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CHAPTER ONE 

GENERAL INFORMATION 

This detailed and comprehensive manual covers 
the 1987-2003 Kawasaki KLR650. 

1 

The text provides complete information on main- 
tenance, tune-up, repair and overhaul. Hundreds of 
photos and drawings guide the reader through every 
job. 

All procedures are in step-by-step form and 
designed for the reader who may be working on the 
motorcycle for the first time. 

MANUAL ORGANITZATION 

A shop manual is a tool and as in all Clymer man- 
uals, the chapters are thumb tabbed for easy refer- 
ence. Main headings are listed in the table of 
contents and the index. Frequently used specifica- 
tions and capacities from the tables at the end of 
each individual chapter are listed in the Quick Ref- 
erence Data section at the front of the manual. 
Specifications and capacities are provided in U.S. 
standard and metric units of measure. 

During some of the procedures there will be ref- 
erences to headings in other chapters or sections of 
the manual. When a specific heading is called out it 
in a step it will be italicized as it appears in the man- 
ual. If a sub-heading is indicated as being "in this 
section" it is located within the same main heading. 

For example, the sub-heading Handling Gasoline 
Safely is located within the main heading SAFETY; 

This chapter provides general information on 
shop safety, tools and their usage, service funda- 
mentals and shop supplies. Tables 1-7, at the end of 
the chapter, list the following: 

Table 1 lists the year and model code numbers for 
the models covered in this manual. 

Table 2 lists general dimensions and weight. 

Table 3 lists technical abbreviations. 

Table 4 lists general torque specifications. 

Table 5 lists conversion formulas. 

Table 6 lists metric tap and drill sizes. 

Table 7 lists decimal and metric equivalents. 

Chapter Two provides methods for quick and ac- 
curate diagnosis of problems. Troubleshooting pro- 
cedures present typical symptoms and logical 
methods to pinpoint and repair the problem. 

Chapter Three explains all routine maintenance 
and recommended tune-up procedures necessary to 
keep the motorcycle running well. 

Subsequent chapters describe specific systems 
such as engine, transmission, clutch, drive system, 
fuel and exhaust systems, suspension and brakes. 
Each disassembly, repair and assembly procedure is 
discussed in step-by-step form. 
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WARNINGS, CAUTIONS AND NOTES 

The terms WARNING, CAUTION and NOTE 
have specific meanings in this manual. 

A WARNING emphasizes areas where injury or 
even death could result from negligence. Mechani- 
cal damage may also occur. WARNINGS are to be 
taken seriously. 

A CAUTION emphasizes areas where equipment 
damage could result. Disregarding a CAUTION 
could cause permanent mechanical damage, though 
injury is unlikely. 

ANOTE provides additional information to make 
a step or procedure easier or clearer. Disregarding a 
NOTE could cause inconvenience, but would not 
cause equipment damage or injury. 

SAFETY 

Professional mechanics can work for years and 
never sustain a serious injury or mishap. Follow 
these guidelines and practice common sense to 
safely service the motorcycle. 
1. Do not operate the motorcycle in an enclosed 
area. The exhaust gasses contain carbon monoxide, 
an odorless, colorless, and tasteless poisonous gas. 
Carbon monoxide levels build quickly in small en- 
closed areas and can cause unconsciousness and 
death in a short time. Properly ventilate the work 
area, or operate the motorcycle outside. 
2. Never use gasoline or any extremely flammable 
liquid to clean parts. Refer to Cleaning Parts and 
Handling Gasoline Safely in this section. 
3. Never smoke or use a torch in the vicinity of 
flammable liquids, such as gasoline or cleaning sol- 
vent. 
4. If welding or brazing on the motorcycle, move 
the fuel tank to a safe distance away from the work 
area. 
5. Use the correct type and size of tools to avoid 
damaging fasteners. 
6. Keep tools clean and in good condition. Replace 
or repair worn or damaged equipment. 
7. When loosening a tight fastener, be guided by 
what would happen if the tool slips. 
8. When replacing fasteners, check that the new 
fasteners are of the same size and strength as the 
original ones. 
9. Keep the work area clean and organized. 

10. Wear eye protection anytime eye injury is pos- 
sible. This includes procedures involving drilling, 
grinding, hammering, compressed air and chemi- 
cals. 
11. Wear the correct clothing for the job. Tie up or 
cover long hair so it cannot get caught in moving 
equipment. 
12. Do not carry sharp tools in clothing pockets. 
13. Always have an approved fire extinguisher 
available. Check that it is rated for gasoline (Class 
B) and electrical (Class C) fires. 
14. Do not use compressed air to clean clothes, the 
motorcycle or the work area. Debris may be blown 
into the eyes or skin. Never direct compressed air at 
yourself or others. Do not allow children to use or 
play with any compressed air equipment. 
15. When using compressed air to dry rotating 
parts, hold the part so it cannot rotate. Do not allow 
the force of the air to spin the part. The air jet is ca- 
pable of rotating parts at extreme speed. The part 
may be damaged or disintegrate, causing serious in- 

jury. 
16. Do not inhale the dust created by brake pad and 
clutch wear. In most cases these particles contain 
asbestos. In addition, some types of insulating ma- 
terials and gaskets may contain asbestos. Inhaling 
asbestos particles is hazardous to health. 

i 
17. When placing the motorcycle on a stand, check 1 
that it is secure. 
18. When performing maintenance procedures or 
working on the fuel system, observe the following: 

a. Turn the fuel valve off. 
b. Never work on a hot engine. 
c. Wipe up fuel and solvent spill immediately. 

Handling Gasoline Safely 

Gasoline is a volatile, flammable liquid and is one 
of the most dangerous items in the shop. Keep in 
mind, when working on a motorcycle, gasoline is 
always present in the fuel tank, fuel line and carbu- 
retor. To avoid an accident when working around 
the fuel system, carefully observe the following 
precautions: 
1. Never use gasoline to clean parts. See Cleaning 
Parts in this section. 
2. When working on the fuel system, work outside 
or in a well-ventilated area. 
3. Do not add fuel to the fuel tank or service the fuel 
system while the motorcycle is near open flames, 



GENERAL INFORMATION 

sparks or where someone is smoking. Gasoline va- 
por is heavier than air. It collects in low areas and 
more easily ignites than liquid gasoline. 
4. Allow the engine to cool completely before 
working on any fuel system component. 
5. When draining the carburetor, catch the %el in a 
plastic container and then pour it into an approved 
gasoline storage device. 
6. Do not store gasoline in glass containers. If the 
glass breaks, a serious explosion or fire may occur. 
7. Immediately wipe up spilled gasoline. Store the 
contaminated shop cloths in a metal container with 
a lid until they can be properly disposed, or place 
them outside in a safe place for the fuel to evapo- 
rate. 
8. Do not pour water onto a gasoline fire. Water 
spreads the fire and makes it more difficult to put 
out. Use a class B, BC or ABC fire extinguisher to 
extinguish the fire. 
9. Always turn off the engine before refueling. 
Avoid spilling &el onto the engine or exhaust sys- 
tem. Do not overfill the fuel tank. Leave an air space 
at the top of the tank to allow room for the fuel to ex- 
pand due to temperature fluctuations. 

Cleaning Parts 

Cleaning parts is one of the more time-consum- 
ing jobs performed in the home shop. There are 
many types of chemical cleaners and solvents avail- 
able for shop use. Most are poisonous and ex- 
tremely flammable. To prevent chemical exposure, 
vapor buildup, fire and serious injury, observe each 
product warning label and note the following: 
1. Read and observe the entire product label before 
using any chemical. Always know what type of 

chemical is being used and whether it is poisonous 
andlor flammable. 
2. Do not use more than one type of cleaning sol- 
vent at a time. If mixing chemicals is called for, 
measure the proper amounts according to the manu- 
facturer. 
3. Work in a well-ventilated area. 
4. Wear chemical-resistant gloves. 
5. Wear safety glasses. 
6. Wear a vapor respirator when necessary. 
7. Wash hands and arms thoroughly after cleaning 
parts. 
8. Keep chemical products away from children and 
pets. 
9. Thoroughly wipe all oil, grease and cleaner resi- 
due from any part that must be heated. 
10. Use a nylon brush when cleaning parts. Wire 
brushes may cause a spark. 
11. When using a parts washer, only use the solvent 
recommended by the manufacturer. Check that the 
parts washer is equipped with a metal lid that will 
lower in case of fire. 

Warning Labels 

Most manufacturers attach information and 
warning labels to the motorcycle. These labels con- 
tain instructions that are important to personal 
safety when operating, servicing, transporting and 
storing the motorcycle. Refer to the owner's manual 
for the description and location of labels. Order re- 
placement labels from the manufacturer if they are 
missing or damaged. 

BASIC SERVICE METHODS 

Most of the procedures in this manual are 
straightforward and can be performed by anyone 
reasonably competent with tools. However, con- 
sider personal capabilities carefully before attempt- 
ing any operation involving major disassembly of 
the engine. 
1. Front, in this manual, refers to the front of the 
motorcycle. The front of any component is the end 
closest to the front of the motorcycle. The left and 
right sides refer to the position of the parts as 
viewed by the rider sitting on the seat facing for- 
ward (Figure 1). 
2. Whenever servicing an engine or suspension 
component, secure the motorcycle in a safe manner. 
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3. Tag all similar parts for location and mark all 
mating parts for position. Record the number and 
thickness of any shims when removing them. Iden- 
tify parts by placing them in sealed and labeled 
plastic bags. 
4. Tag disconnected wires and connectors with 
masking tape and a marking pen. 
5. Protect finished surfaces from physical damage 
or corrosion. Keep gasoline and other chemicals off 
painted surfaces. 
6. Use penetrating oil on frozen or tight bolts. 
Avoid using heat where possible. Heat can warp, 
melt or affect the temper of parts. Heat also dam- 
ages the finish of paint and plastics. 
7. When a part is a press-fit or requires a special 
tool for removal, the information or type of tool is 
identified in the text. Otherwise, if a part is difficult 
to remove or install, determine the cause before pro- 
ceeding. 
8. Cover all openings to prevent objects or debris 
from falling into the engine. 
9. Read each procedure thoroughly and compare 
the illustrations to the actual components before 
starting the procedure. Perform the procedure in se- 
quence. 
10. Recommendations are occasionally made to re- 
fer service to a dealership or specialist. In these 
cases, the work can be performed more economi- 
cally by the specialist than by the home mechanic. 
11. The term replace means to discard a defective 
part and replace it with a new part. Overhaul means 
to remove, disassemble, inspect, measure, repair 
and/or replace parts as required to recondition an as- 
sembly. 
12. Some operations require using a hydraulic 
press. If a press is not available, have these opera- 
tions performed by a shop equipped with the neces- 
sary equipment. Do not use makeshift equipment 
that may damage the motorcycle. 
13. Repairs are much faster and easier if the motor- 
cycle is clean before starting work. Degrease the 
motorcycle with a commercial degreaser; follow 
the directions on the container for the best results. 
Clean all parts with cleaning solvent as they are re- 
moved. 

CA UTION 
Do not apply a chemical degreaser to 
an O-ring drive chain. TJzese chemi- 
cals will damage the O-rings. Use 
kerosene to clean O-ring type chains. 

CA UTION 
Do not direct high-pressure water at 
steering bearings, carburetor hoses, 
wheel bearings, suspension and elec- 
trical components, or O-ring drive 
chains. The water will force the 
grease out of the bearings andpossi- 
bly damage the seals. 

14. If special tools are required, have them avail- 
able before starting the procedure. When special 
tools are required, they hill  be described in the pro- 
cedure. 
15. Make diagrams of similar-appearing parts. For 
instance, crankcase bolts are often not the same 
lengths. Do not rely on memory alone. It is possible 
that carefully laid out parts will become disturbed, 
making it difficult to reassemble the components 
correctly without a diagram. 
16. Check that all shims and washers are rein- 
stalled in the same location and position. 
17. Whenever rotating parts contact a stationary 
part, look for a shim or washer. 
18. Use new gaskets if there is any doubt about the 
condition of old ones. 
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19. If self-locking fasteners are used, replace them 
with new ones. Do not install standard fasteners in 
place of self-locking ones. 
20. Use grease to hold small parts in place if they 
tend to fall out during assembly. Apply grease to 
electrical or brake components. 

SERIAL NUMBERS 

Serial numbers are stamped onto the frame and 
engine. Record these numbers in the Quick Refer- 
ence Data section at the front of the book. Have 
these numbers available when ordering parts. 

The frame number is indicated on a decal and 
stamped on the frame at the steering head (Figure 
2). The number is also on a sticker located on the 
front frame tube, next to the radiator (Figure 3). 

The engine number is stamped on the right crank- 
case, below the exhaust pipe (Figure 4). 

Table 1 lists year and model code numbers. 

FASTENERS 

Proper fastener selection and installation is im- 
portant to ensure that the motorcycle operates as de- 
signed and can be serviced efficiently. Check that 
replacement fasteners meet all the same require- 
ments as the originals. 

Threaded Fasteners 

Threaded fasteners secure most of the compo- 
nents on the motorcycle. Most are tightened by 
turning them clockwise (right-hand threads). If the 
normal rotation of the component being tightened 
would loosen the fastener, it may have left-hand 
threads. If a left-hand threaded fastener is used, it is 
noted in the text. 

Two dimensions are required to match the thread 
size of the fastener: the number of threads in a given 
distance and the outside diameter of the threads. 

Two systems are currently used to specify 
threaded fastener dimensions: the U.S. Standard 
System and the metric system (Figure 5). Pay par- 
ticular attention when working with unidentified 
fasteners; mismatching thread types can damage 
threads. 

CA UTION 
To ensure that fastener threads are not 
mismatched or become cross-threaded, 
start all fasteners by hand. If a fas- 
tener is hard to start or turn, deter- 
mine the cause before tightening with 
a wrench. 

The length (L), diameter (D) and distance be- 
tween thread crests (pitch) (T) (Figure 6) classify 
metric screws and bolts. A typical bolt may be iden- 
tified by the numbers, 8-1.25 x 130. This indicates 
the bolt has a diameter of 8 mm. The distance be- 
tween thread crests is 1.25 mm and the length is 130 
mm. Always measure bolt length as shown in Fig- 
ure 7 to avoid purchasing replacements of the 
wrong length. 

The numbers located on the top of the fastener 
(Figure 6) indicate the strength of metric screws 
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and bolts. The higher the number, the stronger the 
fastener. Unnumbered fasteners are the weakest. 

Many screws, bolts and studs are combined with 
nuts to secure particular components. To indicate 
the size of a nut, manufacturers specify the internal 
diameter and the thread pitch. 

The measurement across two flats on a nut or bolt 
indicates the wrench size. 

WARNING 
Do not install fasteners with a 
strength classijkation lower than 
what was originally installed by the 
manufactureu: Doing so may cause 
equipment failure and/or damage. 

Torque Specifications 

The materials used in the manufacture of the mo- 
torcycle may be subjected to uneven stresses if the 
fasteners of the various subassemblies are not in- 
stalled and tightened correctly. Fasteners that are 
improperly installed or work loose can cause exten- 
sive damage. It is essential to use an accurate torque 
wrench, described in this chapter, with the torque 
specifications in this manual. 

Specifications for torque are provided in New- 
ton-meters (N*m), foot-pounds (ft.-lb.) and 
inch-pounds (in.-lb.). Refer to Table 5 for torque 
conversions and Table 4 for general specifications. 
To use Table 4, first determine the size of the fas- 
tener as described in Threaded Fasteners in this 
section. Torque specifications for specific compo- 
nents are at the end of the appropriate chapters. Re- 
fer to Basic Tools in this chapter for torque 
wrenches. 

Self-Locking Fasteners 

Several types of bolts, screws and nuts incorpo- 
rate a system that creates interference between the 
two fasteners. Interference is achieved in various 
ways. The most common type is the nylon insert nut 
and a dry adhesive coating on the threads of a bolt. 

Self-locking fasteners offer greater holding 
strength than standard fasteners, which improves 
their resistance to vibration. Most self-locking fas- 
teners cannot be reused. The materials used to form 
the lock become distorted after the initial installa- 
tion and removal. It is a good practice to discard and 
replace self-locking fasteners after their removal. 

Correct install 
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Internal snap ring Plain circlip 

Q c3 
External snap ring E-clip 

Cotter Pins 

A cotter pin is a split metal pin inserted into a hole 
or slot to prevent a fastener from loosening. In cer- 
tain applications, such as the rear axle on an ATV or 
motorcycle, the fastener must be secured in this 
way. For these applications, a cotter pin and castel- 
lated (slotted) nut is used. 

To use a cotter pin, first make sure the diameter is 
correct for the hole in the fastener. After correctly 
tightening the fastener and aligning the holes, insert 
the cotter pin through the hole and bend the ends 
over the fastener (Figure 8). Unless instructed to do 
so, never loosen a torqued fastener to align the 
holes. If the holes do not align, tighten the fastener 
just enough to achieve alignment. 

Cotter pins are available in various diameters and 
lengths. Measure length from the bottom of the 
head to the tip of the shortest pin. 

Snap Rings and E-clips 

Snap rings (Figure 9) are circular-shaped metal 
retaining clips. They are required to secure parts 
and gears in place on parts such as shafts, pins or 
rods. External type snap rings are used to retain 
items on shafts. Internal type snap rings secure parts 
within housing bores. In some applications, in addi- 
tion to securing the component(s), snap rings of 
varying thickness also determine end play. These 
are usually called selective snap rings. 

Two basic types of snap rings are used: machined 
and stamped snap rings. Machined snap rings can 

D~ not replace self-locking fasteners with standard be installed in either direction, since both faces have 

fasteners. sharp edges. Stamped snap rings (Figure 10) are 
manufactured with a sharp edge and a round edge. 
When installing a stamped snap ring in a thrust ap- 

Washers plication, install the sharp to edge face away from 
the part producing the thrust. 

There are two basic types of washers: flat wash- 
ers and lockwashers. Flat washers are simple discs 
with a hole to fit a screw or bolt. Lockwashers are 
used to prevent a fastener from working loose. 
Washers can be used as spacers and seals, or to help 
distribute fastener load and to prevent the fastener 
from damaging the component. 

As with fasteners, when replacing washers check 
that the replacement washers are of the same design 
and quality. 

Observe the following when installing snap rings: 
1. Remove and install snap rings with snap ring pli- 
ers. See Snap Ring Pliers in this chapter. 
2. In some applications, it may be necessary to re- 
place snap rings after removing them. 
3. Compress or expand snap rings only enough to 
install them. If overly expanded, they lose their re- 
taining ability. 
4. After installing a snap ring, check that it seats 
completely. 
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5. Wear eye protection when removing and install- 
ing snap rings. 

E-clips are used when it is not practical to use a 
snap ring. Remove E-clips with a flat blade screw- 
driver by prying between the shaft and E-clip. To in- 
stall an E-clip, center it over the shaft groove and 
push or tap it into place. 

SHOP SUPPLIES 

Lubricants and Fluids 

Periodic lubrication helps ensure long ser- 
vice-life for any type of equipment. Using the cor- 
rect type of lubricant or fluid is as important as 
performing the service. The following section de- 
scribes the types of lubricants most often required. 
Follow the manufacturer's recommendations for lu- 
bricant and fluid types. 

Engine oil 

Engine oil is classified by two standards: the 
American Petroleum Institute (API) service classi- 
fication and the Society of Automotive Engineers 
(SAE) viscosity rating. This information is on the 
oil container label. Two letters indicate the API ser- 
vice classification. The number or sequence of 
numbers and letter (1 OW-40 for example) is the oil's 
viscosity rating. The API service classification and 
the SAE viscosity index are not indications of oil 
quality. 

The service classification indicates that the oil 
meets specific lubrication standards. The first letter 
in the classification S indicates that the oil is for gas- 
oline engines. The second letter indicates the stan- 
dard the oil satisfies. The classification started with 
the letter A and is currently at the letter K. Most mo- 
torcycle oils are specifically made to the G classifi- 
cation, which is recommended by most motorcycle 
manufacturers. 

Always use an oil with a classification recom- 
mended by the manufacturer. Using an oil with a 
classification different than that recommended can 
cause engine damage. 

Viscosity is an indication of the oil's ability to lu- 
bricate and circulate at specific temperatures. Light 
oils have a lower number while heavy oils have a 
higher number. Engine oils fall into the 5- to 
50-weight range for single-grade oils. 

Most manufacturers recommend multigrade oil. 
These oils perform efficiently across a wide range 
of operating conditions. Multigrade oils are identi- 
fied by a W after the first number, which indicates 
the low-temperature viscosity. 

Engine oils are most commonly mineral (petro- 
leum) based; however synthetic and semi-synthetic 
types are frequently used. When selecting engine 
oil, follow the manufacturer's recommendation for 
type, classification and viscosity. 

Grease 

Grease is lubricating oil with thickening agents. 
The National Lubricating Grease Institute (NLGI) 
grades grease. Grades range from No. 000 to No. 6, 
with No. 6 being the thickest. Typical multipurpose 
grease is NLGI No. 2. For specific applications, 
manufacturers may recommend water-resistant 
type grease or one with an additive such as molyb- 
denum disulfide (MoS2). 

Chain lubricant 

There are many types of chain lubricants avail- 
able. Which type of chain lubricant to use depends 
on the type of chain. 

On O-ring (sealed) chains, the lubricant keeps the 
O-rings pliable and prevents corrosion. The actual 
chain lubricant is enclosed in the chain by the 
O-rings. Recommended types include aerosol 
sprays specifically designed for O-ring chains and 
conventional engine or gear oils. When using a 
spray lubricant, check that it is suitable for O-ring 
chains. 

Do not use high-pressure washers, solvents or 
gasoline to clean an O-ring chain. Only clean with 
kerosene. 

Foam airJilter oil 

Filter oil is specifically designed to use on foam 
air filters. The oil is blended with additives making 
it easy to pour and apply evenly to the filter. Some 
filter oils include additives that evaporate quickly, 
making the filter oil very tacky. This allows the oil 
to remain suspended within the foam pores, trap- 
ping dirt and preventing it from being drawn into 
the engine. 
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Do not use engine oil as a substitute for foam fil- Cleaners, Degreasers and Solvents 
ter oil. Engine oils do not remain in the filter. In- 
stead, they are drawn into the engine, leaving the Many chemicals are available to remove oil, 
filter ineffective. grease and other residue from the motorcycle. 

Brakefluid 

Brake fluid is the hydraulic fluid used to transmit 
hydraulic pressure (force) to the wheel brakes. 
Brake fluid is classified by the Department of 
Transportation (DOT). Current designations for 
brake fluid are DOT 3, DOT 4 and DOT 5. This 
classification appears on the fluid container. 

Each type of brake fluid has its own definite char- 
acteristics. Do not intermix different types of brake 
fluid. DOT 5 fluid is silicone-based. DOT 5 is not 
compatible with other fluids or in systems for which 
it was not designed. Mixing DOT 5 fluid with other 
fluids may cause brake system failure. When add- 
ing brake fluid, only use the fluid recommended by 
the manufacturer. 

Brake fluid will damage any plastic, painted or 
plated surface it contacts. Use extreme care when 
working with brake fluid and remove any spills im- 
mediately with soap and water. 

Hydraulic brake systems require clean and mois- 
ture-free brake fluid. Never reuse brake fluid. Keep 
containers and reservoirs sealed. 

WARNING 
Never put a mineral-based (petro- 
leum) oil into the brake system. Min- 
eral oil will cause rubberparts in the 
system to swell and break apart, caus- 
ing complete brake failure. 

Coolant 

Coolant is a mixture of water and antifreeze used 
to dissipate engine heat. Ethylene glycol is the most 
common form of antifreeze. Check the manufac- 
turer's recommendations when selecting an anti- 
freeze; most require one specifically designed for 
use in aluminum engines. These types of antifreezes 
have additives that inhibit corrosion. 

Only mix distilled water with antifreeze. Impu- 
rities in tap water may damage internal cooling sys- 
tem passages. 

Before using cleaning solvents, consider how 
they will be used and disposed of, particularly if 
they are not water-soluble. Local ordinances may 
require special procedures for the disposal of many 
types of cleaning chemicals. Refer to Safety and 
Cleaning Parts in this chapter for more information 
on their use. 

Use brake parts cleaner to clean brake system 
components when contact with petroleum-based 
products will damage seals. Brake parts cleaner 
leaves no residue. Use electrical contact cleaner to 
clean electrical connections and components with- 
out leaving any residue. Carburetor cleaner is a 
strong solvent used to remove fuel deposits and var- 
nish from fuel system components. Use this cleaner 
carefully, as it may damage finishes. 

Generally, degreasers are strong cleaners used to 
remove heavy accumulations of grease from engine 
and frame components. 

Most solvents are designed to be used in a parts 
washing cabinet for individual component cleaning. 
For safety, use only nonflammable or high 
flash-point solvents. 

Gasket Sealant 

Sealants are used in combination with a gasket or 
seal and are occasionally used alone. Follow the 
manufacturer's recommendation when using seal- 
ants. Use extreme care when choosing a sealant. 
Choose sealants based on their resistance to heat, 
various fluids and their sealing capabilities. 

One of the most common sealants is RTV, or 
room temperature vulcanizing sealant. This sealant 
cures at room temperature over a specific time pe- 
riod. This allows the repositioning of components 
without damaging gaskets. 

Moisture in the air causes the RTV sealant to 
cure. Always install the tube cap as soon as possible 
after applying RTV sealant. RTV sealant has a lim- 
ited shelf life and does not cure properly if the shelf 
life has expired. Keep partial tubes sealed and dis- 
card them if they have surpassed the expiration 
date. 
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Applying RTV sealant 

Clean all old gasket residue from the mating sur- 
faces. Remove all gasket material from blind - 
threaded holes; it can cause inaccurate bolt torque. 
Spray the mating surfaces with aerosol parts cleaner 
and then wipe with a lint-free cloth. The area must 
be clean for the sealant to adhere. 

Apply RTV sealant in a continuous bead 2-3 mm 
(0.08-0.12 in.) thick. Circle all the fastener holes 
unless otherwise specified. Do not allow any seal- 
ant to enter these holes. Assemble and tighten the 
fasteners to the specified torque within the time 
frame recommended by the RTV sealant manufac- 
turer. 

Gasket Remover 

Aerosol gasket remover can help remove stub- 
born gaskets. This product can speed up the re- 
moval process and prevent damage to the mating 
surface that may be caused by using a scraping tool. 
Most of these types of products are very caustic. 
Follow the manufacturer's instructions for use. 

Threadlocking Compound 

Threadlocking compound is a fluid applied to the 
threads of fasteners. After tightening the fastener, 
the fluid sets and becomes a solid filler between the 
threads. This makes it difficult for the fastener to 
work loose from vibration, or heat expansion and 
contraction. Some threadlocking compounds also 
provide a seal against fluid leakage. 

Before applying threadlocking compound, re- 
move any old compound from both thread areas and 
clean them with aerosol parts cleaner. Use the com- 
pound sparingly. Excess fluid can run into adjoining 
parts. 

Threadlocking compounds are available in a wide 
range of compounds for various strength, tempera- 
ture and repair applications. Follow the manufac- 
turer's recommendations regarding compound 
selection. 

BASIC TOOLS 

Most of the procedures in this manual can be car- 
ried out with simple hand tools and test equipment 
familiar to the home mechanic. Always use the cor- 

rect tools for the job at hand. Keep tools organized 
and clean. Store them in a tool chest with related 
tools organized together. 

Quality tools are essential. The best are con- 
structed of high-strength alloy steel. These tools are 
light, easy to use and resistant to wear. Their work- 
ing surface is devoid of sharp edges and the tool is 
carefully polished. They have an easy-to-clean fin- 
ish and are comfortable to use. Quality tools are a 
good investment. 

Some of the procedures in this manual specify 
special tools. In most cases, the tool is illustrated in 
use. Well-equipped mechanics may be able to sub- 
stitute similar tools or fabricate a suitable replace- 
ment. However, in some cases, the specialized 
equipment or expertise may make it impractical for 
the home mechanic to attempt the procedure. When 
necessary, such operations are identified in the text 
with the recommendation to have a dealership or 
specialist perform the task. It may be less expensive 
to have a professional perform these jobs, espe- 
cially when considering the cost of the equipment. 

When purchasing tools to perform the procedures 
covered in this manual, consider the tools potential 
frequency of use. If a tool kit is just now being 
started, consider purchasing a basic tool set (Figure 
11) from a large tool supplier. These sets are avail- 
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able in many tool combinations and offer substan- 
tial savings when compared to individually 
purchased tools. As work experience grows and 
tasks become more complicated, specialized tools 
can be added. 

Screwdrivers 

Screwdrivers of various lengths and types are 
mandatory for the simplest tool kit. The two basic 
types are the slotted tip (flat blade) and the Phillips 
tip. These are available in sets that often include an 
assortment of tip sizes and shaft lengths. 

As with all tools, use a screwdriver designed for 
the job. Check that the size ofthe tip conforms to the 
size and shape of the fastener. Use them only for 
driving screws. Never use a screwdriver for prying 
or chiseling metal. Repair or replace worn or dam- 
aged screwdrivers. A worn tip may damage the fas- 
tener, making it difficult to remove. 

Wrenches 

Open-end, box-end and combination wrenches 
(Figure 12) are available in a variety of types and 
sizes. 

The number stamped on the wrench refers to the 
distance between the work areas. This size must 
match the size of the fastener head. 

The box-end wrench grips the fastener on all 
sides. This reduces the chance of the tool slipping. 
The box-end wrench is designed with either a 6- or 
12-point opening. For stubborn or damaged fasten- 
ers, the 6-point provides superior holding ability by 
contacting the fastener across a wider area at all six 
edges. For general use, the 12-point works well. It 
allows the wrench to be removed and reinstalled 
without moving the handle over such a wide arc. 

An open-end wrench is fast and works best in ar- 
eas with limited overhead access. It contacts the fas- 
tener at only two points, and is subject to slipping 
under heavy force, or if the tool or fastener is worn. 
A box-end wrench is preferred in most instances, 
especially when breaking loose and applying the fi- 
nal tightness to a fastener. 

The combination wrench has a box-end on one 
end, and an open-end on the other. This combina- 
tion makes it a very convenient tool. 

Adjustable Wrenches 

An adjustable wrench or Crescent wrench (Fig- 
ure 13) can fit nearly any nut or bolt head that has 
clear access around its entire perimeter. Adjustable 
wrenches are best used as a backup wrench to keep 
a large nut or bolt from turning while the other end 
is being loosened or tightened with a box-end or 
socket wrench. 

Adjustable wrenches contact the fastener at only 
two points, which makes them more subject to slip- 
ping off the fastener. The fact that one jaw is adjust- 
able and may loosen only aggravates this 
shortcoming. Make certain the solid jaw is the one 
transmitting the force. 

Socket Wrenches, Ratchets and Handles 

Sockets that attach to a ratchet handle (Figure 14) 
are available with 6-point or 12-point openings 
(Figure 15) and different drive sizes. The drive size 
indicates the size of the square hole that accepts the 
ratchet handle. The number stamped on the socket 
is the size of the work area and must match the fas- 
tener head. 

As with wrenches, a 6-point socket provides su- 
perior holding ability, while a 12-point socket needs 



to be moved only half as far to reposition it on the 
fastener. 

Sockets are designated for either hand or impact 
use. Impact sockets are made of thicker material for 
more durability. Compare the size and wall thick- 
ness of a 19 rnm hand socket and the 19 mm impact 
socket (Figure 16). Use impact sockets when using 
an impact driver or air tools. Use hand sockets with 
hand-driven attachments. 

WARNING 
Do not use hand sockets with air or 
impact tools, as they may shatter and 
cause injury. Always wear eyeprotec- 
tion when using impact or air tools. 

Various handles are available for sockets. The 
speed handle is used for fast operation. Flexible 
ratchet heads in varying lengths allow the socket to 
be turned with varying force, and at odd angles. Ex- 
tension bars allow the socket setup to reach difficult 
areas. The ratchet is the most versatile. It allows the 
user to install or remove the nut without removing 
the socket. 

Sockets combined with any number of drivers 
make them undoubtedly the fastest, safest and most 
convenient tool for fastener removal and installa- 
tion. 

Impact Driver 

An impact driver provides extra force for remov- 
ing fasteners, by converting the impact of a hammer 
into a turning motion. This makes it possible to re- 
move stubborn fasteners without damaging them. 
Impact drivers and interchangeable bits (Figure 17) 
are available from most tool suppliers. When using 
a socket with an impact driver, check that the socket 
is designed for impact use. Refer to Socket 
Wrenches. Ratchets and Handles in this section. 

WARNING 
Do not use hand sockets with air or 
impact tools as they may shatter and 
cause injury. Always wear eyeprotec- 
tion when using impact or air tools. 

Allen Wrenches 

Allen or set screw wrenches (Figure 18) are used 
on fasteners with hexagonal recesses in the fastener 
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head. These wrenches are available in L-shaped bar, 
socket and T-handle types. A metric set is required 
when working on most motorcycles. Allen bolts are 
sometimes called socket bolts. 

Torque Wrenches 

A torque wrench is used with a socket, torque 
adapter or similar extension to tighten a fastener to a 
measured torque. Torque wrenches come in several 
drive sizes (114, 318, 112 and 314 in.) and have vari- 
ous methods of reading the torque value. The drive 
size indicates the size of the square drive that ac- 
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cepts the socket, adapter or extension. Common 
types of torque wrenches are the deflecting beam, 
dial indicator and audible click (Figure 19). 

When choosing a torque wrench, consider the 
torque range, drive size and accuracy. The torque 
specifications in this manual provide an indication 
of the range required. 

A torque wrench is a precision tool that must be 
properly cared for to remain accurate. Store torque 
wrenches in cases or separate padded drawers 

within a toolbox. Follow the manufacturer's in- 
structions for their care and calibration. 

Torque Adapters 

Torque adapters or extensions extend or reduce 
the reach of a torque wrench. The torque adapter 
shown in Figure 20 is used to tighten a fastener that 
cannot be reached due to the size of the torque 
wrench head, drive, and socket. If a torque adapter 
changes the effective lever length (Figure 21), the 
torque reading on the wrench will not equal the ac- 
tual torque applied to the fastener. It is necessary to 
recalibrate the torque setting on the wrench to com- 
pensate for the change of lever length. When using a 
torque adapter at a right angle to the drive head, cal- 
ibration is not required, since the effective length 
has not changed. 

To recalculate a torque reading when using a 
torque adapter, use the following formula, and refer 
to Figure 21. 

T W = T A x L  
L + A  

TW is the torque setting or dial reading on the 
wrench. 

TA is the torque specification and the actual 
amount of torque that will be applied to the fastener. 

A is the amount that the adapter increases (or in 
some cases reduces) the effective lever length as 
measured along the centerline of the torque wrench 
(Figure 21). 

L is the lever length of the wrench as measured 
from the center of the drive to the center of the grip. 

The effective length of the torque wrench mea- 
sured along the centerline of the torque wrench is 
the sum of L and A. 

Example: 
TA = 20 ft.-lb. 
A =  3 in. 
L = 14 in. 
TW = 20 x 14 = 280 = 16.5 ft. Ib. - -  

1 4 + 3  = 17 
In this example, the torque wrench would be set 

to the recalculated torque value (TW = 16.5 ft.-lb.). 
When using a beam-type wrench, tighten the fas- 
tener until the pointer aligns with 16.5 ft.-lb. In this 
example, although the torque wrench is preset to 
16.5 ft.-lb., the actual torque is 20 ft.-lb. 
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HOW TO MEASURE TORQUE WRENCH 
EFFECTIVE LENGTH 

L = Effective length (E) 

, -FL 
L / 

No calculation needed 

Pliers 

Pliers come in a wide range of types and sizes. 
Pliers are useful for holding, cutting, bending, and 
crimping. Do not use them to turn fasteners. Figure 
22 and Figure 23 show several types of useful pli- 
ers. Each design has a specialized function. 
Slip-joint pliers are general-purpose pliers used for 
gripping and bending. Diagonal cutting pliers are 
needed to cut wire and can be used to remove cotter 
pins. Needlenose pliers are used to hold or bend 
small objects. Locking pliers (Figure 23), some- 

times called Vise Grips, are used to hold objects 
very tightly. They have many uses ranging from 
holding two parts together, to gripping the end of a 
broken stud. Use caution when using locking pliers, 
as the sharp jaws will damage the objects they hold. 

Snap Ring Pliers 

Snap ring pliers (Figure 24) are specialized pliers 
with tips that fit into the ends of snap rings to re- 
move and install them. 
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Snap ring pliers are available with a fixed action 
(either internal or external) or convertible (one tool 
works on both internal and external snap rings). 
They may have fixed tips or interchangeable ones of 
various sizes and angles. For general use, select a 
convertible type plier with interchangeable tips. 

WARNING 
Snap rings can spring from the pliers 
during removal or installation. Also, 
the snap ringplier tips may break. Al- 
ways wear eye protection when using 
snap ringpliers. 

Hammers 

Various types of hammers (Figure 25) are avail- 
able to fit a number of applications. A ball-peen 
hammer is used to strike another tool, such as a 
punch or chisel. Soft-faced hammers are required 
when a metal object must be struck without damag- 
ing it. Never use a metal-faced hammer on engine 
and suspension components, as damage will occur 
in most cases. 

Always wear eye protection when using ham- 
mers. Check that the hammer face is in good condi- 
tion and the handle is not cracked. Select the correct 
hammer for the job and check that it strikes the ob- 
ject squarely. Do not use the handle or the side of the 
hammer to strike an object. 

PRECISION MEASURING TOOLS 

The ability to accurately measure components is 
essential to many of the procedures in this manual. 
Equipment is manufactured to close tolerances, and 
obtaining consistently accurate measurements is es- 
sential to determining which components require 
replacement or further service. 

Each type of measuring instrument is designed to 
measure a dimension with a certain degree of accu- 
racy and within a certain range. Always use a mea- 
suring tool that is designed for the task. 

As with all tools, measuring tools provide the best 
results if cared for properly. Improper use can dam- 
age the tool and cause inaccurate results. If any 
measurement is questionable, verify the measure- 
ment using another tool. A standard gauge is usually 
provided with measuring tools to check accuracy 
and calibrate the tool if necessary. 
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Precision measurements can vary according to 
the experience of the person performing the proce- 
dure. Accurate results are only possible if the me- 
chanic possesses a feel for using the tool. 
Heavy-handed use of measuring tools will produce 
less accurate results than if the tool is grasped 
gently by the fingertips so the point at which the 
tool contacts the object is easily felt. This feel for 
the equipment will produce more accurate measure- 
ments and reduce the risk of damaging the tool or 
component. Refer to the following sections for spe- 
cific measuring tools. 

Feeler Gauge 

The feeler or thickness gauge (Figure 26) is used 
for measuring the distance between two surfaces. 

A feeler gauge set consists of an assortment of 
steel strips of graduated thickness. Each blade is 
marked with its thickness. Blades can be of various 
lengths and angles for different procedures. 

A common use for a feeler gauge is to measure 
valve clearance. Wire (round) type gauges are used 
to measure spark plug gap. 

Calipers 

Calipers (Figure 27) are used to determine out- 
side and depth measurements. Although not as pre- 
cise as a micrometer, they allow reasonable 
precision, typically to within 0.05 mm (0.001 in.). 
Most calipers have a range up to 150 mm (6 in.). 

Calipers are available in dial, vernier or digital 
versions. Dial calipers have a dial readout that pro- 
vides convenient reading. Vernier calipers have 
marked scales that must be compared to determine 
the measurement. The digital caliper uses an LCD 
to show the measurement. 

Properly maintain the measuring surfaces of the 
caliper. There must not be any dirt or burrs between 
the tool and the object being measured. Never force 
the caliper closed around an object; close the caliper 
around the highest point so it can be removed with a 
slight drag. Some calipers require calibration. Al- 
ways refer to the manufacturer's instructions when 
using a new or unfamiliar caliper. 

To read a vernier caliper, refer to Figure 28. The 
fixed scale is marked in both inch and millimeter in- 
crements. In this example, refer to the metric scale. 
The ten individual lines on the fixed scale equal 1 

cm. The movable scale is marked in 0.05 mm (hun- 
dredth) increments. To obtain a reading, establish 
the first number by the location of the 0 line on the 
movable scale in relation to the first line to the left 
on the fixed scale. In this example, the number is 10 
mm. To determine the next number, note which of 
the lines on the movable scale align with a mark on 
the fixed scale. A number of lines will seem close, 
but only one will align exactly. In this case, 0.50 
mm is the reading to add to the first number. The re- 
sult of adding 10 mm and 0.50 mm is a measure- 
ment of 10.50 mm. 

Micrometers 

A micrometer (Figure 29) is an instrument de- 
signed for linear measurement using the decimal di- 
visions of the inch or meter. While there are many 
types and styles of micrometers, most of the proce- 
dures in this manual call for an outside micrometer. 
The outside micrometer is used to measure the out- 
side diameter of cylindrical forms and the thickness 
of materials. 

A micrometer's size indicates the minimum and 
maximum size of a part that it can measure. The 
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@ STANDARD METRIC MICROMETER 
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usual sizes (Figure 30) are 0-1 in. (0-25 rnm), 1-2 
in. (25-50 mm), 2-3 in. (50-75 mm) and 3-4 in. 
(75-100 mm). 

Micrometers that cover a wider range of measure- 
ment are available. These use a large frame with in- 
terchangeable anvils of various lengths. This type 
of micrometer offers a cost savings; however, its 
overall size may make it less convenient. 

Reading a Micrometer 

When reading a micrometer, numbers are taken 
from different scales and added together. The fol- 
lowing sections describe how to read the measure- 
ments of various types of outside micrometers. 

For accurate results, properly maintain the mea- 
suring surfaces of the micrometer. There cannot be 
any dirt or burrs between the tool and the measured 
object. Never force the micrometer closed around 
an object. Close the micrometer around the highest 
point so it can be removed with a slight drag. Figure 
29 shows the markings and parts of a standard 
metric micrometer. Be familiar with these terms be- 
fore using a micrometer in the follow sections. 

Standard inch micrometer 

The standard inch micrometer is accurate to 
one-thousandth of an inch or 0.001. The sleeve is 
marked in 0.025 in. increments. Every fourth sleeve 
mark is numbered 1,2,3,4,5,6,7,8,9. These num- 
bers indicate 0.100, 0.200,0.300, and so on. 

The tapered end of the thimble has 25 lines 
marked around it. Each mark equals 0.001 in. One 
complete turn of the thimble will align its zero mark 
with the first mark on the sleeve or 0.025 in. 

When reading a standard inch micrometer, per- 
form the following steps while referring to Figure 
31. 
1. Read the sleeve and find the largest number visi- 
ble. Each sleeve number equals 0.100 in. 
2. Count the number of lines between the numbered 
sleeve mark and the edge of the thimble. Each 
sleeve mark equals 0.025 in. 
3. Read the thimble mark that aligns with the sleeve 
line. Each thimble mark equals 0.001 in. 

amount between the lines. For accu- 
rate readings in ten-thousandths of an 
inch (0.0001 in.), use a vernier inch 
micrometer: 

4. Add the readings from Steps 1-3. 

Metric micrometer 

The standard metric micrometer is accurate to 
one one-hundredth of a millimeter (0.01 mm). The 
sleeve line is graduated in millimeter and half milli- 
meter increments. The marks on the upper half of 
the sleeve line equal 1 .OO mm. Each fifth mark 
above the sleeve line is identified with a number. 
The number sequence depends on the size of the mi- 
crometer. A 0-25 mm micrometer, for example, will 
have sleeve marks numbered 0 through 25 in 5 rnm 
increments. This numbering sequence continues 
with larger micrometers. On all metric microme- 
ters, each mark on the lower half of the sleeve 
equals 0.50 mm. 

The tapered end of the thimble has 50 lines 
marked around it. Each mark equals 0.01 mm. One 
complete turn of the thimble aligns its 0 mark with 
the first line on the lower half of the sleeve line or 
0.50 mm. 

When reading a metric micrometer, add the num- 
ber of millimeters and half-millimeters on the 
sleeve line to the number of one one-hundredth mil- 
limeters on the thimble. Perform the following steps 
while referring to Figure 32. 
1. Read the upper half of the sleeve line and count 
the number of lines visible. Each upper line equals 1 
mm. 

NOTE 2. See if the half-millimeter line is visible on the 
I f a  thimble mark does not align ex- lower sleeve line. If so, add 0.50 mm to the reading 
actly with the sleeve line, estimate the in Step I .  
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millimeter (0.002 mm), use a metric 
vernier micrometer: 

4. Add the readings from Steps 1-3. 

Micrometer Adjustment 

Before using a micrometer, check its adjustment 
as follows: 
1. Clean the anvil and spindle faces. 
2A. To check a 0-1 in. or 0-25 mm micrometer: 

a. Turn the thimble until the spindle contacts the 
anvil. If the micrometer has a ratchet stop, use 
it to ensure that the proper amount of pressure 
is applied. 

b. If the adjustment is correct, the 0 mark on the 
thimble will align exactly with the 0 mark on 
the sleeve line. If the marks do not align, the 
micrometer is out of adjustment. 

c. Follow the manufacturer's instructions to ad- 
just the micrometer. 

2B. To check a micrometer larger than 1 in. or 25 
mm use the standard gauge supplied by the manu- 
facturer. A standard gauge is a steel block, disc or 
rod that is machined to an exact size. 

a. Place the standard gauge between the spindle 
and anvil, and measure its outside diameter or 
length. If the micrometer has a ratchet stop, 
use it to ensure that the proper amount of 
pressure is applied. 

b. If the adjustment is correct, the 0 mark on the 
thimble will align exactly with the 0 mark on 
the sleeve line. If the marks do not align, the 
micrometer is out of adjustment. 

c. Follow the manufacturer's instructions to ad- 
just the micrometer. 

Micrometer Care 

Micrometers are precision instruments. They 
must be used and maintained with great care. Note 
the following: 

3. Read the thimble mark that aligns with the sleeve 1. Store micrometers in protective cases or separate 
line. Each thimble mark equals 0.01 mm. padded drawers in a toolbox. 

2. When in storage, make sure the spindle and anvil 

NOTE faces do not contact each other or another object. If 

I f a  thimble mark does not align ex- they do, temperature changes and corrosion may 
actly with the sleeve line, estimate the damage the contact faces. 
amount between the lines. For accu- 3. Do not clean a micrometer with compressed air. 
rate readings in two-thousa,rzdths o f  a Dirt forced into the tool will cause wear. 
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4. Lubricate micrometers with WD-40 to prevent 
corrosion. 

Telescoping and Small-Bore Gauges 

Use telescoping gauges (Figure 33) and 
small-hole gauges to measure bores. Neither gauge 
has a scale for direct readings. An outside microme- 
ter must be used to determine the reading. 

To use a telescoping gauge, select the correct size 
gauge for the bore. Compress the movable post and 
carefully insert the gauge into the bore. Carefully 
move the gauge in the bore to check that it is cen- 
tered. Tighten the knurled end of the gauge to hold 
the movable post in position. Remove the gauge and 
measure the length of the posts. Telescoping gauges 
are typically used to measure cylinder bores. 

To use a small-bore gauge, select the correct size 
gauge for the bore. Carefully insert the gauge into 
the bore. Tighten the knurled end of the gauge to 
carehlly expand the gauge fingers to the limit 
within the bore. Do not overtighten the gauge, as 
there is no built-in release. Excessive tightening can 
damage the bore surface and damage the tool. Re- 
move the gauge and measure the outside dimension 
(Figure 34). Small-hole gauges are typically used 
to measure valve guides. 

Dial Indicator 

A dial indicator (Figure 35) is a gauge with a dial 
face and needle used to measure variations in di- 
mensions and movements. Measuring brake rotor 
runout is a typical use for a dial indicator. 

Dial indicators are available in various ranges and 
graduations and with three blsic types of mounting 
bases: magnetic, clamp, or screw-in stud. When 

purchasing a dial indicator, select the magnetic 
stand type, with a continuous dial. 

Cylinder Bore Gauge 

A cylinder bore gauge is similar to a dial indica- 
tor. The gauge set shown in Figure 36 consists of a 
dial indicator, handle, and different length adapters 
(anvils) to fit the gauge to various bore sizes. The 
bore gauge is used to measure bore size, taper and 
out-of-round. When using a bore gauge, follow the 
manufacturer's instructions. 

Compression Gauge 

A compression gauge (Figure 37) measures com- 
bustion chamber (cylinder) pressure, usually in psi 
or kPa. The gauge adapter is either inserted or 
screwed into the spark plug hole to obtain the read- 
ing. Disable the engine so it will not start and hold 
the throttle in the wide-open position when per- 
forming a compression test. An engine that does not 
have adequate compression cannot be properly 
tuned. 
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Multimeter 

A multimeter (Figure 38) is an essential tool for 
electrical system diagnosis. The voltage function 
indicates the voltage applied or available to various 
electrical components. The ohmmeter function tests 
circuits for continuity, or lack of continuity, and 
measures the resistance of a circuit. 

Some manufacturer's specifications for electrical 
components are based on results using a specific 
test meter. Results may vary if using a meter not rec- 
ommended by the manufacturer is used. Such re- 
quirements are noted when applicable. 

Removing Frozen Fasteners 

If a fastener cannot be removed, several methods 
may be used to loosen it. First, apply penetrating oil 
such as Liquid Wrench or WD-40. Apply it liberally 
and let it penetrate for 10-1 5 minutes. Strike the fas- 
tener several times with a small hammer. Do not hit 
it so hard as to cause damage. Reapply the penetrat- 
ing oil if necessary. 

For frozen screws, apply penetrating oil as de- 
scribed, then insert a screwdriver in the slot and 
strike the top of the screwdriver with a hammer. 
This loosens the rust so the screw can be backed out. 
If the screw head is too damaged to use this method, 
grip the head with locking pliers and twist the screw 
out. 

Avoid applying heat unless specifically in- 
structed, as it may melt, warp or remove the temper 
from parts. 

CA UTION 
Cases that are made of magnesium al- 
loy can ignite ifheated with aflame. 

Removing Broken Fasteners 

If the head breaks off a screw or bolt, several 
methods are available for removing the remaining 
portion. If a large portion of the remainder projects 
out, try gripping it with locking pliers. If the pro- 
jecting portion is too small, file it to fit a wrench or 
cut a slot in it to fit a screwdriver (Figure 39). 

If the head breaks off flush, use a screw extractor. 
To do this, center-punch the exact center of the re- 
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maining portion of the screw or bolt. Drill a small 
hole in the screw and tap the extractor into the hole. 
Back the screw out with a wrench on the extractor 
(Figure 40). 

Repairing Damaged Threads 

Occasionally, threads are stripped through care- 
lessness or impact damage. Often the threads can be 
repaired by running a tap (for internal threads on 
nuts) or die (for external threads on bolts) through 
the threads (Figure 41). To clean or repair spark 
plug threads, use a spark plug tap. 

If an internal thread is damaged, it may be neces- 
sary to install a Helicoil or some other type of thread 
insert. Follow the manufacturer's instructions when 
installing their insert. 

If it is necessary to drill and tap a hole, refer to Ta- 
ble 6 for metric tap and drill sizes. 

Stud RemovaVInstallation 

A stud removal tool is available from most tool 
suppliers. This tool makes the removal and installa- 
tion of studs easier. If one is not available, thread 
two nuts onto the stud and tighten them against each 
other. Remove the stud by turning the lower nut 
(Figure 42). 
I. Measure the height of the stud above the surface. 
2. Thread the stud removal tool onto the stud and 
tighten it, or thread two nuts onto the stud. 
3. Remove the stud by turning the stud remover or 
the lower nut. 
4. Remove any threadlocking compound from the 
threaded hole. Clean the threads with an aerosol 
parts cleaner. 
5. Install the stud removal tool onto the new stud or 
thread two nuts onto the stud. 
6. Apply threadlocking compound to the threads of 
the stud. 
7. Install the stud and tighten with the stud removal 
tool or the top nut. 
8. Install the stud to the height noted in Step 1 or its 
torque specification. 
9. Remove the stud removal tool or the two nuts. 

Removing Hoses 

When removing stubborn hoses, do not exert ex- 
cessive force on the hose or fitting. Remove the 

REMOVING BROKEN @ SCREWS AND BOLTS 

1. Center punch broken stud 2. Drill hole in stud 

3. Tap in screw extractor 4. Remove broken stud 

hose clamp and carefully insert a small screwdriver 
or pick tool between the fitting and hose. Apply a 
spray lubricant under the hose and carefully twist 
the hose off the fitting. Clean the fitting of any cor- 
rosion or rubber hose material with a wire brush. 
Clean the inside of the hose thoroughly. Do not use 
any lubricant when installing the hose (new or old). 
The lubricant may allow the hose to come off the fit- 
ting, even with the clamp secure. 

Bearings 

Bearings are used in the engine and transmission 
assembly to reduce power loss, heat and noise re- 
sulting from friction. Because bearings are preci- 
sion parts, they must be maintained by proper 
lubrication and maintenance. If a bearing is dam- 
aged, replace it immediately. When installing a new 
bearing, take care to prevent damaging the part. 
Many bearing replacement procedures are included 



GENERAL INFORMATION 23 

in the individual chapters where applicable; how- 
ever, use the following sections as a guideline. 

NOTE 
Unless otherwise speczTed, install 
bearings with the manufacturer k 
mark or number facing outward. 

Removal 

While bearings are normally removed only when 
damaged, there may be times when it is necessary to 
remove a bearing that is in good condition. How- 
ever, improper bearing removal will damage the 
bearing and maybe the shaft or case half. Note the 
following when removing bearings. 

Spacer 

Shaft 
Bearing 

1. When using a puller to remove a bearing from a 
shaft, take care that the shaft is not damaged. Al- 
ways place a piece of metal between the end of the 
shaft and the puller screw. In addition, place the 
puller arms next to the inner bearing race. See Fig- 
ure 43. 

2. When using a hammer to remove a bearing from 
a shaft, do not strike the hammer directly against the 
shaft. Instead, use a brass or aluminum rod between 
the hammer and shaft (Figure 44) and be sure to 
support both bearing races with wooden blocks, as 
shown. 

3. The ideal method of bearing removal is with a 
hydraulic press. Note the following when using a 
press: 

a. Always support the inner and outer bearing 
races with a suitable size wooden or alumi- 
num ring (Figure 45). If only the outer race is 
supported, pressure applied against the balls 
and/or the inner race will damage them. 

b. Always check that the press arm (Figure 45) 
aligns with the center of the shaft. If the arm is 
not centered, it may damage the bearing 
and/or shaft. 

c. The moment the shaft is free of the bearing, it 
will drop to the floor. Secure or hold the shaft 
to prevent it from falling. 
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Installation 

1. When installing a bearing in a housing, apply 
pressure to the outer bearing race (Figure 46). 
When installing a bearing on a shaft, apply pressure 
to the inner bearing race (Figure 47). 
2. When installing a bearing as described in Step 1, 
some type of driver is required. Never strike the 
bearing directly with a hammer or the bearing will 
be damaged. When installing a bearing, use a length 
of pipe or a driver with a diameter that matches the 
bearing race. Figure 48 shows the correct way to 
use a driver and hammer to install a bearing. 
3. Step 1 describes how to install a bearing in a case 
half or over a shaft. However, when installing a 
bearing over a shaft and into a housing at the same 
time, a tight fit will be required for both outer and 
inner bearing races. In this situation, install a spacer 
underneath the driver tool so that pressure is applied 
evenly across both races (Figure 49). If the outer 
race is not supported, the balls will push against the 
outer bearing race and damage it. 

Interference Fit 

1. Follow this procedure when installing a bearing 
over a shaft. When a tight fit is required, the bearing 
inside diameter will be smaller than the shaft. In this 
case, driving the bearing onto the shaft using nor- 
mal methods may cause bearing damage. Instead, 
heat the bearing before installation. Note the fol- 
lowing: 

a. Secure the shaft so it is ready for bearing in- 
stallation. 

b. Clean all residues from the bearing surface of 
the shaft. Remove burrs with a file or sandpa- 
per. 

c. Fill a suitable container with clean mineral 
oil. Place a thermometer rated above 248" F 
(120" C) in the oil. Support the thermometer 
so that it does not rest on the bottom or side of 
the container. 

d. Remove the bearing from its wrapper and se- 
cure it with a piece of heavy wire bent to hold 
it in the container. Hang the bearing so it does 
not touch the bottom or sides. 

e. Turn the heat on and monitor the thermome- 
ter. When the oil temperature rises to approxi- 
mately 248" F (120" C), remove the bearing 
and quickly install it. If necessary, place a 

Bearing 

Blocks 

socket on the inner bearing race and tap the 
bearing into place. As the bearing chills, it 
will tighten on the shaft so installation must 
be done quickly. Check that the bearing is in- 
stalled completely. 

2. Follow this step when installing a bearing in a 
housing. Bearings are generally installed in a hous- 
ing with a slight interference fit. Driving the bearing 
into the housing using normal methods may damage 
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Bearing 

" Br+ 
- - 

Driver 

Spacer 

Bearing 

Shaft Housing 

with detergent and water: Rinse and 
rewash the cases as required to re- 
move all traces of oil and other chem- 
ical deposits. 

a. Heat the housing to approximately 212" F 
(100" C )  in an oven or on a hot plate. An easy 
way to check that it is at the proper tempera- 
ture is to place tiny drops of water on the 
housing; if they sizzle and evaporate immedi- 
ately, the temperature is correct. Heat only 
one housing at a time. 

CA UTION 
Do not heat the housing or bearing 
with a propane or acetylene torch. 
The direct heat will destroy the case 
hardening of the bearing and will 
likely warp the housing. Cases that 
are made of magnesium alloy can ig- 
nite. 

b. Remove the housing from the oven or hot 
plate. Wear insulated gloves or use kitchen 
pot holders. 

NOTE 
Remove and install the bearings with 
a suitable-size socket and extension. 

the housing or cause bearing damage. Instead, heat C. the with the bearing side 
the housing before the bearing is installed. Note the and tap the bearing out. Repeat for all bear- 

following: ings in the housing. 
d. Before heating the bearing housing, place the 

CA UTION new bearing in a freezer if possible. Chilling a 
Before heating the housing in thispro- bearing slightly reduces its outside diameter 
cedure, wash the housing thoroughly while the heated bearing housing assembly is 
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slightly larger due to heat expansion. This 
will make bearing installation easier. 

NOTE 
Always install bearings with the man- 
ufacturerk mark or number facing 
outward. 

e. While the housing is still hot, install the new 
bearing(s) into the housing. Install the bear- 
ings by hand, if possible. If necessary, lightly 
tap the bearing(s) into the housing with a 
socket placed on the outer bearing race (Fig- 
ure 46). Do not install new bearings by driv- 
ing on the inner bearing race. Install the 
bearing(s) until it seats completely. 

Seal Replacement 

Seals (Figure 50) are used to contain oil, water, 
grease or combustion gasses in a housing or shaft. 
Improperly removing a seal can damage the hous- 
ing or shaft. Improper installation of the seal can 
damage the seal. Note the following: 
1. Prying is generally the easiest and most effective 
method of removing a seal from a housing. How- 
ever, always place a shop cloth under the pry tool to 
prevent damage to the housing. 
2. Pack waterproof grease in the seal lips before in- 
stalling the seal. 
3. Install seals with the manufacturer's numbers or 
marks facing out. 
4. Install seals with a socket placed on the outside 
of the seal as shown in Figure 51. Drive the seal 
squarely into the housing. Never install a seal by 
hitting the top of the seal with a hammer. 

STORAGE 

Several months of non-use can cause a general 
deterioration of the motorcycle. This is especially 
true in areas of extreme temperature variations. 
This deterioration can be minimized with careful 
preparation for storage. A properly stored motorcy- 
cle will be much easier to return to service. 

Storage Area Selection 

When selecting a storage area, consider the fol- 
lowing: 

1. The storage area must be dry. A heated area is 
best, but not necessary. It should be insulated to 
minimize extreme temperature variation. 
2. If the building has large window areas, cover 
them to keep sunlight off the motorcycle. 
3. Avoid storage areas close to saltwater. 
4. Consider the area's risk of fire, theft or vandal- 
ism. Check with an insurer regarding motorcycle 
coverage while in storage. 

Preparing the Motorcycle for Storage 

The amount of preparation a motorcycle should 
undergo before storage depends on the expected 
length of non-use, storage area conditions and per- 
sonal preference. Consider the following list the 
minimum requirement: 
1. Wash the motorcycle. Remove all dirt, mud and 
road debris. 
2. Check the cooling system for proper level and 
mix ratio. 
3. Start the engine and allow it to reach operating 
temperature. Turn the fuel valve off and run the en- 
gine until all the fuel is evacuated from the lines and 
carburetor, then open the drain on the float chamber 
to drain any residual fuel. 
4. Remove and drain the fuel tank and fuel valve. 
Pour about 240 cc (8 oz.) of engine oil into the tank, 
then distribute the oil onto the inner wall of the tank, 
to prevent corrosion. 
5. Drain the engine oil regardless of the riding time 
since the last service. Fill the engine with the rec- 
ommended oil. 
6. Remove the spark plug and pour a teaspoon of 
engine oil into the cylinder. Place a shop cloth over 
the opening and turn the engine over to distribute 
the oil. Reinstall the spark plug. 
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7. Remove the battery. Store the battery in a cool, 
dry location. 

8. Cover the exhaust and intake openings. 

9. Reduce the normal tire pressure by 20%. 

10. Apply a commercial protectant to the plastic 
and rubber components, including the tires. Follow 
the manufacturer's instructions for each type of 
product being used. 

11. Place the motorcycle on a stand so the tires are 
off the ground. If this is not possible, place a piece 
of plywood between the tires and the ground. Inflate 
the tires to the recommended pressure if the motor- 
cycle cannot be elevated. 
12. Cover the motorcycle with a drop cloth or simi- 
lar cover. Do not use plastic covers; these will trap 
moisture and promote corrosion. 

Returning the Motorcycle to Service 

The amount of service required to return a motor- 
cycle to operating condition depends on the length 
of non-use and storage conditions. Follow the 
above procedure and install/check each area that 
was prepared at time of storage. Also check that the 
brakes, clutch, throttle and engine stop switch work 
properly before operating the motorcycle. Refer to 
the maintenance and lubrication schedule in Chap- 
ter Three and determine which areas require addi- 
tional service. 

Table 1 YEAR AND MODEL CODE NUMBERS 

Year and model Starting frame serial number 

1987 KL650-A1 JKAKLEAl HA000001 
1988 KL650-A2 JKAKLEAl JA008701 
1989 KL650-A3 JKAKLEAl KA013601 
1990 KL650-A4 JKAKLEAl LA016001 
1991 KL650-A5 JKAKLEAl MA018001 
1992 KL650-A6 JKAKLEAl NA021901 
1993 KL650-A7 JKAKLEAl PA026001 
1994 KL650-A8 JKAKLEAl RA030001 
1995 KL650-A9 JKAKLEAl SA032001 
1996 KL650-A10 JKAKLEAl TA040001 
1997 KL650-A11 JKAKLEAl VA042001 
1998 KL650-A12 JKAKLEAl WA045001 
1999 KL650-A13 JKAKLEAI XA050001 
2000 KL650-A14 JKAKLEAl YA057001 
2001 KL650-A15 JKAKLEAl 1 A070001 
2002 KL650-A16 JKAKLEAl 2D075001 
2003 KL650-A17 JKAKLEAl 3DA03323 

Table 2 GENERAL DIMENSIONS AND WEIGHT 

mm in. 

Ground clearance 
Overall length 
Overall width 
Overall height 
Wheelbase 
Seat height 
Dry weight 
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Table 3 TECHNICAL ABBREVIATIONS 

ABDC After bottom dead center 
ATDC After top dead center 
BBDC Before bottom dead center 
BDC Bottom dead center 
BTDC Before top dead center 
C Celsius (centigrade) 
cc Cubic centimeters 
cid Cubic inch displacement 
CDI Capacitor discharge ignition 
cu. in. Cubic inches 
DAI Direct air induction 
ECM Engine control module 
ECT Engine coolant temperature sensor 
EFI Electronic fuel injection 
F Fahrenheit 
ft . Feet 
ft.-lb. Foot-pounds 
gal. Gallons 
HIA High altitude 
hp Horsepower 
IAT Intake air temperature sensor 
ICM Ignition control module 
in. Inches 
in.-lb. Inch-pounds 
I.D. Inside diameter 
kg Kilograms 
kgm Kilogram meters 
km Kilometer 
kPa Kilopascals 
L Liter 
m Meter 
MAG Magneto 
ml Milliliter 
mm Millimeter 
N-m Newton-meters 
0 2  Oxygen 
O.D. Outside diameter 
oz. Ounces 
PAIR Pulsed secondary air injection system 
PGM-FI Programmed fuel injection 
psi Pounds per square inch 
PTO Power take off 
Pt . Pint 
qt. Quart 
rPm Revolutions per minute 
TP Throttle position sensor 

Table 4 GENERAL TORQUE SPECIFICATIONS 

Thread diameter (mm) N-m in.-lb. ft.-lb. 

5 5 42 - 
6 8 72 - 
8 19 - 14 
10 34 - 25 
12 55 - 40 
14 85 - 63 
16 135 - 100 
18 190 - 140 
20 275 - 203 
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Table 5 CONVERSION FORMULAS 

Multiply: By: To get the equivalent of: 

Length 
Inches 25.4 Millimeter 
Inches 2.54 Centimeter 
Miles 1.609 Kilometer 
Feet 0.3048 Meter 
Millimeter 0.03937 Inches 
Centimeter 0.3937 Inches 
Kilometer 0.621 4 Mile 
Meter 3.281 Mile 

Fluid volume 
U.S. quarts 0.9463 Liters 
U.S. gallons 3.785 Liters 
U.S. ounces 29.573529 Milliliters 
Imperial gallons 4.54609 Liters 
Imperial quarts 1.1 365 Liters 
Liters 0.2641 721 U.S. gallons 
Liters 1.0566882 U.S. quarts 
Liters 33.81 4023 U.S. ounces 
Liters 0.22 Imperial gallons 
Liters 0.8799 Imperial quarts 
Milliliters 0.03381 4 U.S. ounces 
Milliliters 1 .O Cubic centimeters 
Milliliters 0.001 Liters 

Torque 
Foot-pounds 1.3558 Newton-meters 
Foot-pounds 0.138255 Meters-kilograms 
Inch-pounds 0.1 1299 Newton-meters 
Newton-meters 0.7375622 Foot-pounds 
Newton-meters 8.8507 Inch-pounds 
Meters-kilograms 7.23301 39 Foot-pounds 

Volume 
Cubic inches 16.387064 Cubic centimeters 
Cubic centimeters 0.061 0237 Cubic inches 

Temperature 
Fahrenheit (F - 32") x 0.556 Centigrade 
Centigrade (Cx 1.8)+32 Fahrenheit 

Weight 
Ounces 28.3495 Grams 
Pounds 0.4535924 Kilograms 
Grams 0.035274 Ounces 
Kilograms 2.2046224 Pounds 

Pressure 
Pounds per square inch 0.070307 Kilograms per 

square centimeter 

Table 6 METRIC TAP AND DRILL SIZES 

Metric Drill Decimal 
size equivalent fraction Nearest fraction 

3 x 0.50 No. 39 0.0995 3/32 
3 x 0.60 3/32 0.0937 3/32 
4 x 0.70 No. 30 0.1285 1 18 
4 x 0.75 1 18 0.125 118 
5 x 0.80 No. 19 0.166 1 1 164 
5 x 0.90 No. 20 0.161 5/32 
6 x 1 .OO No. 9 0.196 13/64 
7 x 1 .OO 16/64 0.234 15/64 

(continued) 
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Table 6 METRIC TAP AND DRILL SIZES (continued) 

Metric Drill Decimal 
size equivalent fraction Nearest fraction 

Table 7 METRIC. INCH AND FRACTIONAL EQUIVALENTS 

Nearest 
~ n .  fraction 

Nearest 
mm in. fraction 
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TROUBLESHOOTING 

Diagnosing problems with the motorcycle, either 
mechanical or electrical, can be relatively easy if 
the fundamental operating requirements are kept in 
mind. By doing so, problems can be approached in a 
logical and methodical manner. The first steps are 
to: 
1. Define the symptoms of the problem. 
2. Determine which areas could exhibit those 
symptoms. 
3. Test and analyze the suspect area. 
4. Isolate the problem. 

Being quick to assume a particular area is at fault 
can lead to increased problems, lost time and unnec- 
essary parts replacement. The easiest way to keep 
troubleshooting simple, is to perform the lubrica- 
tion, maintenance and tune-up procedures de- 
scribed in Chapter Three. The rider will gain a 
better understanding of the condition and functions 
of the motorcycle. 

Always start with the simple and obvious checks 
when troubleshooting. This would include: engine 
stop switch operation, fuel level, he1 valve position 
and spark plug cap tightness. If the problem cannot 
be solved, stop and evaluate all conditions prior to 
the problem. 

For removal, installation and test procedures for 
some components, refcr to the specific chapter in 
the manual. When applicable, tables at the end of 
each chapter provide specifications and wear limits. 

OPERATING REQUIREMENTS 

There are three requirements for an engine to run 
properly. These are: correct airlfuel mixture, com- 
pression and properly timed spark. If one of these 
requirements is not correct, the engine will not run, 
or will run poorly. A four-stroke engine performs 
these functions as shown in Figure 1. 

STARTING THE ENGINE 

Before starting the engine, always perform a 
pre-ride check of the motorcycle, as described in 
Chapter Three. 

Safety Switches 

The motorcycle is equipped with safety switches 
that prevent the engine from starting or running if 
certain conditions occur. The following describes 
each switch and when it prevents the engine from 
running: 
1. Neutral switch. With the transmission in any po- 
sition except neutral, with the clutch engaged 
(clutch lever out), the engine will not start. 
2. Starter loclcout switch (located ill clutch lever as- 
sembly). With the transmission in gear, the engine 
will not start if the clutch is engaged (clutch lever 
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FOUR-STROKE OPERATING PRINCIPLES 

1 
INTAKE 
Intake valve opens 
as piston begins 
downward, drawing 
airlfuel mixture into 
the cylinder, through 
the valve. 

4 
EXHAUST 
Exhaust valve 
opens as piston 
rises in cylinder, 
pushing spent 
gases out through 
the valve. 

Force is applied 
to crankshaft 
causing it to 
rotate. 
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out). If the clutch is disengaged with the transmis- 
sion in gear, the engine will start. 
3. Side stand switch. If the side stand is down with 
the engine in gear and running, the engine will stop 
when the clutch lever is released. 
4. Engine stop switch (A, Figure 2). When moved 
to the off position (left or right of vertical), the 
switch will prevent the engine from starting, or, will 
stop the engine when it is running. The engine will 
start and run only when the switch is in the run posi- 
tion (vertical). 

Engine Is Cold 

1. Shift the transmission into neutral. 
2. Check that the engine stop switch is in the run 
position. 
3. Turn the fuel valve lever from the off position 
(Figure 3) to the on (vertical) position. An arrow on 
the fuel valve points to the lever position. 
4. Move the choke lever (Figure 4) fully to the left 
to richen the airlfuel mixture. 
5. Turn on the ignition switch (A, Figure 5). 
6. Check that the neutral light (B, Figure 5) comes 
on. 
7. Press the starter button (B, Figure 2) while keep- 
ing the throttle closed. 

NOTE 
The type of choke system used on the 
KLR is most effective ifthe throttle re- 
mains completely closed during 
startup. 

8. When the engine starts, gradually move the 
choke lever to the right as the engine warms up. Al- 
low the engine to warm up at an idle for l minute, or 
until the engine responds smoothly and does not re- 
quire the choke. - 

CA UTION 
Do not race the engine during the 
warm-up period. Excessive wear and 
potential engine damage can occur 
when the engine is not up to operating 
temperature. 

Engine Is Warm or Hot 

1. Shift the transmission into neutral. 
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2. Check that the engine stop switch is in the run 
position. 
3. Turn the fuel valve lever from the off position 
(Figure 3) to the on (vertical) position. An arrow on 
the fuel valve points to the lever position. 
4. Turn on the ignition switch (A, Figure 5). 
5. Check that the neutral light (B, Figure 5) comes 
on. 
6. Press the starter button (B, Figure 2) while keep- 
ing the throttle closed. 

Engine Is Flooded 

If the engine fails to start after several tries (par- 
ticularly if the choke has been used), it is probably 
flooded. This occurs when too much fuel is drawn 
into the engine and the spark plug fails to ignite the 
airlfuel mixture. The smell of gasoline is often evi- 
dent when the engine is flooded. If there are no ob- 
vious signs of he1 overflow from the carburetor, try 
starting the engine by fully opening the throttle (no 
choke) and operating the starter. If the engine starts, 
keep the engine running at a fast idle until it has 
burned the excess fuel from the engine. 

If the engine does not start, perform the following 
troubleshooting steps before making other checks: 
1. Check that the choke lever is fully to the right. 
2. Look for gasoline overflowing from the carbure- 
tor or overflow hose. 

a. If gasoline is evident, the float in the carbure- 
tor bowl is stuck or adjusted too high. 

b. Remove and repair the float assembly as de- 
scribed in Chapter Eight. 

3. Check the air filter for excessive buildup. 
4. Remove the spark plug and dry the electrodes. 
Reinstall the plug and try starting the engine as de- 
scribed above. 
5. Perform an engine spark test. 

ENGINE SPARK TEST 

An engine spark test indicates whether the igni- 
tion system is providing power to the spark plug. It 
is a quick way to determine if a problem is in the 
electrical system or fuel system. 

CA UTION 
When performing this test, the spark 
plug lead must be grounded before 
cranking the engine. If it is not, it is 

possible to damage the CDI circuitry. 
A sparkplug can be used for this test, 
but a spark tester (Figure 6) will 
clearly show ifspark is occurring, as 
well as the strength of the spark. This 
tester can be purchased at parts sup- 
ply stores or suppliers of ignition test 
equipment. 

1. Remove the spark plug. Inspect the spark plug 
by comparing its condition to the plugs shown in 
Chapter Three. 
2. Connect the spark plug lead to the spark plug or 
to a spark tester. 
3. Ground the plugltester to bare metal on the en- 
gine. Position the plugltester so the firing end can be 
viewed (Figure 7). 
4. Crank the engine and observe the spark. A fat, 
blue spark should appear at the firing end. The spark 
should fire consistently as the engine is cranked. 
5. If the spark appears weak, or fires inconsistently, 
check the following areas for the possible cause: 

a. Fouled/improperly gapped spark plug. 
b. Damagedlshorted spark plug lead and cap. 
c. Loose connection in ignition system. 
d. Damaged coil. 
e. Damaged ignition switch. 
f. Dirtylshorted engine stop switch. 
g. Damaged exciter coil or ignition pickup coil 

(check ignition timing). 
h. Damaged CDI unit. 

ENGINE PERFORMANCE 

If the engine does not operate at peak perfor- 
mance, the following lists of possible causes may 
help isolate the problem. The easier checks for each 
area are listed first. These checks represent what is 
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commonly responsible for poor engine perfor- 
mance. 

It is recommended to review Chapter Eight (Fuel 
System) and Chapter Nine (Electrical System) to 
gain a working knowledge of each ofthese systems. 
Throughout the chapters, explanations, photos and 
diagrams are provided to aid in learning the func- 
tion of the major components that make up each 
system. 

Engine Will Not Start or Starts and Dies 

1. Fuel system: 

NOTE 
For California models, ifthe fuel tank 
is over-lled, heat can cause the fuel to 
expand and overflow into the evapo- 
rative emission control unit lines, lo- 
cated near the filler neck. This can 
cause hard starting and engine hesi- 
tation until the fuel is cleared from the 
system. 

a. Fuel valve off. 
b. Fuel tank near empty. 
c. Improper operation of choke lever. 
d. Choke plunger stuck open. 
e. Idle speed too low. 
f. Engine flooded. 
g. Clogged fuel tank cap vent. 
h. Contaminated fuel. 
i. Clogged fuel valve, fuel line or carburetor. 
j. Clogged air filter. 
k. Fuel tank diaphragm-valve vacuum hose dis- 

connected or leaking. 
1. Malfunctioning fuel tank diaphragm valve. 
m. Pilot mixture screw misadjusted. 

n. Float valve clogged or sticking. 
o. Air leaks at intake duct. 
p. Wrong pilot jet for altitude. 

2. Ignition: 
a. Fouledlimproperly gapped spark plug. 
b. Damaged/shorted spark plug lead and cap. 
c. Loose connection in ignition system. 
d. Damaged coil. 
e. Damaged ignition switch. 
f. Dirtyhhorted engine stop switch. 
g. Damaged exciter coil or ignition pickup coil 

(check ignition timing). 
h. Damaged CDI unit. 

3. Engine: 
a. Compression release malfunctioning. 
b. No valve clearance. 
c. Leaking cylinder head gasket. 
d. Stucklseized valve. 
e. Worn piston andlor cylinder. 

Poor Idle and Low Speed Performance 

1. Fuel system: 
a. Improper operation of choke lever. 
b. Choke plunger stuck open. 
c. Idle speed too low. 
d. Engine flooded. 
e. Clogged fuel tank cap vent. 
f. Contaminated fuel. 
g. Clogged fuel valve, fuel line or carburetor. 
h. Clogged air filter. 
i. Fuel tank diaphragrn-valve vacuum hose dis- 

connected or leaking. 
j. Malfunctioning fuel tank diaphragm valve. 
k. Pilot mixture screw misadjusted. 
1. Float valve clogged or sticking. 
m. Air leaks at intake duct. 
n. Loose carburetor diaphragm cover. 
o. Tom or damaged slide diaphragm. 
p. Dragging carburetor slide. 
q. Wrong pilot jet for altitude. 
r. Clogged muffler. 

2. Ignition: 
a. Fouledlimproperly gapped spark plug. 
b. Damagedlshorted spark plug lead and cap. 
c. Loose connection in ignition system. 
d. Damaged coil. 
e. Damaged ignition switch. 
f. Dirtylshorted engine stop switch. 
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g. Damaged exciter coil or ignition pickup coil 
(check ignition timing). 

h. Damaged CDI unit. 
3. Engine: 

a. Compression release malfunctioning. 
b. Improper valve clearance. 
c. Low compression. 
d. Improper valve/camshaft timing. 

Engine Lacks Power and Acceleration 

1. Fuel system: 
a. Improper operation of choke lever. 
b. Choke plunger stuck open. 
c. Contaminated fuel. 
d. Clogged fuel valve, fuel line or carburetor 

jets. 
e. Clogged air filter. 
f. Fuel tank diaphragm-valve vacuum hose dis- 

connected or leaking. 
g. Malfunctioning fuel tank diaphragm valve. 
h. Float valve clogged or sticking. 
i. Air leaks at intake duct. 
j. Loose carburetor diaphragm cover. 
k. Tom or damaged slide diaphragm. 
1. Dragging carburetor slide. 
m. Wrong pilot or main jet for altitude. 
n. Clogged muffler. 

2. Ignition: 
a. Fouled/improperly gapped spark plug. 
b. Damagedlshorted spark plug lead and cap. 
c. Loose connection in ignition system. 
d. Damaged coil. 
e. Damaged exciter coil or ignition pickup coil 

(check ignition timing). 
f. Damaged CDI unit. 

3. Engine: 
a. Compression release malfunctioning. 
b. Improper valve clearance. 
c. Low compression. 
d. Improper valve/camshaft timing. 

4. Brakes and wheels: 
a. Brake pads dragging on brake disc. 
b. Wornlseized wheel bearings. 
c. Drive chain too tight. 

5. Clutch: 
a. Clutch incorrectly adjusted. 
b. Weak clutch springs. 
c. Worn clutch plates and discs. 

Poor High Speed Performance 

1. Fuel system: 
a. Improper operation of choke lever. 
b. Choke plunger stuck open. 
c. Contaminated fuel. 
d. Clogged fuel valve, fuel line or carburetor 

jets. 
e. Clogged air filter. 
f. Air leaks at intake duct. 
g. Float valve too high. 
h. Loose carburetor diaphragm cover. 
i. Tom or damaged slide diaphragm. 
j. Dragging carburetor slide. 
k. Worn needle and jet. 
m. Wrong main jet for altitude. 
n. Clogged muffler. 

2. Ignition: 
a. Damaged exciter coil or ignition pickup coil 

(check ignition timing). 
b. Damaged CDI unit. 

3. Engine: 
a. Engine oil level too high. 
b. Incorrect valve clearance. 
c. WeaWbroken valve spring(s). 

Engine Backfires 

1. Pilot mixture screw adjusted too lean. 
2. Air leaks into exhaust system. 
3. Inoperative air cut-off valve (backfiring during 
deceleration). 
4. Damaged exciter coil or ignition pickup coil 
(check ignition timing). 

Engine Overheating 

NOTE 
Engine overheating can occur when 
the motorcycle is operated at slow 
speed at high rpm. This can occur in 
severe off-road riding conditions. 
Even though the fan turns on, exces- 
sive heat buildup can cause the engine 
to overheat. When this occurs, stop 
and allow the engine to cool. Ifover- 
heating continues after the bike is rid- 
den at moderate speeds and lower 
rpm, check the motorcycle and deter- 
mine the cause of overheating. 
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1. Cooling system: 
a. Coolant level low. 
b. Water in system; no coolant mix. 
c. Air in system. 
d. Radiator clogged. 
e. Radiator cap damaged. 
f. Thermostat damaged. 
g. Fan fuse blown (1990-on). 
h. Fan relay or switch faulty. 
i. Fan shaft seized. 
j. Water pump impeller loose. 
k. Water pump impeller damaged. 
1. Water temperature sending unit faulty. 
m. Water temperature gauge faulty. 

2. Engine: 
a. Excessive idling. 
b. Insufficient oil level or viscosity. 
c. Incorrect spark plug heat range. 
d. Clogged crankcase oil strainer. 
e. Excessive carbon buildup on piston/cylinder 

head. 
3. Fuel system (causing lean fuel mixture): 

a. Cloggedlpinched fuel tank cap vent hose. 
b. Air leaks at intake duct. 
c. Wrong pilot or main jet for altitude. 
d. Clogged carburetor jets. 
e. Float level too low. 

4. Ignition: 
a. Improper spark plug heat range. 
b. Damaged exciter coil or ignition pickup coil 

(check ignition timing). 

ELECTRICAL TESTING 

Refer to Chapter Nine for testing the starting sys- 
tem, ignition system, charging system, fan system 
and switches. Refer to the procedures in Engine 
Starting System in this chapter for troubleshooting 
typical problems with the starting system. These 
checks should be made before disassembling and 
bench testing components. When doing electrical 
tests, refer to the diagrams in the chapter and at the 
back of the manual. 

Before testing a component, check the electrical 
connections related to that component. Check for 
corrosion and bent or loose connectors. Most of the 
connectors have a lock mechanism molded into the 
connector body. If these are not fully locked, a con- 
nection may not be made. If there are connectors 

that are not locked, pull the connector apart and 
clean the fittings before reassembling. 

STARTING SYSTEM 

Starter Turns Slowly 

1. Weak battery. 
2. Poorly connected/corroded battery terminals 
and cables. 
3. Loose starter motor cable. 
4. Worn or damaged starter. 

Starter Turns, But Does Not 
Crank Engine 

1. Worn or damaged starter clutch. 
2. Damaged teeth on starter motor shaft or starter 
gears. 

Starter Does Not Operate 

When the starter does not operate, refer to 
Starting System in Chapter Nine for the system dia- 
gram and component testing procedures. Begin 
testing at the starter relay. 

ENGINE NOISE 

Noise is often the first indicator that something is 
wrong with the engine. In many cases, damage can 
be avoided or minimized if the rider immediately 
stops the motorcycle and diagnoses the source of 
the noise. Anytime engine noise is ignored, even 
when the bike seems to be running correctly, the 
rider risks causing more damage and injury. 

Pinging During Acceleration 

1. Poor quality or contaminated fuel. 
2. Lean fuel mixture. 
3. Excessive carbon buildup in combustion cham- 
ber. 
4. Damaged exciter coil or ignition pickup coil 
(check ignition timing). 

Knocks, Ticks or Rattles 

1. Engine top end: 
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LEAK-DOWN TESTER 

Cylinder Supply pressure 
pressure 

To air compressor 
To cylinder head 

a. Incorrect valve clearance. 
b. Broken or weak valve spring. 
c. Damaged compression release. 
d. Loose cam chainidamaged tensioner. 
e. Worn piston pin or piston pin bore. 
f. Worn connecting rod small end. 
g. Worn piston, rings and/or cylinder. 

2. Engine bottom end: 
a. Loose balancer chain. 
b. Worn connecting rod bearings. 
c. Worn crankshaft bearings. 
d. Worn balancer bearings. 
e. Worn transmission bearings. 
f. Worn or damaged transmission gears. 
g. Incorrect installation of balancer. 

MOTORCYCLE NOISE 

The following possible causes of noise will likely 
occur only when the bike is in motion. 
1. Excessively loose drive chain. 
2. Worn chain sliders. 
3. Loose exhaust system. 
4. Loose/missing body fasteners. 
5. Loose skid plate. 
6. Loose shock absorber. 
7. Loose engine mounting bolts. 
8. Brake pads dragging on Frake disc. 
9. Wornlseized wheel bearings. 

ENGINE LEAKDOWN TEST 

The condition of the piston rings and valves can 
accurately be checked with a leakdown tester. With 
all valves in the closed position, the tester is 
screwed into the spark plug hole and air pressure is 
applied to the combustion chamber. The gauge on 
the tester is then observed to determine the rate of 
leakage from the combustion chamber. An air com- 
pressor is required to use the leakdown tester (Fig- 
ure 8). 
1. Start the engine and allow it to warm up. 
2. Shut off the engine and remove the carburetor 
and exhaust pipe. 
3. Remove the spark plug. 
4. Set the piston to TDC on the compression stroke. 
5. Install the leakdown tester following the manu- 
facturer's instructions. The tester must not leak 
around the spark plug threads. 
6. Make the test following the manufacturer's in- 
structions for the tester. When pressure is applied to 
the cylinder, check that the engine remains at TDC. 
If necessary, put the transmission in gear. 
7. While the cylinder is under pressure, listen for 
air leakage at the following areas. 

a. Exhaust port. If there is leakage, the exhaust 
valves are leaking. 

b. Intake port. If there is leakage, the intake 
valves are leaking. 
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c. Crankcase breather tube. If there is leakage, 
the piston rings are leaking. 

8. A cylinder with a leakdown of 5 percent or less is 
ideal. A cylinder with more than 10 percent leakage 
should be inspected to determine if leakage is 
caused by normal wear or damage. Inspection of the 
parts will then indicate what action should be taken. 

CLUTCH 

The two main clutch problems are clutch slip 
(clutch does not fully engage) and clutch drag 
(clutch does not fully disengage). These problems 
are often caused by incorrect clutch adjustment or a 
damagedunlubricated cable. Perform the following 
checks before removing the right crankcase cover to 
troubleshoot the clutch: 
1. Check the clutch cable routing from the handle- 
bar to the engine. Check that the cable is free when 
the handlebar is turned lock to lock, and that the ca- 
ble ends are installed correctly. 
2. With the engine off, pull and release the clutch 
lever. If the lever is hard to pull, or the action is 
rough, check for the following: 

a. Damagedlkinked cable. 
b. Incorrect cable routing. 
c. Cable not lubricated. 
d. Wornlunlubricated lever at the handlebar. 
e. Damaged release lever at the engine. 

3. If no damage was detected in the previous steps, 
and the lever moves without excessive roughness or 
binding, check the clutch adjustment as described in 
Chapter Three. Note the following: 

a. If the clutch cannot be adjusted to the specifi- 
cations in Chapter Three, the clutch cable is 
stretched or damaged. 

b. If the clutch cable is in good condition and ad- 
justment is correct, the clutch plates may be 
worn or warped. 

Clutch Slipping 

When the clutch slips, the engine accelerates 
faster than what the actual forward speed indicates. 
When continuous slipping occurs between the 
clutch plates, excessive heat quickly builds up in the 
assembly. This causes plate wear, warp and spring 
fatigue. One or more of the rollowing can cause the 
clutch to slip: 
1. Clutch wear or damage: 

a. Incorrect clutch adjustment. 
b. Weak or damaged clutch springs. 
c. Loose clutch springs. 
d. Worn friction plates. 
e. Warped clutch (steel) plates. 
f. Woddamaged release lever assembly. 
g. Damaged pressure plate. 
h. Clutch housing and hub unevenly worn. 

2. ClutcWengine oil: 
a. Excessive oil in crankcase. 
b. Incorrect oil viscosity. 
c. Oil additives. 

Clutch Dragging 

When the clutch drags, the plates are not com- 
pletely separating. This causes the motorcycle to 
creep or lurch forward when the transmission is put 
into gear. Once underway, shifting is difficult. If this 
condition is not corrected, it can cause transmission 
gear and shift fork damage, due to the abnormal 
grinding and impacts on the parts. One or more of 
the following can cause the clutch to drag: 
1. Clutch wear or damage: 

a. Woddamaged release lever assembly. 
b. Warped clutch (steel) plates. 
c. Swollen friction plates. 
d. Warped pressure plate. 
e. Incorrect clutch spring tension. 
f. Galled clutch housing bushing. 
g. Uneven wear on clutch housing grooves or 

clutch hub splines. 
h. Incorrectly assembled clutch. 

2. ClutcWengine oil: 
a. Low oil level. 
b. Incorrect viscosity oil. 
c. Oil additives. 

Clutch Noise 

Clutch noise is usually caused by worn or dam- 
aged parts, and is more noticeable at idle or low en- 
gine speeds. Clutch noise can be caused by the 
following conditions: 
1. Wear in the clutch lifter bearing andor lifter. 
2. Excessive axial play in the clutch housing. 
3. Excessive friction plate to clutch housing clear- 
ance. 
4. Excessive wear between the clutch housing and 
primary drive gear. 
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DISC BRAKE TROUBLESHOOTING 

Disc brake fluid leakage 

Brake overheating 

Brake chatter 

Check: 
Loose or damaged line fittings 
Worn caliper piston seals 
Scored caliper piston or bore 
Loose banjo bolts 
Damaged oil line washers 
Leaking master cylinder diaphragm 
Leaking master cylinder secondary seal 
Cracked master cylinder housing 
Too high brake fluid level 
Loose or damaged master cylinder 

Check: 
Warped brake disc 
lncorrect brake fluid 
Caliper piston andlor brake pads hanging up 
Riding brakes during riding 

Check: 
Warped brake disc 
lncorrect caliper alignment 
Loose caliper mounting bolts 
Loose front axle nut andlor clamps 
Worn wheel bearings 
Damaged hub 
Restricted brake hydraulic line 
Contaminated brake pads 

Brake locking 
lncorrect brake fluid 
Plugged passages in master cylinder 
Caliper piston andlor brake pads hanging up 
Warped brake disc 

Insufficient brakes 
Check: 

Air in brake lines 

Brake squeal 

Worn brake pads 
Low brake fluid 
lncorrect brake fluid 
Worn brake disc 
Worn caliper piston seals 
Glazed brake pads 
Leaking primary cup seal in master cylinder 
Contaminated brake pads andlor disc 

Check: 
Contaminated brake pads andlor disc 
Dust or dirt collected behind brake pads 
Loose parts 
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5. Worn or damaged clutch housing and primary 
drive gear teeth. 

GEAR SHIFT LINKAGE AND 
TRANSMISSION 

Transmission problems are often difficult to dis- 
tinguish from problems with the clutch and gear 
shift linkage. Often, the problem is symptomatic of 
one area, while the actual problem is in another 
area. For example, if the gears grind during shifting, 
the problem may be caused by a dragging clutch or 
a component of the shift linkage, not a damaged 
transmission. Of course, if the damaged part is not 
repaired, the transmission eventually becomes dam- 
aged, too. Therefore, evaluate all the variables that 
exist when the problem occurs, and always start 
with the easiest checks before disassembling the en- 
gine. 

When the transmission exhibits abnormal noise 
or operation, drain the engine oil and check it for 
contamination or metal particles. Examine a small 
quantity of oil under bright light. If a metallic cast or 
pieces of metal are seen, excessive wear andlor part 
failure is occurring. 

Difficult Shifting 

1. Clutch: 
a. Improper clutch operation. 
b. Incorrect clutch adjustment. 
c. Incorrect oil viscosity. 

2. Shift shaft: 
a. Looselstripped shift lever. 
b. Bentldamaged shift shaft. 
c. Worn pawl plate engagement points. 
d. Damaged pawl plate or pawl spring. 
e. Damaged return spring or loose spring post. 

3. Lever: 
a. Damaged lever. 
b. Broken lever spring. 
c. Loose lever bolt. 

4. Shift drum and shift forks: 
a. Wordloose shift cam. 
b. Worn shift drum grooves. 
c. Worn shift forkslguide pins. 
d. Worn shift drum bearings. 

Gears Do Not Stay Engaged 

1. Lever: 
a. Damaged lever. 
b. Broken lever spring. 

2. Shift drum and shift forks: 
a. Worn/loose shift cam. 
b. Worn shift drum grooves. 
c. Worn shift forkslguide pins. 

3. Transmission: 
a. Worn gear dogs and mating recesses. 
b. Worn gear grooves for shift forks. 
c. Worddamaged shaft snap rings or thrust 

washers. 

BRAKES 

The disc brakes are critical to riding performance 
and safety. Inspect the brakes frequently and re- 
place worn or damaged parts immediately. The 
brake system used on this motorcycle uses DOT 4 
brake fluid in both brakes. Always use new fluid, 
from a sealed and closed container. The trouble- 
shooting checks in Figure 9 assist in isolating the 
majority of disc brake problems. 

When checking brake pad wear, check that the 
pads in each caliper squarely contact the disc. Un- 
even pad wear on one side of the disc can indicate a 
warped or bent disc, damaged caliper or pad pins. 

STEERING AND HANDLING 

Correct poor steering and handling immediately 
after it is detected, since loss of control is possible. 
Check the following areas: 
1. Excessive handlebar vibration: 

a. Incorrect tire pressure. 
b. Unbalanced tire and rim. 
c. Looselbroken spokes. 
d. Damaged rim. 
e. Loose or damaged handlebar clamps. 
f. Loose steering stem nut. 
g. Worn or damaged front wheel bearings. 
h. Bent or loose axle. 
i. Cracked frame or steering head. 

2. Handlebar is hard to turn: 
a. Tire pressure too low. 
b. Incorrect cable routing. 
c. Steering stem adjustment too tight. 
d. Bent steering stem. 
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e. Improperly lubricated or damaged steering d. Shock absorber spring preload too low. 
bearings. e. Shock absorber spring weak. 

3. Handlebar pulls to one side: 5. Shock absorption too hard: 
a. Bent fork leg. a. Air pressure in fork. 
b. Fork oil levels uneven. b. High tire pressure. 
c. Bent steering stem. c. High fork oil level. 
d. Bent frame or swing arm. 

4. Shock absorption too soft: 
d. Fork oil viscosity too high. 

a. Low fork oil level. e. Bent fork. 

b. Fork oil viscosity too low. f. Shock absorber rebound damping too high. 

c. Shock absorber rebound damping too low. g. Shock absorber spring preload too high. 
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LUBRICATION, MAINTENANCE AND TUNE-UP 

This chapter provides information and proce- 
dures for properly lubricating, fueling and adjusting 
the motorcycle. Refer to Table 1 for the recorn- 
mended service intervals and those components that 
require inspection, lubrication or adjustment. 

Refer to the sections in this chapter for perform- 
ing many of the maintenance procedures described 
in Table 1. For services that require extensive disas- 
sembly of a component, refer to the appropriate 
chapter(s) in the manual for inspection and repair. 

Refer to Safety and Basic Sewice Methods in 
Chapter One. 

PRE-RIDE INSPECTION 

Routinely perform the following checks before 
riding the motorcycle. When riding the motorcycle 
on extended travel and over rough terrain, perform 
the checks at least once daily. Perform the checks 
when the engine is cold. Refer to the procedures and 
tables in this chapter for information concerning 
fuel, lubricants, tire pressure and component adjust- 
ments. Start the motorcycle as described in Starting 
the Engine in Chapter Two. 
1. Check fuel lines and fittings for leakage. 
2. Check fuel level. 
3. Check engine oil level. 

4. Check coolant level. 
5. Check brake operation and leverlpedal free play. 
6. Check throttle operation and free play. 
7. Check clutch operation and free play. 
8. Check for air pressure in the fork legs. 
9. Check steering for smooth operation and no ca- 
ble binding. 
10. Check tire condition and air pressure. 
11. Check wheel condition and spoke tightness. 
12. Check axle nut tightness. 
13. Check for loose nuts and bolts. 
14. Check exhaust system for tightness. 
15. Check drive chain condition and adjustment. 
16. Check rear sprocket for tightness. 
17. Check air filter for dirtldebris buildup. 
18. Check suspension for leakage and proper set- 
tings for riding conditions. 
19. Check engine stop switch for proper operation. 
20. Check lights and signals for proper operation. 

ENGINE BREAK-IN 

If the engine bearings, crankshaft, piston, piston 
rings or cylinder have been serviced, perform the 
following break-in procedure. The break-in period 
requires 1000 miles (1 600 km) of engine operation. 
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1. Make the following checks and observations 
when breaking in the engine: 

a. Operate the bike on hard ground. Do not run 
in sand, mud or up steep hills. This will over- 
load and possibly overheat the engine. 

b. Vary the throttle position. Do not keep the 
throttle in the same position for extended pe- 
riods. 

c. Check that a new spark plug has been in- 
stalled. 

d. Check that the air filter is clean and oiled. 

e. Check that the engine is filled with the proper 
amount and grade of engine oil. 

f. Check that the cooling system is filled. 
2. Start the engine and allow it to warm up for at 
least 2 minutes. Do not race the engine while it is 
warming up. During this time, check for proper idle 
speed and leaks. 
3. For the first 500 miles (800 km) do not operate 
the motorcycle over 4000 rpm. During this time, 
vary the throttle speed and do not lug the engine. At 
the end of the 500 mile period, perform the mainte- 
nance procedures listed in Table 1. 
4. For the second 500 miles (800 krn) do not oper- 
ate the motorcycle over 6000 rpm. During this time, 
vary the throttle speed and do not lug the engine. 

TUNE-UP AND SERVICE INTERVALS 

The maintenance and lubrication intervals in Ta- 
ble 1 are based on equal use of the bike, both on and 
off the road. If the motorcycle is regularly operated 
in extreme weather conditions, or subjected to wa- 
ter or sand, perform the service procedures more 
frequently. 

Record when each service is performed in the 
maintenance log at the end of this manual. 

BATTERY 

When new, the motorcycle is equipped with a 12 
volt, 14 amp-hour battery. If the motorcycle has not 
been used for at least two weeks, the battery should 
be charged to prevent sulfation of the battery plates. 

If necessary, refer to Charging System in Chapter 
Nine for additional battery and charging system 
tests. 

1. Check that the ignition switch is off. 
2. Remove the side covers and seat (Chapter Fif- 
teen). 
3. Disconnect the negative cable from the battery 
(A, Figure 1). Do not allow the loose cable to touch 
the frame or other metal part of the motorcycle. 
4. Remove the insulator cover from the positive ca- 
ble, then remove the cable from the battery (B, Fig- 
ure 1). 
5. Remove the vent tube, then the screw securing 
the battery holder (Figure 2). 
6. Clean and check the con~ponents for damage. 

7. Reverse this procedure to install the battery. 
Note the following: 

a. Check that the battery terminals face the rear 
of the motorcycle. 

b. To prevent corrosion, apply a thin coating of 
dielectric grease to the battery terminals and 
cable ends. 

c. Tighten the cables firmly. Do not apply exces- 
sive force. 
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Electrolyte Check 

The battery electrolyte level for each cell must be 
maintained between the upper and lower level 
marks, indicated on the front of the battery. The bat- 
tery should be removed from the bike so the level of 
each cell can be viewed. The upper and lower level 
indicator on the battery holder only shows the con- 
dition of the cell at the left end of the battery. This 
should not be relied upon for the condition of all 
cells. 

If the electrolyte level is too low for any cell, re- 
move the cap above the cell, then add distilled water 
to raise the level to the upper mark. Do not over fill 
the battery. Replace the cap. 

Voltage Test 

For a conventional (original equipment) battery, 
check the unloaded voltage using a hydrometer or 
voltmeter. An unloaded test will indicate the basic 
state of charge. To determine whether the battery is 
adequate to operate the motorcycle, perform a bat- 
tery load test, as described in Chapter Nine. 

1. Connect a voltmeter to the negative and positive 
terminals. If a voltmeter is not available, use a sy- 
ringe hydrometer and measure the specific gravity 
of the electrolyte (Figure 3). 
2. Measure the voltage. 

a. A fully charged battery will have a minimum 
of 12.6 volts (1.265 hydrometer reading). 

b. A battery that is approximately 75 percent 
charged will have a minimum of 12.4 volts 
(1.2 10 hydrometer reading). 

c. A battery that is approximately 50 percent 
charged will have a minimum of 12.1 volts 
(1.160 hydrometer reading). 

3. If battery charging or replacement is required, 
refer to the procedures in this section. 

Charging 

When recharging the battery, a charger (Figure 4) 
with a variable amperage output is recommended. 
Do not use a charger that is rated higher than 1.4 
amps output. Also, do not use an automotive-type 
charger. The charge rates are too high and will over- 
heat the battery and damage the battery plates. 

CA UTION 
To prevent possible electrical system 
damage, always remove the cables 
from the battery before charging the 
battery. 

1. Remove the battery from the motorcycle as de- 
scribed in this section. 
2. Connect the positive and negative leads of the 
charger to the positive and negative terminals on the 
battery. 
3. Set the charger to 12 volts. If the charger has a 
variable charge rate, select a low setting. Using a 1 
amp, constant-current charger, the suggested charge 
rates for a conventional battery are: 

a. 75 percent charge: 1 amp for 4 hours. 
b. 50 percent charge: 1 amp for 9 hours 

4. Turn on the charger and allow the battery to 
charge for the specified time. 
5. After the battery is charged, turn off the charger 
and remove the leads from the terminals. 
6. If necessary, add distilled water to any cells that 
are below the upper level mark. 
7. Check battery voltage as described in this sec- 
tion. If the battery voltage does not remain stable for 
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at least one hour, or continues to be undercharged, 
replace the battery. 

FUEL AND LUBRICANTS 

Fuel Requirements 

The engine is designed to operate on unleaded 
pump-grade gasoline, with an octane rating of 87 (R 
+ M/2) or 91 RON (Research Octane Number). The 
use of gasoline containing alcohol is not recom- 
mended for continual use. 

NOTE 
For California models, do notJill the 
tank up to the neck of the fuel tank. 
Heat can cause the fuel to expand and 
overflow into the evaporative emis- 
sion control unit lines, located near 
the Jiller neck. This can cause hard 
starting and engine hesitation until 
the fuel is cleared from the system. 

Engine Oil 

The engine requires a multigrade oil with an SAE 
viscosity rating of 10W-40, 20W-40, 10W-50 or 
20W-50. The oil should have a service classifica- 
tion of SG. The oil viscosity rating and classifica- 
tion are indicated on the oil container. 

Since multigrade oil is blended with chemical 
polymers that change the characteristics of the oil as 
it is heated or cooled, the SAE numerical ratings in- 
dicate the equivalent weight of the oil at 0" F (-1 8" 
C) and 210" F (99" C). The numbers do not indicate 
an actual thickness, but rather the oils ability to cir- 
culate and lubricate at these extremes. 

For this engine, the engine oil is also used to lu- 
bricate the transmission. Over time, the transmis- 
sion will shear the polymers in the oil, reducing its 
lubrication abilities. Therefore, always change the 
oil and filter at the intervals indicated in Table 1. If 
possible, use the same brand of oil at each oil 
change. 

CA UTION 
Do not use oils or oil additives that 
contain graphite or molybdenum. 
These additives can cause clutch slip- 
page and erratic operation. 

Fork Oil 

The fork uses 10-weight fork oil in the fork legs. 
Refer to Table 2 for the recommended fork oil. 

Grease 

Use a good quality, lithium-base grease to lubri- 
cate components requiring grease. Some compo- 
nents require the extreme-pressure qualities of 
molybdenum disulfide grease, or the protective 
qualities of waterproof grease. When these greases 
are required, it is indicated in the procedures 
throughout the manual. Grease components fre- 
quently, as this purges water and grit from the com- 
ponent and extends its life. 

Chain Lubricant 

Use a good-quality chain lubricant that is compat- 
ible with the type of chain installed on the bike. An 
O-ring chain was standard equipment for the years 
covered by this manual. If an O-ring chain is in- 
stalled, use chain lubricant that is specifically for 
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O-ring chains. Since the links of an O-ring chain are 
permanently lubricated and sealed, O-ring chain lu- 
bricant is formulated to prevent exterior corrosion 
of the chain and to condition the O-rings. It is not 
tacky and resists the adhesion of dirt. Avoid lubri- 
cants that are tacky and for conventional chains. 
These lubricants attract dirt and subject the O-rings 
to unnecessary abrasion. 

Control Cable Lubricant 

Use lithium grease to lubricate the control cable 
pivots. Lubricate the cable with light oil or a com- 
mercial cable lubricant. 

Air Filter Oil 

Use a commercial air filter oil, specifically for 
foam filters. This type of oil stays adhered to the 
foam and traps dust effectively. 

PERIODIC LUBRICATION 

Engine Oil Level Check 

The oil level is checked at the sight glass (Figure 
5) and replenished at the cap (Figure 6), located on 
the right side of the engine. 
1. When checking the oil level, note the following: 

a. To achieve an accurate measurement, check 
the oil after the engine has been allowed to 
stand. Preferably, this would be prior to start- 
ing a cold engine. 

b. If the engine has been running, allow the en- 
gine to stand for several minutes so the oil can 
drain to the crankcase. 

c. If the oil was changed prior to this check, start 
the engine and allow the oil to circulate 
throughout the engine. Failure to run the en- 
gine prior to checking the oil level causes an 
inaccurate reading. 

2. Park the bike on level ground. 
3. Hold the bike upright (off the sidestand) so the 
engine is level. 
4. Inspect the oil level at the sight glass. 

a. The oil level should be between the upper and 
lower level marks that are to each side of the 
sight glass (Figure 7). Read the oil level at the 
center of the sight glass, not at the edges. 

b. Preferably, keep the oil level near the upper 
mark. 

5. If the oil level is too low, remove the cap (Figure 
6)on the right crankcase cover and add the appropri- 
ate grade of oil to bring the level to the upper mark. 
Add oil in small quantities and check the level of- 
ten. Do not overfill the crankcase. 
6. Screw the cap into place. If oil leakage is evident 
around the cap, replace the O-ring on the cap. 

Engine Oil and Filter Change 

Change the oil and filter at the intervals recom- 
mended in Table 1. If the bike is used in extreme 
conditions (hot, cold, wet or dusty) change the oil 
more often and use the appropriate grade of oil as 
recommended in Fuel and Lubricants. 

Always change the oil when the engine is warm. 
Contaminants will remain suspended in the oil and 
it will drain more completely and quickly. 

WA RNNG 
Prolonged contact with used engine 
oil may cause skin cancer. Minimize 
contact with the engine oil. 

1. Support the motorcycle so it is level and secure. 
2. Wipe the area around the oil fill cap, then re- 
move the cap from the engine (A, Figure 8). 
3. Place a drain pan below the engine drain plug, 
then remove the drain plug (Figure 9). Allow the oil 
to drain from the engine. 
4. Remove the bolts from the oil filter cover (B, 
Figure 8), then remove the cover. 

NOTE 
An O-ring seals the cover to the en- 
gine. When removing the cove6 grasp 
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the tab on the cover and work the 
cover straight out. Avoid binding, or 
using tools topry the cover: 

5. Remove the filter and mounting pin (Figure 10). 
6. Clean and inspect the filter housing and parts. 

a. The oil filter bypass valve is inside the 
mounting pin (A, Figure 11). When cleaning 
the pin, check that the spring-loaded valve is 
clean and free to open. Press the valve open 
from the narrow (stepped) end of the mount- 
ing pin. 

b. Install a new seal washer on the drain plug. 
Replace the drain plug if the threads are dam- 
aged or excessively worn. 

c. Install a new, lubricated O-ring onto the filter 
cover (B, Figure 11). 

d. If leakage is evident around the oil fill plug, 
replace the O-ring on the plug. 

7. Wipe dirt and oil from around the drain plug 
hole, then install and torque the drain plug to 23 
N-m (17 ft.-lb.). 
8. Install the mounting pin and new oil filter as fol- 
lows: 

CAUTION 
The mountingpin must be installed in 
the correct direction. 

a. Lubricate the grommets at both ends of the 
filter, then insert the mounting pin into the fil- 
ter. The filter grommets must rest on the wide 
part of the mounting pin and not on the nar- 
row end (Figure 12). 

b. Insert the filter and mounting pin into the fil- 
ter housing. The narrow end of the pin must 
be inserted first (Figure 13). Fully seat the 
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pin into the collar at the back of the filter 
housing. 

c. Align and install the oil filter cover squarely 
against the engine cover. Check that the arrow 
on the cover (C, Figure 8) points up and that 
the O-ring is not pinched. 

d. Finger-tighten the mounting bolts, then 
tighten the bolts in several passes to avoid 
binding the cover. 

9. Fill the crankcase with the required quantity and 
grade of engine oil. 

a. Refer to Table 2 for engine oil capacity. 
b. Note that oil capacity is greater when the fil- 

ter is changed. 
10. Screw the fill cap into place. 
11. Check the engine oil level as described in En- 
gine Oil Level Check in this section. 
12. Check all fittings for leakage. 
13. Dispose the used engine oil in an environmen- 
tally safe manner. 

Fork Oil Replacement 

The fork legs do not need to be removed from the - 
motorcycle to change the oil. If fork seal leakage or 
other damage is evident, refer to Chapter Twelve for 
seal replacement and filling procedures, with the 
fork legs off the bike. 
1. For each fork leg, remove the cap and depress 
the air valve (Figure 14) to release any air pressure. 
2. Remove the drain screw and O-ring (Figure 15) 
from both fork legs and allow the oil to drain. Pump 
the fork to assist in draining. When completed, in- 
stall a new O-ring and tighten the drain screw. 
3. Support the motorcycle so it is stable and the 
front wheel is off the ground. 

CA UTION 
Do not attempt to disassemble the fork 
without the front wheel offthe ground. 
If not properly supported, when both 
fork caps are removed, the fork legs 
are free to collapse. This will cause 
the bike to fall forward. 

4. Remove the fork caps (Figure 16). 
5. Remove the spring spacer (Figure 17) from each 
leg. 
6. Remove the spring seat and spring (Figure 18) 
from each leg. If the springs are progressively 
wound, make note of which end of the springs is up. 
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7. Clean and inspect the parts. 
8. Refer to Table 2 for the recommended oil and 
quantity. 
9. Measure and pour the oil into the fork legs (Fig- 
ure 19). 
10. Measure and set the oil level as follows: 

a. Compress the fork legs to the bottom of their 
travel. If necessary, have assistance in han- 
dling and stabilizing the motorcycle. An al- 
ternative is to completely pull the wheel up, 
then place a support under the wheel. 

b. Use a fork oil level tool to set the oil to the 
specification in Table 2. The specification 
represents the distance from the top edge of 
the fork leg to the surface of the oil (Figure 
20). 

c. If necessary, add or remove oil to bring the 
levels to the required distance. Both legs must 
have identical levels. 

NOTE 
The oil level establishes the airpocket 
that is above the oil. Since the air 
pocket contributes to fork damping, 
slight variation of the oil level is per- 
missible to meet the riding conditions. 
Excess oil in the fork leg (small air 
pocket), will make damping harder: 
This condition can also lead to fork 
seal leakage. Too little oil in the fork 
leg (large air pocket), will make 
damping softer: This condition can 
cause the fork to bottom andpossibly 
damage fork components. 

11. Extend the fork legs, then install the spring, 
spring seat and spacer. 
12. Install a new, lubricated O-ring on each fork 
cap. 
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13. Tighten the fork caps to 29 N*m (21 I?.-lb.). 

Cable Lubrication 

If there is binding or drag in the throttle or clutch, 
this can indicate a lack of cable lubrication or worn 
parts. Since the throttle uses two cables, also check 
the adjustment. Use lithium grease to lubricate the 
control cable pivots. Lubricate the cables with light 
oil or cable lubricant. If the clutch or throttle cables 
continue to operate poorly after lubrication, discon- 
nect the cable(s) at both ends and check for binding . . 
or drag. Replace the cable(s) if necessary. If the ca- 
ble(~) is in good condition, check for binding or 
drag in the carburetor/clutch. 

Clutch cable and starter lockout switch 

1. Remove the clutch lever hand guard. Carefully 
flex the guard to remove it from the clutch lever as- 
sembly. 
2. Remove the pivot bolt (A, Figure 21) and lower 
nut From the lever. 
3. Loosen the clutch cable locknut (B, Figure 21), 
then turn the adjuster (C) in until the cable and lever 
can be removed From the slots in the adjuster assem- 
bly (Figure 22). 
4. Remove the cable end at the release lever (Fig- 
ure 23). 
5. Clean the levers and cable ends. Also clean the 
pivot and clutch lever housing. 
6. Attach a cable lubricator, then lubricate the cable 
with an aerosol cable lubricant (Figure 24). Keep 
the cable in a vertical position so the lubricant can 
pass to the opposite end. Move the cable in the 
housing to help distribute the oil. Stop lubrication 
when oil is seen at the opposite end of the cable. 
7. Lubricate the lever pivots and cable ends with 
lithium grease, then attach the cable to the release 
lever and clutch lever. 

NOTE 
When lubricating the clutch cable and 
lever assembly, occasionally inspect 
the condition of the starter lockout 
switch, located on the bottom of the 
clutch lever housing. Open the switch 
(Figure 25) and clean dirt and lubri- 
cant that has accumulated in the 
switch housing. Clean the switch con- 
tacts with electrical contact cleanel; 
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then wipe a small amount of dielectric 
grease on the parts to prevent corro- 
sion. When installed, the switch hous- 
ing is open to the bottom side of the 
clutch lever Any dirt, grease or mois- 
ture thatpasses under the clutch lever 
can migrate into the switch. When- 
ever the switch has been disassem- 
bled, check for proper operation after 
assembling the switch. 

8. Install the lever assembly. Install the hand guard 
after the cable is adjusted. 
9. Adjust the clutch cable as described in this chap- 
ter. 

Throttle cables 

The throttle uses two cables. One cable pulls the 
throttle open during acceleration, while the other 
pulls, the throttle closed during deceleration. In op- 
eration, the cables always move in opposite direc- 
tions to one another. Use the following procedure to 
disassemble, clean and lubricate the cables and 
throttle assembly. 
1. At the handlebar, remove the rubber boots from 
the throttle cable adjusters, then loosen the locknuts 
(Figure 26). The top cable is the accelerator cable. 
2. At the carburetor, loosen the locknuts and re- 
move the cables from the holders and throttle valve 
(Figure 27). The left cable is the accelerator cable. 
3. Remove the screws from the housing and sepa- 
rate the parts (Figure 28). 
4. Remove the cable ends from the throttle drum, 
then remove the cable guide from the upper housing 
(Figure 29). 
5. Remove the cable adjusters, then remove the ca- 
ble ends from the housing. Remove the grip assem- 
bly from the handlebar. 

6. Clean the throttle assembly and cable ends. 

7. Attach a cable lubricator, then lubricate each ca- 
ble with an aerosol cable lubricant (Figure 24). 
Keep the cable in a vertical position so the lubricant 
can pass to the opposite end. Move the cable in the 
housing to help distribute the oil. Stop lubrication 
when oil is seen at the opposite end of the cable. 

8. Lubricate the throttle drum, cable ends and cable 
guide with lithium grease. 

9. Install the grip on the handlebar. 

10. Pass the cable ends through the upper housing, 
then pull all slack out of the cables. Check that the 
cables are in their correct hole. Temporarily tape the 
cable housings to the handlebar fittings. This pre- 
vents the housings from falling out of the fittings 
and eases in handling the cables and throttle assem- 
bly. Unless assistance is available, do not apply 
more tape than can be removed with one hand. 

11. Route the accelerator cable over the drum and 
the decelerator cable under the drum (Figure 28). 
Seat the cable ends in the drum. 

12. Route the cables through the cable guide, then 
hold the assembly together while the tape from the 
handlebar is removed. Figure 30 shows how the ca- 
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bles must route through the cable guide. The top ca- 
ble is the accelerator cable. 

13. Fit the cables and guide into the upper housing, 
then seat the assembly onto the lower housing. Hold 
the parts together until the screws can be installed. 

14. At the carburetor, hold the cable ends and 
check that they move in the correct direction when 
the throttle is operated. 

15. Connect the cables at the carburetor, then ad- 
just the cables as described in this chapter. 

Drive Chain Cleaning and Lubrication 

The bike is equipped with an O-ring chain that re- 
quires routine cleaning and lubrication. If the chain 
has been replaced with a standard chain, it too re- 
quires regular cleaning, lubrication and adjustment 
for long life. Although O-ring chains are internally 
lubricated and sealed, the O-rings need to be kept 
clean and lubricated, to prevent them from drying 
out and disintegrating. 

Never clean chains with high-pressure water 
sprays or strong solvents. This is particularly true 
for O-ring chains. If water is forced the 
O-rings, water will be trapped inside the links. 
Strong solvents can soften the O-rings so they tear 
or damage easily. 

Although chains are often lubricated while they 
are installed on the bike, the chain should periodi- 
cally be removed from the bike and thoroughly 
cleaned. The following procedure describes the pre- 
ferred method for cleaning and lubricating the 
chain. 
1. Refer to Drive Chain Removal and Installation 
in Chapter Eleven to remove the chain. 
2. Immerse the chain in kerosene and work the 
links so dirt is loosened. 
3. Lightly scrub the chain with a soft-bristle brush. 

CA UTION 
Brushes with coarse or wire bristles 
can damage O-rings. 

4. Rinse the chain with clean kerosene and wipe 
dry. 

NOTE 
While the chain is removed, check that 
it is still within the wear limit as de- 
scribed in Drive Chain andsprockets 
Inspection in this chapter. 

5. Lubricate the chain with chain lubricant. Lubri- 
cate an O-ring chain with lubricant specifically for 
O-ring chains. 

CA UTION 
Since the links of an O-ring chain are 
permanently lubricated and sealed, 
O-ring chain lubricant is formulated 
to prevent exterior corrosion of the 
chain and to condition the O-rings. It 
is not tacky and resists the adhesion of 
dirt. Avoid lubricants that are tacky 
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and for conventional chains. These 
lubricants attract dirt and subject the 
O-rings to unnecessary abrasion. 

6. Install the chain (Chapter Eleven). 
7. Adjust the chain as described in this chapter. 

Air Filter Cleaning and Lubrication 

The engine is equipped with a reusable, foam air 
filter. Do not operate the bike without the air filter, 
or with a damaged air filter. Performance will not be 
enhanced and rapid engine wear will occur. 
I .  Remove the right side cover (Chapter Fifteen). 
2. Remove the screw and cover (Figure 31) from 
the air filter housing. 
3. Remove the retaining bolt and washer (Figure 
32) from the air filter assembly, then remove the as- 
sembly fi-om the engine. 
4. Remove the frame from the air filter (Figure 
33). 
5. Wash all parts in solvent (kerosene), a commer- 
cial filter wash, or hot soapy water. Squeeze the 
cleaner from the filter. Do not wring the filter, as 
tearing may occur. Shake the filter of any particles 
that may remain on the filter. 
6. Allow the filter to completely dry. 
7. Apply filter oil to the filter, squeezing the filter 
so the oil is distributed evenly. Squeeze out the ex- 
cess oil. When performing this step, handle the filter 
with disposable gloves, or put the filter in a plastic 
bag to squeeze and distribute the oil. Follow the 
manufacturer's instructions when oiling the filter. 

NOTE 
Oil speczfically formulated for foam 
Jilters should be used. This type of oil 

stays adhered to the foam and traps 
dust effectively. 

8. Install the frame into the filter, seating it under 
the foam lip (Figure 34). 
9. Apply lithium grease around the perimeter ofthe 
filter lip. This helps seal the filter against the hous- 
ing. 
10. Clean the housing and filter sealing surface. 
Check that the drain in the bottom of the housing is 
open. 
11. Clean the housing cover and inspect the gasket 
(Figure 35). The gasket seals the cover, and mini- 
mizes vibration of the cover. 
12. Install the filter, checking that it seats against 
the filter housing. Install the washer and retaining 
bolt. 
13. Align and fit the filter assembly into the air fil- 
ter housing. Check that the filter is completely 
seated against the housing, then tighten the bolt. 
14. Install the cover, fitting the tab on the right side 
into the housing. 
15. Screw the cover into place. 
16. Install the right side cover. 
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Air Filter Housing Drain 

Whenever the air filter has been lubricated, regu- 
larly check the air filter housing drain (Figure 36) 
for excess oil that has drained from the filter. The 
drain is located behind the rear brake pedal. If oil is 
in the reservoir, remove the plug from the drain hose 
and allow the oil to drain. The drain hose is not at- 
tached to the drain hole that is visible in the air filter 
housing. The drain hose attaches to a fitting that is 
in the housing duct, near the air filter. 

MAINTENANCE AND INSPECTION 

Evaporative Emissions Control System 
Inspection (California Models Only) 

No adjustments are required for the evaporative 
emissions system. Visually inspect the hoses and 
connections as recommended in Table 1. Refer to 
Chapter Eight for a schematic view of the system 
and its components. 

Fastener Inspection 

Inspect all fasteners on the motorcycle for tight- 
ness and condition. 
1. Retorque nuts, bolts and screws as specified in 
the tables at the end of each chapter. Refer to Table 
4 in Chapter One when a torque value is not speci- 
fied. 
2. Check that all cotter pins are secure and undam- 
aged. 
3. Check that tie straps, used to secure cables and 
electrical wiring, are not broken or missing. 

Muffler Cleaning 

The muffler is approved by the U.S. Forest Ser- 
vice for spark arresting. The muffler also limits ex- 
haust noise to 80 decibels. This information is 
stamped into the muffler near the rear heat shield. In 
order for the muffler to perform correctly and not 
affect engine performance, the internal baffle 
should be purged of carbon buildup. This is particu- 
larly important if the engine has been running too 
rich. 

WARNING 
Do not spray solvents or other com- 
bustible liqu-ids into the mufler to aid 
in removing buildup. This can result 
in an explosion and/ovjre. 

1. Park the motorcycle in an open area, away from 
combustible materials. 
2. Remove the two plugs on the back side of the 
muffler (Figure 37) and the plug near the right pas- 
senger peg (Figure 38). 
3. Start the engine. 
4. Wearing gloves, use a rubber mallet to tap on the 
surface of the muffler as the engine speed is raised 
and lowered. Also, momentarily place a folded shop 
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cloth over the end of the muffler to force exhaust 
pressure out of the plug openings. 
5. When no more carbon particles are purged, stop 
the engine and install the plugs. 

Balancer Chain Tensioner Adjustment 

As the balancer chain and guide wear, the 
tensioner assembly takes excess slack out of the 
chain. Since the tensioner assembly is 
spring-loaded, it automatically tightens the chain 
when the tensioner bolt is loosened. When the bolt 
is tightened, it locks the tensioner into place until 
the bolt is again loosened, usually at the next sched- 
uled maintenance. 
1. If desired, remove the skid plate for easier access 
to the tensioner bolt. The bolt is located below the 
alternator cover (left side of engine), near the frame 
(Figure 39). 
2. Remove the rubber plug. 
3. Loosen the tensioner bolt by turning it no more 
than two turns counterclockwise. 
4. Retighten the tensioner bolt. 
5. Install the rubber plug. 
6. Install the skid plate, if removed. 

CA UTION 
When starting the engine after per- 
forming the tensioner adjustment, lis- 
ten for any abnormal engine noise 
coming from the balancer chain as- 
sembly. Do not race the engine. 
noise is heard, immediately shut off 
the engine and inspect the condition 
of the tensioner assembly. Although 
not common, it is possible for the 
tensioner spring to break, prior to the 
adjustment. The tensioner bolt will 

hold the tensioner assembly in place, 
although the spring is broken. At the 
scheduled maintenance interval, 
when the tensioner bolt is loosened, 
the untensioned assembly is free to 
create chain slack. This slack could 
cause the chain to derail, causingpo- 
tentially severe engine damage. 

Carburetor Float Chamber Drain 

The carburetor float chamber is equipped with a 
drain so moisture and sediment can be flushed from 
the chamber. Moisture and sediment can clog car- 
buretor jets and cause poor engine performance. If 
the motorcycle is put into storage, or not started for 
an extended period, drain the float chamber. 

WARNING 
Do not dvain thejloat chamber while 
the engine is hot or running. 

1. Support the bike so it is vertical and level. 
2. Connect a length of 25 mm (114 in.) ID hose onto 
the drain (A, Figure 40). Route the end of the hose 
into a suitable container. 



LUBRICATION. MAINTENANCE AND TUNE-UP 57 

3. Turn the drain screw (B, Figure 40) out two 
turns and allow fuel to flow into the container. 
4. Close the drain screw when moisture or sedi- 
ment is no longer seen passing into the container. 
5. Disconnect the drain hose. 

Coolant Level Inspection 

WARNING 
Inspect the cooling system when the 
engine and coolant are cold. Severe 

injury could occur if the system is 
checked while it is hot. Ifthe radiator 
cap must be removed while the cool- 
ant is still warm, cover the cap with a 
towel and open it slowly. Do not re- 
move the cap until all pressure is re- 
lieved. Also, when the engine is hot, 
the cooling fan can operate even 
though the key is in the offposition. 
Do not touch or use tools near the fan 
until the engine has cooled. 

Refer to Table 2 for the recommended coolant 
and mixing ratio. 
1. Support the bike so it is vertical and level. 
2. At the reserve tank cover, check the coolant level 
at the gauge. The level should be between the low 
and full marks on the cover (Figure 41). If the level 
is too low, do the following: 

a. Remove the two screws securing the reserve 
tank cover. 

b. Remove the cap from the reserve tank (Pig- 
ure 42) and fill it to the full mark, indicated 
by the emboss on the reserve tank. Do not al- 
low the tank level to fall below the low mark, 
also indicated by an emboss on the tank. 

c. Check for leakage at the hoses and reserve 
tank. 

d. Install the reserve tank cover. 
e. If the reserve tank is empty, check the level in 

the radiator. The coolant level should be to the 
bottom of the filler neck on the radiator (Fig- 
ure 43). 

f. If the coolant level is below the filler neck, 
add coolant mixture to raise the level. 

g. Install the radiator cap. 
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h. Start the engine and inspect for leaks. If there 
is leakage at the drain hole at the bottom of 
the water pump (A, Figure 44), this indicates 
that leakage is occurring at the mechanical 
seal in the water pump. Repair the water 
pump as described in Chapter Ten. If engine 
oil is leaking from the hole, the oil seal in the 
right crankcase cover is leaking. Replace the 
seal as described in Chapter Six. 

CA UTION 
Ifthe coolant level continues to drop, 
pressure test the cooling system. Se- 
vere engine damage can occur if the 
engine is allowed to overheat. 

Cooling System Inspection 

Annually check the condition of the cooling sys- 
tem, or whenever it is suspected that overheating is 
occurring. The radiator cap and cooling system are 
checked individually with a cooling system tester. 
This tester applies the required pressure to the cool- 
ing system and cap. A pressure gauge attached to 
the tester is observed and leakage can be detected. A 
Kawasaki dealership can perform this inspection, or 
a tester can be purchased at an automotive parts 
supplier. Test the radiator cap and cooling system as 
follows: 

WARNING 
Test the cooling system when the en- 
gine and coolant are cold. Severe in- 
jury could occur i f  the system is 
checked while it is hot. 

1. Support the bike so it is vertical and level. 
2. Remove the radiator cap and check the follow- 
ing: 

COOLING SYSTEM 
TESTER 

a. Rubber seals. Check for cracks, compression 
and pliability. Replace the cap if damage is 
evident. 

b. Relief valve. Check for damage. Replace the 
cap if damage is evident. 

3. Determine the cap relief pressure. Wet the seal 
on the radiator cap, then attach the cap to the tester 
(Figure 45). Apply pressure to the cap. Relief pres- 
sure for the cap is 93-123 Wa (13.5-17.8 psi). Ob- 
serve the pressure gauge and do the following: 

a. If the gauge holds pressure up to the relief 
pressure range, the cap is good. 

b. If the gauge does not hold pressure, or the re- 
lief pressure is too high or low, replace the 
cap. 

4. Check that the radiator is filled to the bottom of 
the filler neck (Figure 43). Attach the tester to the 
radiator, then pump the tester to 137 kPa (20 psi). 

CA UTION 
Do not exceed I37 kPa (20 psi). Ex- 
cessivepressure can damage the cool- 
ing system components. 

Observe the pressure gauge and do the following: 

a. If the gauge holds the required pressure, the 
cooling system is in good condition. 

b. If the gauge does not hold the required pres- 
sure, check for leakage at the radiator and all 
fittings. If the pressure lowers and then stabi- 
lizes, check for swollen radiator hoses. Re- 
place or repair the cooling system 
components so it maintains the test pressure. 
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Coolant Draining and Replacement 

WARNING 
Replace the coolant in the cooling 
system when the engine and coolant 
are cold. Severe injury can occur if 
the system is drained while it is hot. 

CA UTION 
Do not allow coolant to contact 
painted surfaces. If contact does oc- 
cul; immediately wash the surface 
with water. 

1. Remove the skid plate (Chapter Fifteen). 
2. Support the bike so it is vertical and level. 
3. Remove the fuel tank and radiator covers (Chap- 
ter Fifteen). 
4. Place a drain pan under the right side of the en- 
gine, below the water pump. Remove the drain plug 
from the bottom of the water pump (B, Figure 44). 
5. As coolant begins to drain from the engine, 
slowly loosen and remove the radiator cap so the 
flow from the engine increases. Be ready to reposi- 
tion the drain pan, if necessary. 
6. Remove the reserve tank cover, then remove the 
bolts from the comers of the reserve tank (Figure 
46). When the tank can be inverted, drain the tank 
and remove the upper and lower hoses. 
7. Flush the cooling system and reserve tank with 
clean water. Check that all water drains from the 
system. 
8. Inspect the condition of: 

a. Radiator hoses. Check for leaks, cracks and 
loose clamps. 

b. Radiator core. Check for leaks, debris and 
tightness of mounting bolts. 

c. Radiator fan. Check for damaged wiring and 
tight connections. 

9. Install a new seal washer on the coolant drain 
plug, then install and tighten the drain plug to 10 
N*m (88 in.-lb.). 
10. Connect the hoses to the reserve tank and in- 
stall the tank. 
11. Refill the radiator with a coolant mixture as 
specified in Table 2. 

a. Tip the bike from side to side to allow the 
coolant to flow through the engine, and to 
purge air from the water jackets. 

b. Refill the radiator as the coolant level goes 
down. 

c. When the coolant level no longer goes down, 
fill the radiator to the bottom of the filler neck 
(Figure 43). Install the radiator cap. 

d. Fill the reserve tank to the full mark. 
12. Install the fuel tank. 
13. Start the engine and allow the coolant to circu- 
late for about 30 seconds. Shut off the engine and do 
the following: 

WARNING 
Cover the cap with shop cloths and 
open it slowly. Do not remove the cap 
until all pressure is relieved. 

a. Remove the radiator cap and check the level. 
If necessary, add coolant to bring the level to 
the bottom of the filler neck. Install the radia- 
tor cap. 

b. Check the level in the reserve tank. If neces- 
sary, remove the cap from the reserve tank 
and fill it to the full mark. 

14. Rinse and dry the frame and engine where cool- 
ant was splashed. 
15. Start the engine and allow it to reach operating 
temperature. 
16. Check for leakage at the drain plug, hoses and 
reserve tank. 
17. Install the reserve tank cover and removed 
body work. 
18. Dispose the old coolant in an environmen- 
tally-safe manner. 

Drive Chain and Sprockets 
Inspection 

A worn drive chain and sprockets is both unreli- 
able and potentially dangerous. Inspect the chain 
and rear sprocket for wear and replace if necessary. 
If there is wear, replace both sprockets and the 
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chain. Mixing old and new parts will prematurely 
wear the new parts. 

Determine if the chain should be measured for 
wear by pulling one chain link away from the 
sprocket. 

Generally, if more than half the height of the 
sprocket tooth is visible (Figure 47), accurately 
measure the chain for wear. Refer to the following 
procedure to measure chain wear and inspect the 
rear sprocket. 

1A. If the chain is not removed from the sprockets, 
loosen the axle nut and turn the chain adjusters 
equally to take all play out of the chain along its top 
run. 

1B. If the chain is removed from the sprockets, lay 
the chain on a flat surface and pull the ends of the 
chain to remove the slack. 

2. Measure the length of any 20-link (2 1 pin) span 
(Figure 48). Measure center-to-center from the 
pins. 

a. The service limit for the chain is 323 mm 
(12.7 in.). If the measured distance meets or 
exceeds the service limit, replace the chain. 

b. If the chain is within the service limit, inspect 
the inside surfaces of the link plates. The 
plates should be shiny at both ends of the 
chain roller. If one side of the chain is worn, 
the chain has been running out of alignment. 
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This also causes premature wear of the rollers 
and pins. Replace the chain if there is abnor- 
mal wear. 

3. Inspect the teeth on the front and rear sprockets. 
Compare the sprockets to Figure 49. A new 
sprocket will have symmetrical and uniform teeth. 
A used sprocket will wear on the back side of each 
tooth (Figure 50). The sprocket shown has some 
usable life, but should be replaced if other damage 

is evident, or if a new chain is being installed. If ei- 
ther sprocket is worn out, replace both sprockets. 

Drive Chain Adjustment 

The drive chain must have adequate play so it can 
adjust to the actions of the swing arm when the bike 
is in use. Too little play can cause the chain to be- 
come excessively tight and cause unnecessary wear 
to the driveline components. Too much play can 
cause excessive looseness and possibly cause the 
chain to derail. 
1. Support the motorcycle so the rear wheel is off 
the ground. 
2. Rotate the rear wheel and determine when the 
chain is tightest along its bottom length (least 
amount of play). 
3. Make a small mark on the swing arm, indicating 
the midpoint between the sprockets. 
4. Measure the play in the bottom length of chain 
(Figure 51) as follows: 

a. Place a tape measure so it is stable and verti- 
cal, below the swing arm midpoint. 

b. Press the chain down and note where a chain 
link-pin aligns with the tape measure. Note 
the measurement. 
Push the chain up and note where the same 
link pin aligns with the tape measure. Note 
the measurement. 
The difference between the two measure- 
ments is the chain play. 
Refer to Table 4 for the required amount of 
play. 
necessary, adjust the chain play as follows: 
Remove the cotter pin from the axle nut, then 
loosen the nut (A, Figure 52). 
Loosen the chain adjuster locknuts (B, Fig- 
ure 52) on both sides of the wheel. 
Equally turn the chain adjuster nuts (C, Fig- 
ure 52) until the chain play is correct. Use the 
adjustment marks (D, Figure 52) on the 
swing arm to equally adjust the chain. If in- 
creasing chain play, push the wheel forward 
to take the play out of the adjusters. 

NOTE 
vfreeplay cannot he adjusted within 
the limits o f  the adjusters, the chain is 
excessively worn and should be re- 
placed. 
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d. When free play is correct, check that the 
wheel is aligned (A, Figure 53). If the chain 
curves in or out (I3 and C, Figure 53) readjust 
the chain so the wheel is aligned with the rest 
of the motorcycle. 

e. Tighten the axle nut to lock the setting. 
Torque the nut to 93 N-m (69 ft.-lb.). 

f. Recheck the chain play. Adjust, if necessary. 
g. Tighten the adjuster locknuts. 
h. Install a new cotter pin. 

Drive Chain Slider, Guard and Guide 
Inspection 

Inspect the following parts for wear or damage. 
The parts support or protect the drive chain. 
1. Chain slider (Figure 54). 

a. Inspect the upper and lower surface of the 
slider for wear or damage. The chain will con- 
tact the swing arm, possibly causing damage, 
if the slider is worn or missing. 

b. Check the mounting screws for tightness. 
2. Chain guard (A, Figure 55). 

a. Inspect the chain guard for proper clearance 
and damage. 

b. Check the mounting bolts for tightness. 
3. Chain guide (B, Figure 55). 

a. Inspect the sliding surface of the guide for 
wear or damage. A torn or broken guide can 
snag the chain, causing noise and possible 
damage. 

b. Check the mounting bolts for tightness. 

Throttle Cable Adjustment 

The throttle uses two cables. One cable pulls the 
throttle open during acceleration, while the other 
pulls the throttle closed during deceleration. In op- 
eration, the cables always move in opposite direc- 
tions to one another. Before adjusting the throttle 
cables, check that they are in good condition. To 
achieve accurate cable adjustment, the cables must 
not bind or drag. Engine idle speed should also be 
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correct before adjusting the cables. If necessary, re- 
fer to Chapter Eight for throttle cable replacement 

I procedures. 
1. Measure the amount of free play at the throttle 
grip (Figure 56). Correct free play is 2-3 rnm 
(0.08-0.16 in.). If hee play is incorrect, adjust the 
cable as described in the following steps. 

2. At the handlebar, pull back the rubber boots 
from the throttle cable adjusters. 

3. Loosen the locknuts (A, Figure 57), then turn 
the cable adjusters (B) completely in. 

4. Turn the bottom adjuster (decelerator cable) out 
only far enough to eliminate play when the throttle 
is closed. At the carburetor, the decelerator cable is 
at the right (A, Figure 58). Feel the cable for tight- 
ness. Do not make the cable excessively tight. 
5. Turn the top adjuster (accelerator cable) out until 
free play is 2-3 mm (0.08-0.16 in.) at the throttle 
grip. At the carburetor, the accelerator cable is at the 
left (B Figure 58). Feel the cable for play when the 
carburetor is closed. 
6. Operate the throttle and watch the action of the 
cables and throttle valve at the carburetor. The 
throttle valve should fully open and close. 
7. If correct play cannot be achieved at the handle- 
bar adjusters, adjust the cables at the carburetor as 
follows: 

a. Loosen the locknuts (Figure 59) and reposi- 
tion the cables so the threads are approxi- 
mately centered in the holders. 

b. Tighten the locknuts. 
c. Repeat the cable adjustment procedure. 

8. When adjustment is correct, tighten the locknuts 
at the handlebar. 
9. Install the rubber boots over the handlebar ad- 
justers. 
10. At engine startup, turn the handlebar from side 
to side as the engine idles. If engine speed varies, 
check for proper cable adjustment and cable rout- 
ing. 

Clutch Cable Adjustment 

The clutch cable must be properly adjusted to en- 
sure smooth shifting, full clutch engagement and 
minimal wear on the clutch plates. 
1. Remove the left guard. Carefully flex the guard 
to remove it from the clutch lever assembly. 
2. Measure the amount of free play at the lever 
pivot (Figure 60). The gap width should be 2-3 mm 
(0.08-0.12 in.). If free play is incorrect, adjust the 
cable as described in the following steps. 
3. Loosen the locknut (A, Figure 60) and turn the 
cable adjuster (B) to increaseldecrease play in the 
cable and lever. 
4. If correct play cannot be achieved at the handle- 
bar adjuster, adjust the cable at the release lever, lo- 
cated on the right crankcase cover. Adjust as 
follows: 
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a. Loosen the locknuts (Figure 61) and reposi- 
tion the cable so the threads are approxi- 
mately centered in the holder. 

b. Tighten the locknuts. 
c. Repeat the cable adjustment procedure. 

5. When adjustment is correct, tighten the locknut 
at the handlebar. 
6. Install the left guard. 
7. At engine startup, check that the transmission 
properly engages and disengages from the clutch. 

Choke Cable Adjustment 

The choke cable must be properly adjusted to en- cally adjusted. If the brake drags, or brake lever 

sure that it fully opens and closes. play is unacceptable, inspect for worn or damaged 

1. Move the choke lever fully to the left (start posi- parts in the master cylinder and brake caliper. 

tion), then move it fully to the right (run position) 
and check that the cable moves freely. If the cable Rear Brake pedal Adjustment 
binds, inspect the cable and where it is attached to 
the carburetor. 
2. With the choke leverfully to the right, grasp the 
cable housing and pull it away from where it enters 
the adjuster (A, Figure 62). The amount of cable 
housing movement is the cable play. The movement 
should be 2-3 mm (0.08-0.12 in.). If free play is in- 
correct, adjust the cable as follows: 

a. Loosen the locknut (B, Figure 62) and turn 
the cable adjuster to increaseldecrease play in 
the housing. 

b. When adjustment is correct, tighten the 
locknut. 

Front Brake Lever Adjustment 

Brake pedal position and free play will be correct 
if the master cylinder is in good condition, properly 
installed and adjusted. Also, the pedal must be in- 
stalled in the correct position on the pedal shaft. In- 
spect and adjust the pedal and linkage as follows: 

1. Check that the pedal is at, or near level with the 
footpeg (Figure 63). If the pedal is not near level, 
inspect the pedal assembly for: 

a. Alignment of the marks on the pedal and 
pivot shaft (Figure 64). If the marks are not 
aligned, remove, inspect and install the pedal 
assembly (Chapter Fourteen). 

b. A broken or missing pedal shaft spring. 

c. A bent brake pedal. 
There is no routine adjustment required for the 2. Check that the pushrod threads protrude 3-3.5 

front brake lever. If the master cylinder is in good mm (0.12-0.14 in.) below the nut in the clevis (Fig- 
condition and properly bled, the lever is automati- ure 65). If necessary, adjust the clevis as follows: 
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a. Loosen the locknut (A, Figure 65) and turn 
the adjuster (B) to increaseldecrease the 
length of the pushrod. 

b. Tighten the locknut. 
3. Check the brake pedal adjustment from the rid- 
ing position. If brake action continues to be incor- 
rect, bleed the brake. 
4. With the rear wheel off the ground, turn the 
wheel and operate the pedal to ensure the brake can 
be fully engaged and disengaged. If the brake drags, 
or if brake pedal height and free play cannot be 
achieved using the specified adjustments, inspect 
for worn or damaged parts in the master cylinder 
and caliper. 
5. Check brake light operation. If necessary, adjust 
the switch as described in this section. 

Rear Brake Light Switch Adjustment 

The rear brake light should turn on when the 
brake pedal is depressed 15 mm (0.6 in.). When 
checking operation of the light, the ignition switch 
must be in the on position. Adjust the brake light 
switch position by turning the nut on the switch 
(Figure 66) as follows: 
1. If the light comes on too late (too much pedal 
travel), turn the switch adjustment nut and raise the 
switch position. 
2. If the light comes on too early (too little pedal 
travel), turn the switch adjustment nut and lower the 
switch position. 

NOTE 
Ifthe light does not come on after ad- 
justment, check the bulb condition. I f  
necessa y, disconnect the switch 
wires and use an ohmmeter to check 
for continuity. The switch is in the on 
position when the switch plunger is 
extended. 

Brake Fluid Level Inspection 

1. Support the motorcycle so the brake fluid reser- 
voir being checked (front or back) is level. 
2. Inspect the front reservoir as follows: 

a. The fluid level should be between the lower 
level mark and the top of the sight glass (Fig- 
ure 67). 

b. If the fluid level is below the low mark, re- 
move the cover and diaphragm, then add 
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DOT 4 brake fluid. Replace the diaphragm 
and cap. 

c. Check for master cylinder leaks and worn 
brake pads. 

3. Inspect the rear reservoir (Figure 68) as follows: 
a. The fluid level should be between the upper 

and lower level marks, embossed on the res- 
ervoir. 

b. If the fluid level is below the low mark, re- 
move the guard assembly to access the reser- 
voir (Figure 69). 

c. Remove the cap, diaphragm plate and dia- 
phragm, then add DOT 4 brake fluid. 

d. Replace the diaphragm, diaphragm plate and 
cap, then screw the guard assembly into 
place. 

e. Check for master cylinder leaks and worn 
brake pads. 

NOTE 
If the brake fluid is not clear to 
slightly yellow, the fluid is contami- 
nated and should be replaced. Drain 
and bleed the brake system (Chapter 
Fourteen). 

Brake Pad and Disc Inspection 

Check the brake discs and pads regularly to en- 
sure they are in good condition. During severe rid- 
ing conditions, the scoring of a disc can occur 
rapidly if the brake pads are damaged or have debris 
lodged in the pad material. If damage is evident for 
any of the following inspections, refer to Chapter 
Fourteen for brake pad replacement, disc specifica- 
tions and service limits. 
1. Support the motorcycle so the wheels are off the 
ground. 
2. Visually inspect the front and rear discs for the 
following: 

a. Scoring. The disc should be smooth in the 
friction area. 

b. Runout. Spin the wheel and visually check for 
lateral movement of the disc. Runout should 
not be evident. 

c. Disc thickness. If the disc shows wear in the 
friction area, measure the thickness of both 
discs. 

3. Inspect the brake pads. The pads are visible by 
looking into the caliper, on both sides of the disc. If 
the front or rear pad material (Figure 70) is less than 

1 mm (0.04 in.) thick, replace the pad set for that 
wheel. Some pad sets have a wear indicator, which 
can be a groove or step at the edge of the pad. 

Steering Head Bearing Inspection 

The steering head is fitted with tapered roller 
bearings and should be inspected whenever the 
steering feels loose or uncontrollable. The bearings 
must be greased and torqued in order to prevent 
wear and to maintain proper handling characteris- 
tics. 

1. Support the bike so the front wheel is off the 
ground. 

2. Inspect the steering head as follows: 

a. Turn the handlebar in both directions and feel 
for roughness or binding. 

b. Grasp the fork legs near the axle and check 
for front-to-back play. 

3. If there is roughness, binding or play in the steer- 
ing head, refer to Steering Play Check and Adjust- 
ment in Chapter Twelve to adjust the steering head. 
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2. Have an assistant steady the motorcycle, then 
grasp the ends of the swing arm and leverage it from 
side to side. There should be no detectable play. If 
play is evident, refer to Chapter Thirteen for servic- 
ing the swing arm. 

Rear Suspension Adjustment 

The rear shock absorber is adjustable to meet the 
requirements of the riding conditions. Refer to Rear 
Suspension Adjustment in Chapter Thirteen to ad- 
just the shock absorber. 

Fork Air Release Valves 

The fork is designed to operate with a cushion of 
air at the top of the fork leg. When riding, the air 
warms and expands, increasing the pressure in the 
chamber. This increase in pressure will stiffen the 
action of the fork. Kawasaki recommends not add- 
ing pressure to the fork before riding. Adding pres- 
sure will increase the possibility of oil leakage at the 
fork seals. The pressure in the fork legs should be 
released on a regular basis. When regularly riding in 
extremely rough terrain, release the pressure at least 
once a day. Release the pressure as follows: 

1. Remove the cap from each air release valve 
(Figure 71). 

2. Depress the valve core and release the pressure. 

3. Tighten the caps onto the valves. 

Tire Pressure 

Swing Arm Bearing Inspection 

A general lateral inspection of the swing arm 
bearings can be made in the following procedure. 
To perform a more thorough inspection, refer to 
Swing Arm Bearing Inspection in Chapter Thirteen. 
The procedure inspects for lateral and vertical wear 
in the swing arm bearings and pivots. 

1. Support the motorcycle so the rear wheel is off 
the ground. 

The tires must be inflated to meet the demands of 
the riding conditions. The standard air pressure rec- 
ommendation is listed in Table 4. Slight over- or 
under-inflation is permissible if the riding condi- 
tions justify the change. However, do not exceed the 
inflation range embossed on the tire sidewall. Since 
inner tubes are used in the tires, too low of air pres- 
sure for the riding conditions can cause the tire to 
slip on the rim. This can bend the valve stem, as 
shown in Figure 72. Running with the valve stem 
bent can sever the valve stem and deflate the tire. 
Correct the condition by adjusting the tire and inner 
tube positions as described in this section. 
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Tube Alignment 

When the tube valve stem is bent, as shown in 
Figure 72, the tube must be realigned to prevent 
valve stem damage. Abent valve stem can sever and 
deflate the tire. Align the tube as follows: 
1. Wash the tire and rim. 
2. Remove the valve stem core and deflate the tire. 
3. With an assistant steadying the motorcycle, 
break the tire-to-rim seal completely around both 
sides of the tire. 
4. Support the bike so the wheel is off the ground. 
5. Check that the valve stem is loose. 
6. Lubricate both tire beads by spraying with soapy 
water. 
7. Have the assistant apply the brake for the wheel 
being aligned. 
8. Grasp the tire, then turn it and the tube until the 
valve stem is straight. 
9. When the tube is correctly positioned, install the 
valve stem and inflate the tire. If necessary, reapply 
the soap solution to the beads to help seat the tire on 
the rim. Check that the beads uniformly seat around 
the rim. 

WARNING 
Do not over inflate the tire to seat the 
beads. lfthe beads do not seat, deflate 
the tire and relubricate the beads. 

Spoke Tension 

Spoke tension should be checked regularly and 
whenever the wheel has been respoked. During the 
break-in period, check spoke tension often. Refer to 
Rim and Spoke Service in Chapter Eleven for in- 
specting and properly tightening the spokes. 

ENGINE TUNE-UP 

Refer to Carburetor Systems in Chapter Eight for 
information concerning the function of the carbure- 
tor jets and jet needle. 

Valve Clearance 

The engine is designed with two intake valves 
and two exhaust valves. Valves must be adjusted 
correctly so they will completely open and close 
during the combustion cycle. Valves that are out of 
adjustment can cause poor performance and engine 
damage. Valve clearance is adjusted by placing the 
correct size of shim (available from Kawasaki deal- 
erships) on top of each valve lifter, which rests un- 
der the camshaft (A, Figure 73). Whenever the 
valve clearance is incorrect, the camshafts must be 
removed and correctly sized shims inserted to bring 
the clearance within specification. 

Typically, when valve clearance is near the small- 
est acceptable clearance, the clearance is increased, 
even though the valve is technically within specifi- 
cation. Valves more often lose clearance than gain 
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1. Support the bike so it is stable and secure. 
2. Remove the cylinder head cover as described in 
Chapter Four. 
3. Remove the timing plug (A, Figure 74) and the 
rotor nut plug (B). 
4. Set the engine at TDC as follows: 

a. Fit a socket onto the rotor nut (Figure 75) and 
turn the crankshaft counterclockwise until the 
T mark on the rotor is aligned with the index 
mark in the timing hole (Figure 76). 

b. Verify the engine is at TDC by checking the 
camshaft lobes. If properly set, all cam lobes 
will be facing away from the center of the en- 
gine (B, Figure 73). If the lobes point toward 
the center of the engine, rotate the crankshaft 
one full turn and realign the TDC (bolt) T 
mark. 

5. For each valve, use a flat feeler gauge to deter- 
mine the clearance between the valve shim and cam 
lobe (Figure 77). Clearance is correct if slight resis- 
tance is felt when the gauge is inserted and with- 
drawn. Record the measurement and valve location. 
This information will be necessary to determine the 
correct size shim to install, if out of specification. 
6. If adjustment is required, refer to Chapter Four 
for camshaft removal. 
7. Remove the shim from the valve lifter(s) (Fig- 
ure 78) that needs adjustment as follows: 

a. Rotate the valve lifter so the notch in the edge 
of the lifter is accessible. 

b. Wedge a small-tipped tool between the shim 
and lifter, then tilt the tool back to break the 
oil adhesion between the parts. 

c. Remove the shim and note its location in the 
cylinder head. 

8. Determine the size of the shim to install on the 
valve lifter as follows: 

clearance between inspections, and therefore are 
adjusted toward the larger clearance specification. 
A small, marginally acceptable clearance may be 
out of specification by the next inspection interval. 
However, do not increase clearance beyond the 
largest specification. 

Check the valve clearance when the engine tem- 
perature is below 35" C (95" F). Read the entire pro- 
cedure and understand the skill and equipment 
required. Refer to Table 3 for valve clearance speci- 
fications and checkladjust the valve clearances as 
follows: 

NOTE 
Kawasaki shims are available in in- 
crements of 0.05 rnrn (0.002 in.). Shim 
thickness ranges from 2.0 mm (a No. 
200 shim) to 3.2 mm (a No. 320 shim). 
The number on the shim surface is the 
original thickness of the shim. For ex- 
ample, ifthe removed shim is marked 
255 (Figure 79), the shim is 2.55 rnrn 
thick. The next larger shim size is 2.60 
mm thick and the next smaller size is 
2.50 mm thick. The replacement shim 
should make clearance fall within the 
valve clearance range. If possible, 
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when removing and installing shims, 
measure the shims with a caliper to 
ensure their actual thickness. 

a. Refer to Table 3 for the intake and exhaust 
valve clearances. 

b. Find the difference between the specified 
clearance and the existing clearance. This dif- 
ference is the amount that must be added 
(loose valve) or subtracted (tight valve) from 
the value of the shim removed in Step 7. 

c. For example: If the existing clearance for an 
exhaust valve is 0.14 mm, and the specified 
clearance is 0.15-0.25 mm, the difference is 
0.01-0.1 1 mrn. In this example, the replace- 
ment shim should be this much smaller than 
the removed shim. If the removed shim is 
2.55 mm thick (a No. 255 shim), the replace- 
ment shim should be 2.45 mm thick (a No. 
245 shim). This would increase clearance by 
0.10 mm and make clearance 0.24 rnrn, which 
is within the specification. 

9. Lubricate the replacement shim with engine oil, 
then install the shim onto the valve lifter. Place the 
shim number down so it does not get worn away by 
the camshaft lobe. 
10. Repeat the procedure for the remaining valves 
that are out of specification. 
11. Install the camshaft(s) as described in Chapter 
Four. 
12. Check valve clearance. If clearance is not cor- 
rect, remove the camshaft(s) and adjust the valves 
that are out of specification. 
13. Install the cylinder head cover as described in 
Chapter Four. 
14. Install the timing plug (A, Figure 74) and the 
rotor nut plug (B). 

Carburetor Idle Speed and Mixture 
Adjustment 

The carburetor must be adjusted so the idle speed 
keeps the engine running, but is also low enough to 
provide compression braking. Additionally, the pi- 
lot mixture screw must be adjusted so throttle re- 
sponse is good from an idle to about 114 throttle. 

Use the following procedure to adjust the idle 
speed and pilot mixture screw for the standard jets. 
The jet needle is not adjustable for the CVK4O car- 
buretor. 
1. Check the throttle cables for proper adjustment. 

2. Check the air filter for cleanliness. 

3. Set the pilot mixture screw (A, Figure 80) as fol- 
lows: 

NOTE 
Unless already removed, the pilot 
mixture screw will be blocked by a 
plug. To remove the plug, it is neces- 
s a y  to remove the carburetor from 
the engine and drill a hole in the plug 
so it can be pried out. Follow the steps 
in the carburetor disassembly proce- 
dure in Chapter Eight. Also, i f  the 
mixture screw is accessible, there is 
minimal clearance between the pilot 
screw bore and startel: Unless special 
tools are available, a small, angled 
screwdriver with a straight blade will 
have to be fabricated. Kawasaki does 
not offer a tool for making this adjust- 
ment. 

a. Lightly seat the screw, then turn it out 1 3/8 
turns. This is a starting point for adjustment. 

b. Start the engine and allow it to warm up. 

c. Set the engine idle speed to 1200-1400 rpm. 
Set the idle speed by turning the throttle stop 
screw (B, Figure 80). Raise and lower the en- 
gine speed a few times to ensure that it returns 
to the set idle speed. 

d. Mark the position of the pilot air screw or 
tool. From its initial setting, turn the pilot air 
screw in and out in small increments to find 
the points where the engine speed begins to 
decrease. Set the pilot screw between the iwo 
points. 

e. Reset the idle speed to bring it within its re- 
quired setting. 
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4. Test ride the bike and check throttle response. If 
throttle response is poor from an idle, adjust the pi- 
lot mixture screw out (richer) or in (leaner) by 118 
turn increments until the engine accelerates 
smoothly. 

5. If necessary, adjust the throttle cables for proper 
play. 

Engine Timing Check 

The ignition timing is electronically controlled by 
the CDI unit. No adjustment is possible to the tim- 
ing. The timing is checked to verify the CDI unit is 
functioning properly. If ignition timing needs to be 
verified, perform the check as described in Ignition 
Timing in Chapter Nine. 

Compression Check 

A cylinder compression check can help verify the 
condition of the piston, rings and cylinder head as- 
sembly without disassembling the engine. By keep- 
ing a record of the compression reading at each 
tune-up, readings can be compared to determine if 
normal wear is occurring. 

This engine typically has 530-855 kPa (77-124 
psi) of compression when broken in properly. Since 
the compression release opens the right exhaust 
valve slightly during engine cranking, compression 
can vary. It is recommended that the owner perform 
regular compression checks and record the read- 
ings. If a current reading is extremely different from 
a previous reading, troubleshooting can begin to 
correct the problem. The condition of the compres- 
sion release should be inspected first. Operating the 

engine when compression readings are abnormal 
can lead to severe engine damage. 
1. Warm the engine to operating temperature. 
2. Remove the spark plug. Insert the spark plug into 
the cap, then ground the plug to the cylinder. 

CA UTION 
The spark plug must be grounded in 
order to prevent possible damage to 
the CDI unit. 

3. Thread a compression gauge into the spark plug 
hole. The gauge must be fitted airtight in the hole 
for an accurate reading. 

a. The compression gauge requires a 12 mm 
spark plug fitting to thread into the cylinder 
head. This size fitting is not commonly in- 
cluded in compression gauge sets. 

b. Optionally, use a compression gauge with a 
tapered rubber fitting that can be seated and 
held in the hole. 

4. Hold or secure the throttle fully open. 
5. Operate the starter and turn the engine over until 
the highest gauge reading is achieved. 
6. Record the reading. Compare the reading with 
previous readings, if available. Under normal oper- 
ating conditions, compression will slowly lower 
from the original specification, due to wear of the 
piston rings and/or valve seats. 

a. If the reading is higher than normal, this can 
be caused by a broken or jammed compres- 
sion release spring. If the spring cannot re- 
tract the compression release weights, no 
compression will be released when the engine 
is cranking. Commonly, carbon buildup in the 
combustion chamber is another cause of high 
compression. This can cause high combus- 
tion chamber temperatures and potential en- 
gine damage. 

b. If the reading is lower than normal, this can be 
caused by worn piston rings, worn valves, a 
damaged piston, leaking head gasket, or a 
combination of these parts. The compression 
release is less likely to be the problem in this 
case, since the release weights are probably 
not spinning fast enough to stop the release of 
compression. This would occur when the en- 
gine fired and camshaft speed increased. 

c. To help pinpoint the source of leakage, pour 
15 cc (112 oz.) of four-stroke engine oil 
through the spark plug hole and into the cylin- 
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der. Turn the engine over to distribute and 
clear excess oil. Recheck compression. If 
compression increases, the piston rings are 
worn or damaged. If compression is the same, 
the piston, head gasket, valves or compres- 
sion release are worn or damaged. 

SPARK PLUGS 

Spark Plug Removal 

Careful removal of the spark plug is important in 
preventing grit from entering the combustion cham- 
ber. It is also important to know how to remove a 
plug that is seized, or is resistant to removal. 
Forcing a seized plug can damage the threads in the 
cylinder head. 
1. Remove the fuel tank (Chapter Fifteen). 
2. Grasp the spark plug cap (Figure 81) and twist it 
loose from the spark plug. There may be slight suc- 
tion and resistance while removing the cap. 
3. Clean dirt from the plug well (Figure 82), pref- 
erably with compressed air. 
4. Fit a spark plug wrench onto the spark plug, then 
remove it by turning the wrench counterclockwise. 
If the plug is seized or drags excessively during re- 
moval, stop and try the following techniques: 

a. Apply a penetrating lubricant such as Liquid 
Wrench or WD-40 and allow it to stand for 15 
minutes. 

b. If the plug is completely seized, apply moder- 
ate pressure in both directions with the 
wrench. Only attempt to break the seal so lu- 
bricant can penetrate under the spark plug and 
into the threads. If this does not work, and the 
motorcycle is still operable, install the spark 
plug cap and fuel tank, then start the engine. 
Allow it to completely warm up. The heat of 
the engine may be enough to expand the parts 
and allow the plug to be removed. 

c. When a spark plug has been loosened, but 
drags excessively during its removal, apply 
penetrating lubricant around the spark plug 
threads. Turn the plug in (clockwise) to help 
distribute the lubricant onto the threads. 
Slowly remove the plug, working it in and out 
of the cylinder head as lubricant is added. 

d. Inspect the threads in the cylinder head for 
damage. Clean and true the threads with a 
spark plug thread-chaser. 

5. Inspect the removed plug to determine if the en- 
gine is operating properly. 
6. A spark plug that is in good condition and will be 
reused after inspection should be cleaned with elec- 
trical contact cleaner and a shop cloth. Do not use 
abrasives or wire brushes to clean the plugs. 

Spark Plug Gap and Installation 

Proper adjustment of the electrode gap is impor- 
tant for reliable and consistent spark. Also, the 
proper preparation of the spark plug threads will en- 
sure that the plug can be removed easily in the fu- 
ture, without damage to the cylinder head threads. 
I. Refer to Table 3 for the required spark plug gap. 
2. Insert a wire feeler gauge (the size of the re- 
quired gap) between the center electrode and the 
ground electrode. 
3. Pull the gauge through the gap. If there is slight 
drag, the setting is correct. If the gap is too large or 
small, adjust the gap by bending the ground elec- 
trode (Figure 83) to achieve the required gap. Use 
an adjusting tool (Figure 84) to bend the electrode. 
Do not pry the electrode with a screwdriver or other 
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tool. Damage to the center electrode and insulator is 
possible. 

4. Inspect the spark plug to ensure it is fitted with a 
crush washer. 

5 .  Wipe a small amount of antiseize compound 
onto the spark plug threads. Do not allow the com- 
pound to get on the electrodes. 

6. Finger-tighten the spark plug into the cylinder 
head. This will ensure the plug is not cross-thread- 
ing . 

7. Torque the spark plug to 14 N*m (10 ft.-lb.). If a 
torque wrench is not available, turn a new spark 
plug 114-112 turn from the seated position; a used 
spark plug 118-114 turn from the seated position. 

8. To help prevent water from migrating under the 
cap, wipe a small amount of dielectric grease 
around the interior of the cap. Press and twist the 
cap onto the spark plug. 

Spark Plug Selection 

Refer to Table 3 for the recommended standard 
or resistor-type spark plug and gap. 

CA UTION 
The following paragraphs provide 
general information and operation 
fundamentals that apply to all spark 
plugs. Howevel; before changing to a 
plug other than what is recommended 
by Kawasaki, check with the spark 
plug manufacturer for speci$c part 
numbers and equivalents that apply to 
this motorcycle. Poorperformance or 
engine damage can occur by install- 
ing a sparkplug that is not compatible 
with this engine. 

Heat range 

Spark plugs are available in several heat ranges to 
accommodate the load and performance demands 
put on the engine. The standard spark plug recom- 
mended by manufacturers is usually a medium 
heat-range plug that operates well over a wide range 
of engine speeds. As long as engine speeds vary, 
these plugs will stay relatively clean and perform 
well. 

If the engine is run in hot climates, at high speed 
or under heavy loads for prolonged periods, a spark 
plug with a colder heat range is recommended. A 
colder plug quickly transfers heat away from its fir- 
ing tip and to the cylinder head (Figure 85). This is 
accomplished by a short path up the ceramic insula- 
tor and into the body of the spark plug. By transfer- 
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SPARK PLUG CONDITIONS 

Normal Carbon-fouled 

Gap-bridged Overheated Sustained preignition 

ring heat quickly, the plug remains cool enough to 
avoid overheating and preignition problems. If the 
engine is run slowly for prolonged periods, this type 
of plug may foul and cause poor performance. 

If the engine is run in cold climates or at slow 
speed for prolonged periods, a spark plug with a 
hotter heat range is recommended. A hotter plug 
slowly transfers heat away Erom its firing tip and to 
the cylinder head. This is accomplished by a long 
path up the ceramic insulator and into the body of 
the spark plug (Figure 85). By transferring heat 
slowly, the plug remains hot enough to avoid foul- 
ing and buildup. If the engine is run in hot climates 
or fast for prolonged periods, this type of plug may 
overheat, cause preignition problems and possibly 
melt the electrode. Damage to the piston and cylin- 
der assembly is possible. 

If choosing to change a spark plug to a different 
heat range, go one step hotter or colder from the rec- 
ommended plug. Do not try to correct poor carbure- 
tor or ignition problems by using different spark 

plugs. This can only compound the existing prob- 
lems and possibly lead to severe engine damage. 

Reach 

Reach is the length of the threaded portion of the 
plug. Always use a spark plug that is the correct 
reach. Too short of a reach can lead to deposits or 
burning of the exposed threads in the cylinder head. 
Misfiring can also occur since the tip of the plug is 
shrouded and not exposed to the he1 mixture. If the 
reach is too long, the exposed plug threads can burn, 
causing preignition. It is also possible that the pis- 
ton may contact the plug on the upstroke, causing 
severe engine damage. 

Spark Plug Reading 

The spark plug is an excellent indicator of how 
the engine is operating. By correctly evaluating the 
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condition of the plug, you can diagnose and pin- Gap-bridged - - .  

point problems, or potential problems. When re- 
moving the spark plug, compare the firing tip with 
the ones shown in Figure 86. The following para- 
graphs provide a description, as well as common 
causes for each of the conditions. 

CA UTION 
In all cases, when the sparkplug does 
not read norma1,Jind the cause of the 
problem before continuing engine op- 
eration. Severe engine damage ispos- 
sible when abnormal plug readings 
are ignored. 

Normal 

The plug is clogged with deposits between the 
electrodes. The electrodes do not show wear. 
1. Incorrect oil being used. 
2. Incorrect fuel or fuel contamination. 
3. Carbon deposits in combustion chamber. 
4. High-speed operation after excessive idling. 

Overheated 

The plug is dry and the insulator has a white or 
light gray cast. The insulator may also appear blis- 
tered. The electrodes may have a bluish-burnt ap- 
pearance. 
1. Fuel mixture too lean. 

The plug has light tan or gray deposits on the tip. 2. Spark plug range 

No erosion of the electrodes or abnormal gap is evi- 3. Air leak into intake system. 

dent. This indicates an engine that has properly ad- 4. No crush washer on plug. 
justed carburetion, ignition timing, and proper fuel. 5. Plug improperly tightened. 
This heat range of the plug is appropriate for the 6. Faulty ignition component. 
conditions in which the engine has been operated. 
The plug can be cleaned and reused. 

Preignition 

Carbon-fouled 

The plug is black with a dry, sooty deposit on the 
entire plug surface. This dry sooty deposit is con- 
ductive and can create electrical paths that bypass 
the electrode gap. This often causes misfiring of the 
plug. 
1. Fuel mixture too rich. 
2. Spark plug range too cold. 
3. Faulty ignition component. 
4. Prolonged idling. 
5. Clogged air filter. 
6. Poor compression. 

The plug electrodes are severely eroded or 
melted. This condition can lead to severe engine 
damage. 
1. Faulty ignition component. 
2. Spark plug range too hot. 
3. Air leak into intake system. 
4. Carbon deposits in combustion chamber. 

Worn out 

The plug electrodes are rounded fiom normal 
combustion. There is no indication of abnormal 
combustion or engine conditions. Replace the plug. 

Oil-fouled Spark Plug Cap 

The plug is wet with black, oily deposits on the 
electrodes and insulator. The electrodes do not 
show wear. 
1. Incorrect carburetor jetting. 
2. Prolonged idling or low idle speed. 
3. Spark plug range too cold. 
4. Worn valve guides. 
5. Worn piston rings. 
6. Ignition component failure. 

The spark plug cap should fit tight to the spark 
plug and be in good condition. A cap that does not 
seal and insulate the spark plug terminal can lead to 
flashover (shorting down the side of the plug), par- 
ticularly when the bike is operated in wet condi- 
tions. To help prevent water fiom migrating under 
the cap, wipe a small amount of dielectric grease 
around the interior of the cap before installing it 
onto the plug. 
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Table 1 MAINTENANCE AND LUBRICATION SCHEDULE 

Initial Every Every 
500 miles 3000 miles 6000 miles 
or 800 km or 5000 km or 10,000 km Other 

Adjust and lubricate drive 
chain 

Inspectlfilllcharge battery 
lnspect brake fluid level 
lnspect brake pedal 
adjustment 

lnspect brake light 
adjustment 

Change engine oil 
Clean air filter 
Replace air filter 
lnspect air filter housing 
drain 

Adjust balancer chain 
tensioner 

lnspectladjust steering 
bearings 

Check engine idle speed 
lnspect lights and switch 
operation 

Check throttle grip play 
lnspect evaporative 
emission system* 

lnspectlreplace coolant 
hoses 

lnspectladjust clutch 
lnspecffreplace brake pads 
lnspecfftighten spokes 
Replace engine oil filter 
Check valve clearance 
lnspect nuts, bolts and 
fasteners 

Inspecffreplace spark plug 
lnspect drive chain and 
sprockets 

Drain carburetor float 
chamber 

Clean muffler 
Perform general lubrication 
lnspectllubricate swing arm 
linkage 

Lubricate steering bearings 
Replace fork oil 
Replace coolant 
Replace brake fluid 
Replace fuel hose 
Replace brake hoses 

Every 200 miles1300 km 
Monthly 
Or monthly 

Or monthly 

Or monthly 
Or annually 
Or more often, if required 
Every 5 cleanings 

Every 12,000 miles/20,000 km 
Every 18,000 milesl30,000 km 
Every 2 years 
Every 2 years 
Every 4 years 
Every 4 years 

*California models only. Inspecffreplace hoses, as necessary. 
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Table 2 FUEL, LUBRICANTS AND FLUIDS 

Fuel type Unleaded gasoline; 87 octane minimum 
Fuel tank capacity 23 liters (6.1 U.S. gal.) 
Engine oil SG rated, four-stroke engine oil 

SAE 1 OW-40,20W-40,l OW-50 or 20W-50 
Engine oil capacity 

Without filter change 2.2 liters (2.3 U.S. qt.) 
With filter change 2.5 liters (2.6 U.S. qt.) 

Cooling system capacity 1.3 liters (1.4 U.S. qt.) 
Coolant type Ethylene glycol containing anti-corrosion 

inhibitors for aluminum engines 
Coolant mixture 50150 (antifreezeldistilled water) 
Drive chain O-ring type chain lubricant 
Fork oil grade Kayaba G-10, or equivalent 10-weight fork oil 
Fork oil capacity (each leg) 
Oil change 355 cc (12.0 U.S. 02.) 
Fork rebuild (all parts dry) 41 6-424 cc (1 4.0-1 4.3 U.S. 02.) 

Fork tube oil level (from top edge 
of inner tube) 188-1 92 mm (7.40-7.56 in.) 

Brake fluid type DOT 4 
Control cables Cable lube 
Air filter Foam air filter oil 

Table 3 TUNEmUP SPECIFICATIONS 

Battery 12 volt, 14 amp-hour 
Compression 530-855 kPa (77-1 24 psi) 
Compression ratio 9.5:l 
Idle speed 1200-1 400 rpm 
Ignition timing 

Idle 10" BTDC at 1300 rpm 
Advanced 30" BTDC at 3300 rpm 

Pilot mixture screw turns out 1 318 
Spark plug 
TY Pe NGK DP8EA-9 

NGK DPR8EA-9 
ND X24EP-U9 
ND X24EPR-U9 

Gap 0.8-0.9 mm (0.032-0.036 in.) 
Valve clearance 
Intake 0.10-0.20 mm (0.004-0.008 in.) 
Exhaust 0.1 5-0.25 mm (0.006-0.01 0 in.) 

Table 4 ROUTINE CHECKS AND ADJUSTMENTS 

Brake light switch On after 15 mm (0.6 in.) of pedal travel 
Brake pad lining minimum thickness 1.0 mm (0.040 in.) 
Brake pedal height At or near level with top of peg 
Choke lever free play 2-3 mm (0.08-0.12 in.) 
Clutch lever free play 2-3 mm (0.08-0.12 in.) at pivot 
Drive chain play 50-60 mm (2.0-2.4 in.) 
Drive chain length wear limit (20 pitchR1 pins) 323 mm (12.7 in.) 
Fork air pressure 0 (atmosperic pressure) 
Radiator cap relief pressure 93-1 23 kPa (1 3.5-1 7.8 psi) 
Rim runout (radial and lateral) 2.0 mm (0.08 in.) 
Throttle grip free play 2-3 mm (0.08-0.12 in.) 
Tire pressure 
Front 150 kPa (22 psi) 
Rear 
Loads up to 97.5 kg (21 5 Ib.) 150 kPa (22 psi) 
Loads 97.5-1 82 kg (21 5-400 Ib.) 200 kPa (29 psi) 



78 CHAPTER THREE 

Table 5 MAINTENANCE TORQUE SPECIFICATIONS 

N-m in.-lb. ft.-lb. 

Axle nut 
Front 78 - 
Rear 93 - 

58 

Fork caps 29 - 
69 

- 
21 

Handlebar clamp bolts 24 
Oil drain plug 23 - 18 

Spark plug 14 - 17 
Spokes 2-4 10 17-35 - 
Coolant drain plug 10 88 - 
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ENGINE TOP END 

for tool usage and techniques. When special tools 
are required or recommended, the part number is 
provided. 

This chapter provides information for the re- 
moval, inspection and replacement of the major as- 
semblies that make up the engine top end. This 
includes the exhaust system, cylinder head, cam- 
shafts, valves, cylinder and piston. All the parts can 
be removed with the engine mounted in the frame. 
Refer to the tables at the end ofthis chapter for spec- 
ifications. 

Read this chapter before attempting any repair to 
the engine top end. Become familiar with the proce- 
dures, photos and illustrations to understand the 
skill and equipment required. Refer to Chapter One 

SHOP CLEANLINESS 

Always clean the engine before starting repairs. If 
the engine will remain in the frame, clean the sur- 
rounding framework, cables and harnesses. Avoid 
letting dirt enter the engine. 

Keep the work environment as clean as possible. 
Store parts and assemblies in well-marked plastic 
bags and containers. Keep reconditioned parts 
wrapped until they are installed. 

EXHAUST SYSTEM 

Removal and Installation 

Do not attempt to remove the exhaust pipe or 
muffler when the engine is hot. 
1. Support the motorcycle so it is stable and secure. 
2. Remove the side covers and seat (Chapter Fif- 
teen). 
3. Remove the rear brake reservoir cover, then un- 
bolt the reservoir to access the clamp behind the res- 
ervoir (Figure 1). Loosen the clamp bolt. 
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4. Remove the muffler as follows: 
a. Remove the bolts securing the muffler to the 

frame (Figure 2). 
b. Pull the muffler from the exhaust pipe and out 

of the frame. Do not hammer on the muffler if 
it is stuck to the exhaust pipe. Twist the muf- 
fler off the pipe. If necessary, apply penetrat- 
ing oil around the connection. 

5. Remove the exhaust pipe as follows: 
a. Remove the exhaust pipe hanger bolt (Figure 

3), located near the rear brake light switch. 
b. Remove the two nuts that secure the exhaust 

pipe (Figure 4) to the cylinder head. These 
nuts are often corroded. To prevent damaging 
the studs, apply penetrating oil as needed dur- 
ing removal. 

c. Pull the exhaust pipe off the cylinder head. 
d. Remove the gasket from the exhaust port. 

6. Reverse these steps to install the system. Note 
the following: 

a. Clean the exhaust port and install a new ex- 
haust pipe gasket, seating it in the port before 
installing the exhaust pipe (Figure 5). The 
gasket can be held in place with a small 
amount of antiseize compound. Install the 
gasket with the round side facing out. 

b. Apply antiseize compound to all bolt threads. 
c. Install and align the entire exhaust system 

with all bolts finger-tight. Tighten the exhaust 
pipe squarely into the exhaust port, then 
tighten the remaining clamp and muffler 
bolts. 

CYLINDER HEAD COVER 

Removal and Installation 

Refer to Figure 6. 
1. Support the bike so it is stable and secure. 
2. Remove the fuel tank and radiator covers (Chap- 
ter Fifteen). 
3. Remove the fan assembly as follows: 

a. Disconnect the fan switch wire (Figure 7). 
b. Remove the wires from the retainers, then re- 

move the mounting bolts (Figure 8). 
c. Secure the fan out of the way. 

4. Remove the coil and the leads from the coolant 
temperature switch and spark plug (Figure 9). 
5. Remove the bolts securing the upper engine 
mounting (Figure 10). 
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CYLINDER HEAD ASSEMBLY 

7 

1. Left cover bolt 11. Spring 
2. Right cover bolt 12. Compression release 
3. Washer 13. Exhaust camshaft 
4. O-ring 14. Intake camshaft 
5. Cylinder head cover 15. Pin 
6. Cylinder head cover gasket 16. Sprocket 
7. Bolt 17. Cylinder head 
8. Camshaft cap 18. Stud 
9. Dowel 19. Cylinder head gasket 

10. Oil pipe 
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6. Temporarily tape the wires and cables to the 
frame, providing maximum clearance. 
7. Remove the rubber mounts that support the fuel 
tank, and loosen the four cover bolts (Figure 11). 
8. Remove the cylinder head cover has follows: 

a. Raise the cylinder head cover and separate the 
gasket from the cover. This step will provide 
additional clearance when removing the 
cover from the engine. 

b. Tilt the left side of the cover up, then remove 
the cover out the left side of the engine, pass- 
ing the cover over the cam chain and sprock- 
ets. On 1996-on models, clearance is minimal 
since the cover must also pass over the upper 
chain guide (A, Figure 12). Earlier models 
have a smaller guide in the cover. 

9. If necessary, refer to Chapter Three for perfonn- 
ing the valve clearance check and adjustment. If 
valve adjustment is required, refer to this chapter 
for camshaft removal. 
10. Reverse this procedure to install the cover. 
Note the following: 

a. Clean the gasket and the gasket surfaces on 
the cylinder head and cover. Apply RTV sili- 
cone sealant to the gasket surface on the left 
side of the cylinder head (B, Figure 12). This 
will help seal the plugs that are part of the gas- 
ket. Install the gasket onto the cylinder head, 
then seat the cover onto the gasket. 

b. Check that the O-rings on the cover bolts are 
in good condition. Replace if necessary. 

c. Install the cover bolts and torque the bolts to 8 
N*m (71 in.-lb.). Do not overtighten the bolts. 
The left bolts are threaded into the camshaft 
caps. 

d. Torque the upper engine mounting bolts to 25 
N*m (1 8 ft.-lb.). 
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e. Clean all electrical connections and apply di- 
electric grease when reconnecting. 

CAMSHAFTS AND CAM CHAIN 
TENSIONER 

Camshaft and Cam Chain 
Tensioner Removal 

The camshafts and cam chain tensioner can be re- 
moved with the engine mounted in the frame. If per- 
forming the valve clearance check and adjustment 
(Chapter Three), the camshafts must be removed 
only when valve clearance is incorrect. 

Refer to Figure 6. 
1. Remove the cylinder head cover as described in 
this chapter. 
2. Remove the timing plug (A, Figure 13) and the 
rotor nut plug (B). 
3. Set the engine at TDC (top dead center) as fol- 
lows: 

a. Fit a socket onto the rotor nut and turn the 
crankshaft counterclockwise until the T mark 
on the rotor is aligned with the index mark in 
the timing hole (Figure 14). 

b. Verify the engine is at TDC by checking the 
camshaft lobes. If properly set, all camshaft 
lobes will point away from the center of the 
engine (Figure 15). If the lobes point toward 
the center of the engine, rotate the crankshaft 
one full turn and realign the TDC T mark. 

NOTE 
Before further disassembly, measure 
and record the valve clearance (refer 
to Chapter Three for valve clearance 
check and adjustment procedures) for 
all valves. Incorrect clearances can 
be adjusted during the reassembly 
process, preventing removal of the 
camshafts a second time. 

4. Remove the cam chain tensioner (Figure 16) 
from the cam chain tunnel as follows: 

a. Loosen, but do not remove the center bolt 
(A). 

b. Remove the top and bottom bolts (B). 
c. Remove the tensioner and gasket. 

CA UTION 
Anytime the tensioner mounting bolts 
are loosened, the tensioner must be 
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completely removed and reset. Do not 
partially remove, then retighten the 
bolts. The ratchet-type plunger will 
have extended and locked itselj 
Retightening the bolts causes the cam 
chain and tensioner to be too tight, 
possibly causing engine damage ifthe 
engine is operated. Also, do not turn 
the crankshaft when the tensioner is 
removed from the engine. CamshaJi 
timing could be altered because of the 
excess slack in the cam chain. This 
also could cause engine damage ifthe 
engine is operated. 

5 .  Remove the camshaft caps (Figure 17) as fol- 
lows: 

a. Stuff clean shop cloths around the cam chain 
and in the tunnel to prevent parts or debris 
from entering the engine. If parts do fall into 
the tunnel, they do not enter the crankcase. 
The tunnel leads to the left end of the crank- 
shaft, in the left crankcase cover. 

b. Loosen the eight camshaft cap bolts. Loosen 
the bolts equally in several passes. 

c. Remove the bolt and cap sets from the right 
intake and exhaust valves. Raise the caps 
straight up and slowly. Account for the two 
dowels under each cap. The dowels may be 
loose and fall from the cap. If the dowels are 
tight in either the cap or cylinder head, they 
may be left in place. Keep all sets of parts 
identified. 

CA UTION 
Ifthe caps are tight, light tapping with 
a small, soft mallet can be used to 
loosen the caps. Do not pry on the 
caps or damage the machined sur- 

faces. Check that all caps are marked 
with their cylinder headposition. 

d. Remove the bolt and cap sets from the left in- 
take and exhaust valves. Since the caps are 
joined by the oil supply pipe, slowly raise 
both caps straight up. Account for the two 
dowels under each cap. The dowels may be 
loose and fall from the cap. If the dowels are 
tight in either the cap or cylinder head, they 
may be left in place. Inspect the oil pipe and 
O-rings during inspection of the camshaft 
caps. Keep all sets of parts identified. 

6. On 1996-on models, remove the upper cam 
chain guide (Figure 18) as follows: 

a. Check that the cam chain tunnel is stuffed 
with clean shop cloths. 

b. Loosen the three bolts securing the guide. 
c. Remove the single bolt to the inside of the 

guide. 
d. Raise the guide and remaining two bolts from 

the engine (Figure 19). 
7. Attach a length of wire to the cam chain. Secure 
the wire (Figure 20) so the chain cannot fall into the 
engine when the camshafts are removed. 
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NOTE 
Ifthe crankshaft must be turned while 
the cam chain is loose, keep tension 
on the chain while turning the crank- 
shaft. This prevents possible chain 
binding at the crankshaft sprocket. 

8. Lift both camshafts out of the cylinder head. It is 
not necessary to remove the shims or valve lifters 
(Figure 21). 

9. Check that the cylinder head openings are prop- 
erly covered to prevent parts or debris from entering 
the engine. 

10. Inspect the camshafts, caps and cam chain 
tensioner as described in this section. 

a. Reset the cam chain tensioner as described in 
the inspection procedure. The tensioner must 
be reset before installation. 

b. If necessary, refer to Chapter Five for cam 
chain inspection. Although the chain cannot 
be removed from the engine, a partial inspec- 
tion can be performed. 

Camshaft and Cam Chain Tensioner 
Installation 

1. Prior to installing the camshafts and cam chain 
tensioner, note the following: 

a. Adjust any valves that are out of specification 
as described in Chapter Three. If the valves 
were reconditioned, install the original shims 
at this time. Valve clearance will need to be 
rechecked after the camshafts are installed. It 
is possible that the camshafts will have to be 
removed a second time to correctly set the 
valves. 

b. Check that the cam chain tensioner is disas- 
sembled and reset, as described in the inspec- 
tion procedure. 

c. Lubricate parts with engine oil during assem- 
bly. 

d. Refer to Figure 6 as needed. 
2. Inspect the cylinder head and ensure that all sur- 
faces are clean. Remove any shop cloths from the 
cam chain tunnel. 
3. Check that the engine is at TDC and is held in 
this position. If it is not at TDC, turn the crankshaft 
counterclockwise until the T mark on the rotor is 
aligned with the index mark in the timing hole (Fig- 
ure 14). The engine must remain at TDC when in- 
stalling and timing the camshafts. 
4. Install and time the camshafts. Refer to Figure 
22 as needed. The camshafts are properly installed 
when the arrow on both sprockets point to the front 
of the engine, and the arrows and marks are parallel 
to the top edge of the cylinder head. All cam chain 
slack on the tension side of the chain and across the 
top of the sprockets must also be eliminated. 
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CAMSHAFT TIMING 

Arrow 
forward 

Chain tension 
side 

a. Identify the alignment marks on the exhaust 
camshaft sprocket (Figure 23). 

b. Pull up on the tension side (front side) of the 
cam chain and install the exhaust camshaft 
(with compression release). Check that the 
shoulder at the left end of the camshaft, seats 
into the head, then seat the taut chain onto the 
sprocket. Check that the cam lobes point 
away from the center of the engine. 

c. Check that the engine is still at TDC when the 
sprocket marks are aligned. If necessary, re- 
position the assembly. 

d. Identify the alignment marks on the intake 
camshaft sprocket (Figure 23). 

e. Keeping the chain taut, but seated on the ex- 
haust cam sprocket, install the intake cam- 
shaft. Check that the shoulder at the left end 
of the camshaft, seats into the head, then seat 
the taut chain onto the sprocket. Check that 
the cam lobes point away from the center of 
the engine. 

5. With the engine at TDC, inspect the installation 
(Figure 24). 

a. The cam chain should be taut at the front and 
across the cam sprockets. The excess chain 
slack at the rear, between the intake camshaft 
and crankshaft sprocket, will be taken up by 
the cam chain tensioner, 

b. The arrows on both sprockets must point for- 
ward. 

c. The arrows and alignment marks on both 
sprockets must be parallel to the top edge of 
the cylinder head. 

6. On 1996-on models, install the upper cam chain 
guide as follows: 

NOTE 
The guide must be installed before the 
camshaft caps. The oil pipe between 
the left caps will block installation of 
the guide. 

a. Install the two long bolts into the outside 
holes in the guide (Figure 19). 

b. Lower the guide into the cam chain tunnel 
just far enough to start the bolts into their 
holes. Tighten the bolts with a socket and ex- 
tension. Check that the socket and extension 
fit together tightly and cannot separate when 
lowered into the tunnel. Torque the bolts to 10 
N-m (88 in.-lb.). 

c. Stuff the cam chain tunnel with clean shop 
cloths to prevent parts from falling into the 
engine. 

d. Apply threadlocking compound to the re- 
maining guide bolt, then torque the bolt to 8 
N*m (7 1 in.-lb.) (Figure 18). 

7. Install the camshaft caps and dowels (Figure 17) 
as follows: 

a. Install the dowel and cap sets for the left in- 
take and exhaust valves. Since the caps are 
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joined by the oil pipe, lower both caps into 
position equally. Install and finger-tighten the 
bolts. 

b. Install the dowel and cap sets for the right in- 
take and exhaust valves. The arrows on the 
caps must point forward. Install and fin- 
ger-tighten the bolts. 

c. Seat the camshafts by first lightly tightening 
bolts 1 and 2 on the left caps (Figure 25). 

d. For each camshaft, torque the cap bolts in the 
numerical sequence shown in Figure 25. 
Torque the cap bolts to 12 N-m (106 in.-lb.). 
Make several passes, increasing the torque 
evenly on the caps. 

CA UTION 
Failure to evenly torque the camshaft 
caps could cause damage to the cylin- 
der head, camshafts or caps. 

e. Remove all shop cloths from the cylinder 
head. 

8. Install the cam chain tensioner as follows: 
a. Orient the tensioner housing so the arrow on 

the housing points down (A, Figure 26) when 
installed. Later models also have a block cast 
into the housing (B). 

b. Install a new gasket, the housing and the top 
and bottom bolts (B, Figure 16). 

c. Insert the spring and washer, then install and 
tighten the center bolt (A, Figure 16). 

CA UTION 
Iffor any reason the tensioner mount- 
ing bolts are loosened, the tensioner 
must be completely removed and re- 
set. Do not partially remove, then 
retighten the bolts. The ratchet-type 
plunger will have extended and 
locked itse@ Retightening the bolts 
will cause the cam chain and 
tensioner to be too tight, possibly 
causing engine damage if the engine 
is operated. 

9. Turn the crankshaft slowly counterclockwise 
several times, then place it at TDC. 

CA UTION 
If abnormal resistance is felt when 
turning the crankshaft, stop and re- 
check the alignments. Improper align- 
ment can cause engine damage. 
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a. Check that the camshaft sprocket arrows 
point forward and are parallel with the top 
edge of the cylinder head. If the camshafts are 
not properly aligned, disassemble the head 
and realign the camshaft(s). 

b. Check valve clearances (Chapter Three). If 
necessary, remove the camshafts and install 
the proper size valve lifter shim(s). 

10. Install the timing plug and the rotor nut plug. 
11. Install the cylinder head cover as described in 
this chapter. 

Cam Chain Tensioner Inspection 

The tensioner assembly is a spring-loaded, 
ratcheting-type tensioner. As the cam chain wears 
and develops slack, the spring-loaded plunger ex- 
tends and locks itself against the back of the lower 
chain guide. The guide then pivots forward and 
retightens the chain. 

Since the tensioner is self-adjusting, there is no 
routine maintenance required. However, anytime 
the tensioner is loosened or removed the tensioner 
must be reset. Do not partially remove, then 
retighten the bolts. The plunger will have extended 
and locked itself. Retightening the bolts will cause 
the cam chain and tensioner to be too tight, possibly 
causing engine damage if the engine is operated. 
1. Remove the center bolt and disassemble the 
tensioner (Figure 27). 

a. Inspect the parts for obvious damage. 
b. Install a new gasket during installation. 

2. Reset the plunger as follows: 
a. Press and hold the ratchet release (A, Figure 

28). 
b. Press and seat the plunger (B, Figure 28) into 

the tensioner housing. 

c. Do not install the spring, washer and bolt until 
the tensioner housing has been mounted and 
the camshafts and chain have been installed 
and timed. 

Camshaft and Compression Release Inspection 

The compression release is located at the right 
end of the exhaust camshaft. The release slightly 
opens the right exhaust valve during engine crank- 
ing. The reduction in compression makes starting 
easier. When the engine starts, the release is centrif- 
ugally disengaged. 

In the following procedure, replace parts that are 
obviously damaged or not within the specification 
as listed in Table 2. 
1. Clean the camshafts in solvent and dry thor- 
oughly. 

2. Inspect the camshafts for obvious scoring or 
damage. 
3. For each camshaft, do the following: 

a. Measure the cam lobe heights (Figure 29) 
with a micrometer. 
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b. Measure the camshaft journal outside 
diameter (where the cap fits over the cam) 
(Figure 30). 

c. Inspect the camshaft sprocket teeth for wear 
or other damage. The profile of each tooth 
should be symmetrical. If the sprocket is 
worn, replace both cam sprockets and the cam 
chain as a set. When this type of damage oc- 
curs, also inspect the crankshaft sprocket, 
cam chain tensioner and chain guides. 

4. Inspect the automatic compression release (Fig- 
ure 31), located on the exhaust camshaft. 

a. Inspect the spring for obvious damage. 

b. Pivot the weights outward and check for 
smooth operation. When the weights are piv- 
oted and released, the spring should fully re- 
tract the weights. Replace the spring if it is 
fatigued. 

Camshaft Cap Inspection 

1. Clean the camshaft caps in solvent and dry with 
compressed air. For the left intake and exhaust 
valve caps, pull the oil pipe out of the caps. Prevent 
damage to the bearing surface of the caps when han- 
dling and inspecting. 

2. For each camshaft cap (Figure 32) do the fol- 
lowing: 

a. Check all oil passages for cleanliness. 

b. Inspect the bearing surface in the cap and the 
mating bearing in the cylinder head for obvi- 
ous scoring or damage. If either part is dam- 
aged, replace the caps and cylinder head as a 
set. The parts are only available as a single 
part number. The caps are machined with the 
cylinder head, so their dimensions and align- 
ments are unique to that cylinder head. 

3. For the left intake and exhaust valve caps, in- 
spect the oil pipe and O-rings (Figure 33). The oil 
pipe is held and sealed by the O-ring in each cap. 
Since the actual condition of the O-rings cannot be 
determined without removing them from the caps, 
periodically replace the O-rings to ensure a good 
seal around the oil pipe. Leakage past the O-rings 
will reduce the amount of oil reaching the exhaust 
camshaft. A convenient time to replace the O-rings 
would be during a valve adjustment procedure, 
when the camshafts must be removed. 
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a. Lubricate the ends of the oil pipe and twist it 
into the caps. If the pipe is firm in both caps, 
the O-rings can be reused. 

b. If the pipe is loose in the caps, or if the 
O-rings are obviously damaged, replace the 
O-rings. Use a small, curved pick to remove 
the O-rings from the caps. Lubricate the new 
O-rings before installation. Always lubricate 
and twist the oil pipe into the caps. Pushing 
the pipe straight in may cause the O-rings to 
distort and roll out of the grooves. 

4. To determine the bearing oil clearance between 
the camshaft and cap bearing surface, use a 
Plastigauge kit. To use the kit, the parts must be 
temporarily installed in the head, placing a small 
strand of the Plastigauge under each cap. After the 
parts have been torqued, they are disassembled and 
the width of the compressed Plastigauge is mea- 
sured with a scale. Figure 34 shows a typical view 
of the material being measured with the Plastigauge 
scale. The measured width corresponds to a specific 
clearance between the parts. Perform the clearance 
check as follows: 

a. Stuff clean shop cloths in the cam chain tun- 
nel to prevent parts from entering the engine. 

b. With the engine at TDC, install the camshafts 
into the cylinder head. The compression re- 
lease is on the exhaust camshaft. Check that 
the shoulder at the left end of each camshaft 
seats into the head. Position the camshafts so 
the cam lobes are horizontal and not contact- 
ing the valve lifters. It is not necessary to in- 
stall the chain onto the camshafts. 

c. Place a strip of Plastigauge onto each cam- 
shaft journal, parallel to the camshaft. Install 
the cap and dowels at that location. On the left 
journals, align the Plastigauge so it contacts a 
flat surface on the inside of the cap. Fin- 
ger-tighten the cap bolts. 

d. Seat the camshafts by first lightly tightening 
bolts 1 and 2 on the left caps (Figure 25). 

e. For each camshaft, torque the cap bolts in the 
numerical sequence shown in Figure 25. 
Torque the cap bolts to 12 N*m (106 in.-lb.). 
Make several passes, increasing the torque 
evenly on the caps. 

CA UTION 
Failure to evenly torque the camshaft 
caps could result in damage to the cyl- 
inder head, camshafts or caps. 

NOTE 
Do not allow the camshaft to turn 
while the Plastigauge is jtted be- 
tween the parts. 

f. After achieving proper torque, loosen the cap 
bolts. Loosen the bolts equally in several 
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passes. Carehlly remove the caps, dowels 
and Plastigauge strips. Keep all strips with 
their respective cap. 

g. Using the scale included with the Plastigauge 
kit, measure the width of the Plastigauge to 
determine if clearance is within the 
specification. If oil clearance is not within 
specification, measure the camshaft journal 
to determine which part(s) are worn. Replace 
the camshaft, cylinder head, or if necessary, 
both parts. 

CYLINDER HEAD 

Removal 

The cylinder head can be removed with the en- 
gine mounted in the frame. Refer to Figure 6 as 
needed. 

1. Drain the engine coolant (Chapter Three). 
2. Remove the coolant hose, thermostat and hous- 
ing (Figure 35) (Chapter Ten). 

3. Remove the carburetor (Chapter Eight). 

4. Remove the exhaust pipe as described in this 
chapter. 
5. Remove the cylinder head cover, camshafts and 
cam chain tensioner as described in this chapter. 
6. Remove the shims from the valve lifters (Figure 
21) as follows: 

a. Rotate the valve lifter so the notch in the edge 
of the lifter is accessible. 

b. Wedge a small-tipped tool between the shim 
and lifter, then tilt the tool back to break the 
oil adhesion between the parts. 

c. Remove the shim and mark its location in the 
cylinder head. The shims must be identified, 
since they can vary in thickness. Make a 
drawing of the cylinder head so all parts from 
each location can be placed in the appropriate 
position on the guide. 

7. Remove the banjo bolt and seal washers from the 
oil pipe (A, Figure 36). 
8. Remove the nut from the rear of the cylinder 
head (B, Figure 36). 
9. Remove the nut and bolt from the front of the 
cylinder head (Figure 37). 
10. On 1987-1995 models, remove the two cylin- 
der head bolts located in the cam chain tunnel. On 
later models, these are the outer bolts that secure the 
upper chain guide, which was removed in the cam- 
shaft removal procedure. 

a. Stuff the cam chain tunnel with clean shop 
cloths to prevent parts from entering the en- 
gine. 

b. Remove the bolts with a socket and exten- 
sion. Check that the socket and extension fit 
together tightly and cannot separate when 
lowered into the tunnel. 

11. Remove the four cylinder head bolts (10 rnrn), 
located in the cylinder head (Figure 38 and Figure 
39). Loosen the bolts in a crossing pattern and in 
several passes. 

CA UTION 
Do not remove the four cylinder head 
bolts before removing the nuts and 
bolt in the previous steps. Doing so 
will overstress the smaller fasteners. 

12. Loosen the cylinder head by lightly tapping 
around its base with a soft mallet. Lift the head out 
the left side of the engine while routing the cam 
chain out of the head. Secure the chain so it does not 
fall into the engine. 
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13. Stuff clean shop cloths into the cam chain tun- 
nel, then remove the head gasket, two dowels, front 
chain guide and rubber damper that are fitted in the 
cylinder (Figure 40). 
14. At the workbench, remove the spark plug, wa- 
ter temperature sending unit, carburetor intake duct 
and rear cam chain guide. 
15. Remove the valve lifters (Figure 41). Note 
their location in the head and store them with the 
shims. If necessary, remove and inspect the valve 
assembly as described in this chapter. 
16. Wash all parts in solvent and dry with com- 
pressed air. Note the following: 

a. Remove all gasket residue from the cylinder 
head and cylinder. Do not scratch or gouge 
the surfaces. 

b. Remove all carbon deposits from the combus- 
tion chamber. Use solvent and a soft brush or 
hardwood scraper. Do not use sharp-edged 
tools that could scratch the valves or combus- 
tion chamber. If the piston crown is cleaned, 
keep solvent and carbon deposits out of the 
gap between the piston and cylinder. 

CA UTION 
I f  the valves are removed from the 
head, the valve seats are exposed and 
can be damaged from careless clean- 
ing. A scratched or gouged valve seat 
does not sealproperly. 

c. If the cylinder head will be bead-blasted, 
wash the entire assembly in hot, soapy water 
after it has been reconditioned. This will re- 
move blasting grit that is lodged in crevices 
and threads. Clean and chase all threads to en- 
sure no grit remains. Blasting grit that re- 
mains in the head will be picked up by the 

engine oil and circulated to other parts of the 
engine. This will damage the bearings, piston 
and rings. 

d. Check all oil passages for debris or blockage. 
e. Check all parts for obvious wear or damage. 

17. Inspect the cylinder head as described in this 
section. 

Inspection 

Anytime the cylinder head is removed, the valves 
should be tested for leakage with a solvent test. This 
test is quick and easy to perform and helps identify 
problems in the valve train. Refer to Valves in this 
chapter for the solvent test. 
1. Inspect the spark plug hole threads. If the threads 
are dirty or mildly damaged, use a spark plug thread 
tap to clean and straighten the threads. Keep the tap 
lubricated while cleaning the threads. 

NOTE 
I f  the threads are galled, stripped or 
cross-threaded, the cylinder head 
should bejitted with a steel thread in- 
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sert, such as a HeliCoil. Thread dam- 
age can be minimized by applying 
antiseize compound to the sparlcplug 
threads before installation. Do not 
overtighten the spark plug. 

2. Clean the entire cylinder head assembly in fresh 
solvent. 
3. Inspect the inside of the cylinder head (Figure 
42). 

a. Inspect for cracks or damage in the combus- 
tion chamber, water jackets and exhaust port. 

b. Inspect the studs for damage or looseness. 
4. Inspect the outside of the cylinder head (Figure 
43). 

a. Inspect for cracks or damage around the holes 
for the spark plug and water temperature 
sending unit. 

b. Inspect the camshaft bearing surfaces and 
mating caps for obvious scoring or damage. If 
either part is damaged, replace the caps and 
cylinder head as a set. The parts are only 
available as a single part number. The caps 
are machined with the cylinder head, so their 
dimensions and alignments are unique to that 
cylinder head. 

c. If cracks are found anywhere in the cylinder 
head, take the head to a dealership or machine 
shop to see if the head can be repaired. If not, 
replace the head and camshaft cap set. 

5. Inspect the cylinder head for warp as follows: 
a. Lay a machinist's straightedge across the cyl- 

inder head as shown in Figure 44. 
b. Try to insert a flat feeler gauge between the 

straightedge and the machined surface of the 
head. If clearance exists, record the maximum 
measurement. 

c. Repeat substeps a and b several times, laying 
the straightedge both across and diagonally 
on the head. 

d. Compare the measurements to the warp ser- 
vice limit listed in Table 2. If the clearance is 
not within the service limit, take the cylinder 
head to a dealership or machine shop for fur- 
ther inspection and possible resurfacing. 

6. Inspect the front and rear cam chain guides (Fig- 
ure 45) for wear and damage. 
7. Inspect the cylinder fasteners (Figure 46) for 
damaged threads and heads. Replace fasteners that 
are rusted. 
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8. Assemble and install the cylinder head as de- 
scribed in this section. 

Installation 

Refer to Figure 6. 
1. Note the following: 

a. Check that all gasket residue is removed from 
all mating surfaces. All cylinder head sur- 
faces must be clean and dry. 

b. The valve lifters and shims can be installed 
after the cylinder head is installed. 

2. Install the rear cam chain guide into the cam 
chain tunnel. 
3. Install the front cam chain guide and rubber 
damper. Seat the guide in the notch. 
4. Install the dowels and a new cylinder head gas- 
ket onto the cylinder (Figure 47). 
5. Lower the cylinder head onto the engine, routing 
the cam chain through the head. 

a. Keep adequate tension on the cam chain so it 
does bind at the crankshaft sprocket. Secure 
the cam chain when the cylinder head is 
seated. 

b. Be careful to not dislodge the dowels as the 
head is positioned. 

c. Cover engine openings as needed. 
6. Install and torque the four cylinder head bolts 
(1 0 rnm) (Figure 48) as follows: 

a. Apply molydisulfide grease to the bolt 
threads and to the seating surface on the 
heads. 

b. Refer to the torque sequence in Figure 49. 
c. Torque the bolts in two passes. In the first 

pass, torque the bolts to 20 N-m (15 ft.-lb.). In 
the'second pass, torque the bolts to 65 N-m 
(48 ft.-lb.). 

7. Install and finger-tighten the nut at the rear of the 
cylinder head (B, Figure 36) and the nut and bolt at 
the front of the cylinder head (Figure 37). 

a. Refer to the torque sequence in Figure 49. 
Note that the nuts are torqued twice before 
torquing the bolt. 

b. Torque the nuts to 25 N-m (18 ft.-lb.). A 12 
mm crowfoot wrench may be preferred. If 
necessary, fit a torque adapter wrench onto 
the torque wrench to improve access to the 
nuts. Refer to Chapter One for adjusting 
torque readings when adapters are used. 

c. Torque the bolt (8 rnrn) to 18 N*m (13 ft.-lb.). 

NOTE 
The nuts and bolt in this step should 
be retorqued after the engine has been 
started and allowed to completely 
cool. 

8. On 1987-1995 models, install the two cylinder 
head bolts (6 mm) located in the cam chain tunnel. 
On 1996-on models, these are the outer bolts that 
secure the upper chain guide, which are installed 
during the camshaft installation procedure. 
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CYLINDER HEAD 
@ TORQUE SEQUENCE 

a. Stuff the cam chain tunnel with clean shop 
cloths to prevent parts from entering the en- 
gine. 

b. Refer to the torque sequence in Figure 49. 

c. Torque the bolts with a socket and extension. 
Check that the socket and extension fit to- 
gether tightly and cannot separate when low- 
ered into the tunnel. Torque the bolts to 10 
N-m (88 in.-lb.). 

9. Install the oil pipe (A, Figure 36). Install new 
seal washers and torque the banjo bolt to 20 N=m 
(15 ft.-lb.). 

a. If the complete oil pipe assembly was re- 
moved from the crankcase, align and fin- 
ger-tighten all banjo bolts and the retainer 
bolt before torquing. 

b. Torque the retainer bolt to 8 N-m (71 in.-lb.). 
10. Install the valve lifter and shim sets at their ap- 
propriate locations as follows: 

a. Lubricate the valve lifters with engine oil, 
then insert them into their bores (Figure 50). 

b. Seat the shims into the valve lifters. If the 
shim size is visible (stamped on the shim) 
(Figure 51), place the number down, so it 
does not get worn away by the cam lobe. 

NOTE 
Ifthe valve assembly was not recondi- 
tioned or disturbed when the cylinder 
head was removed, reinstall the origi- 
nal shim. I f  clearance was incorrect 
before the head was removed, refer to 
the valve adjustment procedure in 
Chapter Three to determine the cor- 
rect size of shim to install. Ifthe valves 
were reconditioned, install the origi- 
nal shim at this time. Recheck valve 
clearance after the camshafts are in- 
stalled. It is possible that the cam- 
shafts will have to be removed a 
second time to correctly set the valves. 

11. Install the cam chain tensioner, cam shafts and 
cylinder head cover as described in this chapter. 
12. Install a new spark plug (Chapter Three). 
13. Install the water temperature sending unit, ther- 
mostat and coolant hose (Chapter Ten). 
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Port 

14. Install the engine coolant (Chapter Three). 

15. Install the carburetor (Chapter Eight). 
16. Install the exhaust pipe as described in this 
chapter. 

VALVES 

Solvent Test 

Perform the solvent test with the valve assembly 
in the cylinder head. The test can reveal if valves are 
hlly seating, as well as expose undetected cracks in 
the cylinder head. 

1. Remove the cylinder head as described in this 
chapter. 
2. Check that the combustion chamber is dry and 
the valves are seated. 

3. Support the cylinder head so the port faces up 
(Figure 52). 
4. Pour solvent or kerosene into the port. 

5. Inspect the combustion chamber for leakage 
around the valve. 

6. Repeat Steps 3-5 for the other valves. 

7. If there is leakage, it can be caused by: 

a. A worn or damaged valve face. 

b. A worn or damaged valve seat (in the cylinder 
head). 

c. A bent valve stem. 
d. A crack in the combustion chamber. 

@ VALVE ASSEMBLY 

1. Shim 
2. Valve lifter 
3. Valve keepers 
4. Spring retainer 
5. Outer valve spring 
6. Inner valve spring 
7. Circlip 
8. Oil seal 
9. Spring seat 

10. Valve 

Valve Removal 

Refer to Figure 53. 
1. Remove the cylinder head, shims, and valve lift- 
ers as described in this chapter. 
2. Perform the solvent test on the intake and ex- 
haust valves as described in this section. 
3. Install a valve spring compressor (part No. 
57001-241 or equivalent) and adapter (part No. 
57001-243 or equivalent) over the valve assembly. 
Fit the stationary end of the tool squarely over the 
valve head. Fit the other end of the tool squarely on 
the spring retainer (Figure 54). 
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Deburr 

Valve stem 

4. Tighten the compressor until the spring retainer 
no longer holds the valve keepers in position. Lift 
the keepers from the valve stem. A magnetic tool 
works well (Figure 55). 

CA UTION 
Do not overtighten and compress the 
valve springs. This can result in loss 
of valve spring tension. 

5. Slowly relieve the pressure on the valve springs 
and remove the compressor from the head. 
6. Remove the spring retainer and valve springs. 
7. Slide the circlip on the oil seal down, then re- 
move the oil seal, circlip and spring seat. 
8. Inspect the valve stem for sharp and flared metal 
(Figure 56) around the groove for the keepers. If 
necessary, deburr the valve stem before removing 
the valve from the head. Buns on the valve stem can 
damage the valve guides. 
9. Remove the valve from the cylinder head. 
10. After removing each valve assembly, store the 
parts with the shim and valve lifter for that location 
(Figure 57). 

CA UTION 
Install valve components that are 
within speciJication in their original 
positions. Replace the oil seal and 
circlip. 

11. Repeat Steps 3-1 0 for the remaining valves. 

Valve Component Inspection 

During the cleaning and inspection of the valve 
assemblies, do not allow the sets of parts to get in- 
termixed. Work with one set of parts at a time, re- 
peating the procedure until all parts are inspected. 
After inspecting each set of parts, return them to 
their storage container. Refer to Table 2 for specifi- 
cations. 

NOTE 
In the following procedure, whenever 
the valves, valve guides and valve 
seats must be replaced or recondi- 
tioned, it is recommended that the 
work be done by a dealership. These 
parts should be replaced or recondi- 
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tioned as a set. Replacing and sewic- 
ing of these parts require special 
equipment, as well as experience in 
replacing andJitting the parts. 

1. Clean the valve assembly in solvent. 

CA UTION 
The valve seating surface is a critical 
surface and must not be damaged. Do 
not scrape on the seating surface or 
place the valve where it could roll off 
the work guvface. 

2. Inspect the valve head as follows: 
a. Inspect the top and perimeter of each valve. 

Check for burning or other damage on the top 
and seating surface. Replace the valve if dam- 
age is evident. If the valve head appears uni- 
form, with only minor wear, the valve can be 
lapped (described in this section) and reused, 
if the other valve measurements are accept- 
able. 

b. Measure the thickness (margin) (Figure 58). 
Record the measurement. 

3. Inspect the valve stem as follows: 
a. Inspect the stem for obvious wear and scor- 

ing. Also check the end of the valve stem for 
flare. 

b. Measure the valve stem diameter (Figure 
59). Record the measurement. 

c. Check the valve stem for runout. Place the 
valve in a V-block and measure runout with a 
dial indicator (Figure 60). Record the mea- 
surement. 

4A. If a small hole gauge and micrometer are avail- 
able, inspect the valve guides as follows: 

a. Clean the valve guides (Figure 61) so they 
are free of all carbon and varnish. Use solvent 
and a stiff, narrow brush. 

b. Measure each valve guide hole at the top, cen- 
ter and bottom. Use a small hole gauge and 
micrometer to make the measurements. Re- 
cord the measurements. 
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4B. If a small nole gauge and micrometer are not 
available, inspect the valve guides as follows: 

a. Insert the appropriate valve into the guide. 

b. With the valve head off the seat, move the 
valve stem side to side in the valve guide. 
Move the valve in several directions, check- 
ing for obvious perceptible play. If movement 
is easily detected, the valve guide andor 
valve is worn. Take the valves and cylinder 
head to a dealership and have the parts accu- 

rately measured to determine the extent of 
wear. 

5. Check the inner and outer valve springs as fol- 
lows: 

a. Visually check the springs for damage. 
b. Measure the length of each valve spring (Fig- 

ure 62). 
6. Inspect the valve spring seat, spring retainer, 
keepers and valve lifter for wear or damage. 
7. Inspect the valve seats in the cylinder head (Fig- 
ure 63) to determine if they must be reconditioned. 

a. Clean and dry the valve seat and valve mating 
area with contact cleaner. 

b. Coat the valve seat with machinist's marking 
fluid. 

c. Install the appropriate valve into the guide, 
then lightly tap the valve against the seat so 
the fluid transfers to the valve contact area. 
Do not rotate the valve. 

d. Remove the valve fiom the guide and mea- 
sure the imprinted valve seat width (Figure 
64) at several locations. 

e. Clean all marking fluid from the valves and 
seats. 

Valve Installation 

Perform the following procedure for each set of 
valve components. All components should be clean 
and dry. Rcfcr to Figure 53 as needed. 
1. Coat the valve stem and interior of the oil seal 
with molydisulfide grease. 
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2. Install the spring seat into the head. 
3. Install a new oil seal onto the valve guide, check- 
ing that the circlip seats onto the seal and valve 
guide. 
4. Insert the appropriate valve into the cylinder 
head. Rotate the valve stem as it enters and passes 
through the seal. Check that the seal remains seated, 
then hold the valve in place. 
5.  Install the inner and outer valve springs with the 
small coil pitch, facing down (Figure 65). 
6. Install the spring retainer. 
7. Install a valve spring compressor over the valve 
assembly. Fit the tool squarely onto the spring re- 
tainer. 
8. Tighten the compressor until the spring retainer 
is compressed enough to install the valve keepers. 

CA UTION 
Do not overtighten and compress the 
valve springs. This can result in loss 
of valve spring tension. 

9. Insert the keepers around the groove in the valve 
stem (Figure 66). 
10. Slowly relieve the pressure on the spring re- 
tainer, then remove the compressor from the head. 
11. Tap the end of the valve stem with a soft mallet 
to ensure that the keepers are seated in the valve 
stem groove. 
12. After all valves are installed, perform the sol- 
vent test as described in this chapter. 
13. Install the cylinder head as described in this 
chapter. 

Valve Lapping 

Valve lapping restores accurate sealing between 
the valve seat and valve contact area, without ma- 
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CYLINDER AND PISTON 

1. Hose fitting 
2. O-ring 
3. Bolt 
4. Nut 
5. Cylinder liner 
6. Dowel 
7. Base gasket 
8. Piston ring set 
9. Circlip 

10. Piston 
11. Piston pin 

9 

chining. Lapping should be performed on valves 
and valve seats that have been inspected and are 
within specifications. Lapping should also be per- 
formed on valves and valve seats that have been re- 
conditioned. 
1. Lightly coat the valve face with fine-grade lap- 
ping compound. 
2. Lubricate the valve stem, then insert the valve 
into the head. 
3. Wet the suction cup on the lapping tool and press 
it onto the head of the valve (Figure 67). 
4. Spin the tool back and forth between your hands 
to lap the valve to the seat. Every 5 to 10 seconds, 
rotate the valve 180" and continue to lap the valve 
into the seat. 
5. Frequently inspect the valve seat. Stop lapping 
the valve when the valve seat is smooth, even and 
polished (Figure 68). Keep each lapped valve iden- 
tified so it can be installed in the correct seat during 
assembly. 

6. Clean the valves and cylinder head in solvent 
and remove all lapping compound. Any abrasive al- 
lowed to remain in the head will cause premature 
wear and damage to other engine parts. 

7. After the valves are installed in the head, per- 
form a Solvent Test as described in this section. If 
there is leakage, remove that valve and repeat the 
lapping process. 

CYLINDER 

Removal 

The cylinder and piston can be removed with the 
engine mounted in the frame. Read all procedures 
completely before attempting a repair. Refer to Fig- 
ure 69. 

1. Remove the cylinder head as described in this 
chapter. 
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2. Remove the coolant hose at the front of the cyl- 
inder (A, Figure 70). 
3. Remove the oil pipe retainer and bolt (A, Figure 
71) at the rear of the cylinder. 
4. If the engine crankcases will be split, remove the 
remaining banjo bolts and seal washers (Figure 72) 
securing the oil pipe. 
5. Remove the cylinder mounting bolt, located in 
the cam chain tunnel (Figure 73). Stuff clean shop 
cloths into the tunnel to prevent parts from entering 
the engine. 
6. Remove the cylinder mounting nuts at the front 
(B, Figure 70) and rear (B, Figure 71) of the cylin- 
der. 
7. Loosen the cylinder by tapping around the base. 
If necessary, apply penetrating oil to the joint. 
8. Slowly lift the cylinder from the crankcase. 

a. Account for the two dowels under the cylin- 
der (Figure 74). If loose, remove the dowels 
to prevent them from possibly falling into the 
engine. 

b. Route and secure the cam chain out of the cyl- 
inder. 

9. Remove the base gasket. 
10. Stuff clean shop cloths into the cam chain tun- 
nel and around the piston. Support the piston and 
rod so it does not contact the crankcase or studs 
(Figure 75). 
I I .  Inspect the cylinder as described in this chapter. 

Inspection 

1. Remove all gasket residue from the top and bot- 
tom cylinder block surfaces. 
2. Wash the cylinder in solvent and dry with com- 
pressed air. 
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CYLINDER @ MEASUREMENT 
LOCATIONS 

3. Inspect the overall condition of the cylinder 
(Figure 76) for obvious wear or damage. 

a. Inspect the cylinder bore for scoring or 
gouges. If damaged, overbore the cylinder. 

b. Inspect the water jackets for deposits. 
c. Inspect all threads for condition and cleanli- 

ness. 
4. Measure and check the cylinder for wear. Mea- 
sure the inside diameter of the cylinder with a bore 
gauge or inside micrometer as follows: 

a. Measure the cylinder at three points along the 
bore axis (Figure 77). At each point, measure 
the cylinder front to back (measurement X) 
and side to side (measurement Y). Record the 
measurements for each location. 

b. Compare the largest X or Y measurement re- 
corded to the specifications and service limit 
listed in Table 2. If the cylinder bore is not 
within the service limit, rebore and hone the 
cylinder. The rebored cylinder diameter 
should not vary more than 0.01 mm (0.0004 
in.) at any point. 

NOTE 
Oversize pistons and ring sets are 
available in 0.5 mm (0.020 in.) and 
1.0 mm (0.040 in.). The new service 
limit for the cylinder is 0. I mm (0.004 
in.) more than the actual diameter of 
the cylinder after boring. The new 
service limit for thepiston is 0.15 mm 
(0.006 in.) less than the actual diame- 
ter of the piston. If wear exceeds the 
replacement piston sizes, replace the 
cylinder lineu: Use a standard piston 
and ring set. 

5. If cylinder boring is necessary, take the cylinder 
to a dealership or machine shop to have any ma- 
chine work performed. If the cylinder is to be 
overbored and fitted with the next size piston and 
rings, take the new piston to the shop so the cylinder 
can be accurately bored and honed to accommodate 
the actual piston size. 
6. If the cylinder is within all service limits, and the 
current piston and rings are reusable (see Piston In- 
spection in this chapter), deglaze the cylinder, pref- 
erably with a 240-grit ball hone. Cylinder glaze 
appears as a hard, shiny surface (Figure 78). After 
deglazing, the crosshatching in the cylinder pro- 
vides a uniform surface, capable of retaining oil and 
mating with the rings (Figure 79). 
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7. Thoroughly wash and scrub the cylinder in hot, 
soapy water after inspection and service, to remove 
all fine grit and materialhesidue left from machine 
operations. Check cleanliness by rubbing a clean, 
white cloth over the bore. No residue should be evi- 
dent. When the cylinder is thoroughly clean and dry, 
immediately coat the cylinder bore with oil to pre- 
vent corrosion. Wrap the cylinder until engine reas- 
sembly. 

CA UTION 
Wash the cylinder in hot, soapy water: 
Solvents do not remove the fine grit 
left in the cylinder: This grit causes 
premature wear of the rings and cylin- 
der. 

8. Perform any service to the piston assembly be- 
fore installing the cylinder. 

Installation 

Refer to Figure 69. 
1. Check that all gasket residue is removed from all 
mating surfaces. 
2. Install the dowels and a new base gasket onto the 
crankcase. Figure 80 shows the gasket and dowels 
installed before the piston is installed. Whenever 
the piston is removed, it is easier to install the gasket 
before the piston, since the cam chain must also be 
handled and routed through the gasket. Gasket 
bending or other damage is less likely to occur. 
3. Lubricate the following components with engine 
oil: 

a. Piston and rings. 
b. Piston pin and connecting rod. 
c. Cylinder bore. 

4. Support the piston so the cylinder can be lowered 
into place. 
5. Stagger the piston ring gaps onto the piston as 
shown in Figure 81. Note that the top and second 
ring gaps are opposite one another, pointing to the 
front and back of the piston. The oil ring rails are 
about 30" apart, pointing to the sides. 
6. Lower the cylinder onto the crankcase. 

a. Route the cam chain and guide through the 
chain tunnel. Secure the cam chain so it can- 
not fall into the engine. 

b. As the piston enters the cylinder, compress 
each ring so it can enter the cylinder. A ring 
compressor can also be used. When the bot- 
tom ring is in the cylinder, remove any hold- 
ing fixture and shop cloths from the 
crankcase. 

7. Install and torque the cylinder mounting nuts at 
the front (B, Figure 70) and rear (B, Figure 71) of 
the cylinder. 

a. If necessary, remove the coolant hose fitting 
in order to torque the front nut. 

b. Torque the nuts equally in several passes. 
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a. If the entire oil pipe was removed, install new 
seal washers on the banjo bolts, then fin- 
ger-tighten the bolts (Figure 72). 

b. Torque all the oil pipe banjo bolts and retainer 
bolt after installing the cylinder head. 

10. Install the coolant hose at the front of the cylin- 
der (A, Figure 70). 
11. Install the cylinder head as described in this 
chapter. 

PISTON AND PISTON RINGS 

The piston is made of aluminum alloy and fitted 
with three rings. The piston is held on the small end 
of the connecting rod by a chrome-plated, steel pis- 
ton pin. The pin is a precision fit in the piston and 
rod, and is held in place by circlips. 

As each component of the piston assembly is 
cleaned and measured, record and identify all mea- 
surements. Refer to the measurements when check- 
ing dimensions and wear limits. 

1. Top ring 
2. Second ring 
3. Oil ring rail 
4. Oil ring expander 

Piston Removal 

c. Torque the nuts to 25 N-m (18 ft.-lb.). 
8. Install and torque the cylinder mounting bolt, lo- 
cated in the cam chain tunnel (Figure 73). 

a. Stuff clean shop cloths into the tunnel to pre- 
vent parts from entering the engine. 

b. Torque the bolt to 10 N*m (88 in.-lb.). 
9. Install the oil pipe retainer and bolt (A, Figure 
71) at the rear of the cylinder. Torque the bolt to 8 
N*m (71 in.-lb.). 

1. Remove the cylinder as described in this chapter. 
2. Before removing the piston, check the piston and 
piston pin for obvious play. Hold the rod and try to 
tilt the piston side to side (Figure 82). If a tilting 
(not sliding) motion is detected, there is wear on ei- 
ther the piston pin, pin bore or connecting rod. Wear 
could be on any combination of the three parts. 
Careful inspection is required to determine which 
parts should be replaced. 
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3. Stuff clean shop cloths around the connecting 
rod and in the cam chain tunnel to prevent parts 
from entering the crankcase. 
4. Rotate the ends of the circlips to the removal 
gaps, then remove the circlips from the piston pin 
bore (Figure 83). Discard the circlips. 

NOTE 
New circll'ps must be installed during 
assembly. 

5. Press the piston pin out of the piston by hand 
(Figure 84). If the pin is tight, a pin puller (part No. 
57001-910) and adapter (part No. 57001-121 1) are 
available from a Kawasaki dealership. A simple re- 
moval tool can be made as shown in Figure 85. The 
end of the padded pipe rests against the piston, not 
the piston pin. The hole in the pipe must be larger 
than the diameter of the piston pin. As the nut on the 
end of the rod is tightened, the nut and washer at the 
opposite end dnve the piston pin into the pipe. 

CA UTION 
Do not attempt to drive the pin out 
with a hammer and drgt. The piston 
and connecting rod assembly will 
likely be damaged. 

6. Lift the piston off the connecting rod. 
7. Inspect the piston and piston pin as described in 
this section. 

Piston Inspection 

1. Remove the piston rings as described in this sec- 
tion. 
2. Clean the piston. 

a. Clean the carbon from the piston crown. Use 
a soft scraper, brushes and solvent. Do not use 

* 

ded 

tools that can gouge or scratch the surface. 
This type of damage can cause hot spots on 
the piston during engine operation. 

b. Clean the piston pin bore, ring grooves and 
piston skirt. Clean the ring grooves with a soft 
brush, or use a broken piston ring to remove 
carbon and oil residue (Figure 86). Mild gall- 
ing or discoloratiop can be polished off the 
piston skirt with fine emery cloth and oil. 

3. Inspect the piston. Replace the piston if damage 
is evident. 

a. Inspect the piston crown (A, Figure 87) for 
wear or damage. If the piston is pitted, over- 
heating is likely occurring. This can be 
caused by a lean he1 mixture andor 
preignition. 

b. Inspect the ring grooves (B, Figure 87) for 
dents, nicks, cracks or other damage. The 
grooves should be square and uniform for the 
circumference of the piston. Particularly in- 
spect the top compression ring groove. It is 
lubricated the least and is nearest the combus- 
tion temperatures. If the oil ring appears 
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worn, or ifthe oil ring was difficult to remove, 
the piston has likely overheated and distorted. 

c. Inspect the piston skirt (C, Figure 87). If the 
skirt shows signs of severe galling or partial 
seizure (bits of metal embedded in the skirt), 
replace the piston. 

d. Inspect the interior of the piston (Figure 88). 
Check the crown, skirt, piston pin bores and 
bosses for cracks or other damage. Check the 
oil holes and circlip grooves for cleanliness 
and damage. 

4. Measure the width of a11 ring grooves. Replace 
the piston if any measurement exceeds the service 
limit listed Table 2. 
5. Inspect the piston ring-to-ring groove clearance 
as described in Piston Ring Inspection and Removal 
in this section. 

Piston-to-Cylinder Clearance Check 

Determine the clearance between the piston and 
cylinder to determine if the parts can be reused. If 
parts do not fall within specification, the cylinder 
should be bored oversize to match an oversize pis- 
ton assembly. Clean and dry the piston and cylinder 
before measuring. 
1. Measure the outside diameter of the piston. Mea- 
sure 5 mm (0.2 in.) up from the bottom edge of the 
piston skirt and 90" to the direction of the piston pin 
(Figure 89). Record the measurement. 
2. Determine clearance by subtracting the piston 
measurement from the largest cylinder measure- 
ment. If cylinder measurements are not yet known, 
the procedure is described under Cylinder Inspec- 
tion in this chapter. If the clearance exceeds the 
specifications in Table 2, the cylinder must be 
overbored and fitted with an oversize piston assem- 
bly. 

Piston Pin Inspection 

1. Clean the piston pin. 
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2. Inspect the pin for chrome flaking, wear or dis- 
coloration from overheating. 
3. Inspect the bore in the small end of the connect- 
ing rod (Figure 90). Check for scoring, uneven 
wear, and discoloration from overheating. 
4. Lubricate the piston pin and slide it into the con- 
necting rod. Slowly rotate the pin and check for ra- 
dial play (Figure 91). If play is detectable, one or 
both of the parts are worn. Kawasaki does not pro- 
vide specifications for the pin or connecting rod 
bore. Therefore, if neither part has obvious wear, 
have the pin diameter compared to the diameter of a 
new pin. If the pin is worn, replace the pin and re- 
check for play in the connecting rod. If play still ex- 
ists, replace the rod. 
5. Lubricate the piston pin and slide it into the pis- 
ton bores. Slowly rotate the pin and check for radial 
play. If play is detectable, one or both of the parts 
are worn. Kawasaki does not provide specifications 
for the pin or piston pin bore. Therefore, if neither 
part has obvious wear, have the pin and piston pin 
bore dimensions compared to the dimensions of 
new parts. Replace worn parts. 

Piston Ring Inspection and Removal 

The piston is fitted with two compression rings 
and an oil control ring assembly. The oil ring assem- 
bly consists of two side rails and an expander ring. 
1. Check the piston ring-to-ring groove clearance 
as follows: 

a. Clean the rings and grooves so accurate mea- 
surements can be made with a flat feeler 
gauge. 

b. Press the top ring into the piston groove. 
c. Insert a flat feeler gauge between the ring and 

groove (Figure 92). Record the measure- 
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ment. Repeat this step at other points around 
the piston. Replace the rings if any measure- 
ment exceeds the service limit in Table 2. If 
excessive clearance remains after new rings 
are installed, replace the piston. 

d. Repeat substeps b and c for the second com- 
pression ring. The oil control ring is not mea- 
sured. 

2. Remove the top and second rings with a ring ex- 
pander (Figure 93) or by hand (Figure 94). 

a. Spread the rings only enough to clear the pis- 
ton. 

b. As each ring is removed, check that the top 
mark is visible. The top ring should be 
marked with N and the second ring marked 
with 2N (Figure 95). If necessary, mark the 
rings on their top surface if they will be rein- 
stalled. The oil control ring rails are not 
marked. 

3. Remove the oil ring assembly by first removing 
the top rail, followed by the bottom rail. Remove 
(by hand) the expander ring last. 
4. Clean and inspect the piston as described under 
Piston Inspection in this section. 
5. Measure the thickness of the top and second 
rings (Figure 96). Replace all the rings if any mea- 
surement exceeds the service limit listed in Table 2. 
6. Inspect the end gap ofthe top and second rings as 
follows: 

a. Insert a ring into the bottom of the cylinder. 
Use the piston to square the ring to the cylin- 
der wall. Push the ring about 10 mm (0.4 in.) 
into the cylinder. 

b. Measure the end gap with a feeler gauge (Fig- 
ure 97). Replace all the rings if any measure- 
ment exceeds the service limit listed in Table 
2. Always replace rings as a set. If new rings 
are to be installed, gap the new rings after the 
cylinder has been serviced. If the new ring 
gap is too narrow, carefully widen the gap us- 
ing a fine-cut file as shown in Figure 98. 
Work slow and measure often. 

7. Roll each ring around its piston groove and 
check for binding or snags (Figure 99). Repair mi- 
nor damage with a fine-cut file. 
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Piston Ring Installation 

If new piston rings will be installed, the cylinder 
must be honed. This is necessary to deglaze and 
crosshatch the cylinder surface. The newly honed 
surface is important in providing lubrication pock- 
ets for the new rings, helping them seat and seal 
against the cylinder. A dealership or machine shop 
can hone the cylinder for a minimal cost. Refer to 
Cylinder Inspection in this chapter to determine if 
the cylinder should be honed and reused. If the cyl- 
inder needs to be overbored, a larger piston and 
rings have to be installed. 
1. Check that the piston and rings are clean and dry. 
When installing, spread the rings only enough to 
clear the piston. 
2. Install the rings as follows: 

a. Install the oil ring expander in the bottom 
groove, followed by the bottom rail and top 
rail. The ends of the expander must not over- 
lap. The rails can be installed in either posi- 
tion and direction. 

b. Install the second ring. Check that the 2N 
mark faces up (Figure 95). 

c. Install the top ring. Check that the N mark 
faces up (Figure 95). 

3. Check that all rings rotate freely in their grooves. 

Piston Installation 

1. Install the piston rings onto the piston as de- 
scribed in this section. 
2. Check that all parts are clean and ready to be in- 
stalled. Use new circlips when installing the piston. 

CA UTION 
Never install used circlips. Severe en- 
gine damage could occur: Circlips fa- 
tigue and distort when they are 
removed, even though they appear re- 
usable. 

3. Install a new circlip into the left piston pin boss. 
Rotate the ends of the circlip away from the gap. By 
installing the circlip in the left boss the remaining 
circlip can be installed at the right side of the en- 
gine, where work space is better. 
4. Lubricate the following components with engine 
oil: 

a. Piston pin. 
b. Piston pin bores. 

c. Connecting rod bore. 

5. Start the piston pin into the open pin bore, then 
place the piston over the connecting rod. The arrow 
stamped on the piston crown (Figure 100) must 
point forward. 

CA UTION 
The piston must be installed correctly. 
Failure to install the piston correctly 
can lead to severe engine damage. 

6. Align the piston with the rod, then slide the pin 
through the rod and into the other piston bore. 

7. Install a new circlip into the right piston pin 
boss. Rotate the ends of the circlip away from the 
gap. 

8. Stagger the piston ring gaps on the piston as 
shown in Figure 81. Note that the top and second 
ring gaps are opposite one another, pointing to the 
front and back of the piston. The oil ring rails are 
about 30" apart, pointing to the sides. 

9. Install the cylinder as described in this chapter. 

10. Refer to Chapter Three for break-in proce- 
dures. 



ENGINE TOP END 111 

Table 1 GENERAL ENGINE SPECIFICATIONS 

Engine type Four-stroke, single cylinder, 
Valve system Chain-driven DOHC 4-valve 
Cooling system 
Lubrication system 
Horsepower 
Torque 
Engine displacement 
Bore and stroke 
Compression ratio 
Valve timing 
lntake valve opens 
lntake valve closes 
lntake valve duration 
Exhaust valve opens 
Exhaust valve closes 
Exhaust valve duration 

Liquid cooled 
Forced pressure, wet sump 
47.3 at 6500 rpm (US. model) 
40.5 ft.-lb. (U.S. model) 
651 cc (24.2 cu. in.) 
100.0 x 83.0 mm (3.94 x 3.27 in.) 
9.5:l 

19" BTDC 
69" ABDC 
268" 
57" BBDC 
31" ATDC 
268" 

Table 2 ENGINE TOP END SPECIFICATIONS 

New Service limit 
mm (in.) mm (in.) 

Camshaft 
Chain length (20 linksl2lpins) 127.0-127.4 128.9 

(5.0-5.02) (5.07) 
Bearing oil clearance 0.030-0.064 0.15 

(0.001 2-0.0025) (0.0059) 
Bearing inside diameter 23.000-23.01 3 23.07 

(0.9055-0.9060) (0.9083) 
Journal outside diameter 22.949-22.970 22.92 

(0.9035-0.9043) (0.9024) 
Lobe height 
Intake 36.75-36.85 36.65 

(1.4468-1.4507) (1.4429) 
Exhaust 36.25-36.35 36.15 

(1.4271 -1.431 1) (1.4232) 
Cylinder compression 530-855 kPa (77-1 24 psi) - 
Cylinder head warp limit - 0.05 

(0.002) 

Cylinder 
Inside diameter 100.000-1 00.01 2 100.10 

(3.9370-3.9374) (3.9409) 
Piston-to-cylinder clearance 0.043-0.070 - 

(0.001 7-0.0028) - 
Piston 
Mark direction Arrow facing forward 
Outside diameter 
measurement point 5.0 (0.2) from bottom - 

Outside diameter 99.942-99.957 99.80 
(3.9347-3.9353) (3.9291) 

Ring groove width 
Top and second ring 1.21-1.22 1.31 

(0.0476-0.0480) (0.051 6) 
Oil ring 2.81 -2.83 2.91 

(0.1 106-0.1 11 4) (0.1 146) 

Piston rings 
Thickness (top and second) 1.17-1.19 1.10 

(0.0461 -0.0469) (0.0433) 

(continued) 
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Table 2 ENGINE TOP END SPECIFICATIONS (continued) 

New 
mm (in.) 

Service limit 
mm (in.) 

Ring-to-groove clearance 
Top and second ring 

End gap 
Top and second ring 

Top mark identification 
Top ring 
Second ring 

Valve clearance 
lntake 
Exhaust 

Valve head thickness 
(margin above seat) 

lntake 
Exhaust 

Valve seat 
Angle 
Width 

lntake outside diameter 

Exhaust outside diameter 

Valve stem 
lntake outside diameter 

Exhaust outside diameter 

Runout (total indicator 
reading) 

Valve guide inside diameter 
lntake and exhaust 

Valve spring free length 
Inner intake and exhaust 

Outer intake and exhaust 

Table 3 ENGINE TOP END TORQUE SPECIFICATIONS 

N-m in.-lb. ft.-lb. 

Camshaft cap bolts 12 106 - 
Camshaft sprocket bolts 49 - 36 
Cylinder head bolts* 
6 mm 10 88 - 
8 mm 18 - 13 
10 mm 
First stage 20 - 15 
Second stage 65 - 48 

Cylinder head cover bolts 8 71 - 
Cylinder head nuts 25 - 18 
Cylinder mounting bolt 10 88 - 

(continued) 
C 
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Table 3 ENGINE TOP END TORQUE SPECIFICATIONS (continued) 

N-m in.-lb. ft.-lb. 

Cylinder mounting nuts 25 - 18 
Oil pipe 
Banjo bolts 20 - 15 
Retainer bolt 8 72 - 

Spark plug 14 - 10 
Upper chain guide 
Outer bolts 10 88 - 
Inner bolt 8 71 - 

Upper engine mounting bolts 25 - 18 
Water temperature sending unit 15 - 11 

I *Refer to text for sequence I 
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ENGINE LOWER END 

This chapter provides procedures for servicing or 
removing the following lower end components: 
I .  Cam chain and lower guide. 
2. Left crankcase cover. 
3. Engine balancer. 
4. Crankcase, bearings and seals. 
5. Crankshaft and connecting rod. 

To access and service some of these components, 
the engine must be removed from the frame, then 
dismantled of all assemblies attached to the crank- 
case. 

Read this chapter before repairing the engine 
lower end. Become familiar with the procedures, 
photos and illustrations to understand the skill and 
equipment required. Refer to Chapter One for tool 
usage and techniques. 

SHOP CLEANLINESS 

ENGINE 

The following removal and installation procedure 
outlines the basic steps necessary to remove the en- 
gine from the frame. Depending on the planned 
level of disassembly, consider removing top end 
components, and those located in the crankcase 
covers, while the engine remains in the frame. Since 
the frame keeps the engine stabilized, tight nuts and 
bolts are easier to remove if the engine is held 
steady. Also, if the actual engine problem is un- 
known, it may be discovered in another assembly, 
other than the crankcase. 

During engine removal, make note of mounting 
bolt directions and how cables and wire harnesses 
are routed. Refer to the appropriate chapters for re- 
moval, inspection and installation procedures for 
the components in the engine top end and crankcase 
covers. 

Prior to removing and disassembling the engine, 
clean the engine and frame with degreaser. The dis- Removal and Installation 
assembly job goes easier and there is less chance of 
dirt entering the assemblies. Keep the work envi- 1. Support the motorcycle so it is stable, level and 
ronrnent as clean as possible. Store parts and assem- the rear wheel is off the ground. 

blies in well-marked plastic bags and containers. 2. If possible, perform a compression test (Chapter 
Keep reconditioned parts wrapped and lubricated Three) and leakdown test (Chapter Two) before dis- 
until they are installed. mantling the engine. 
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3. Drain the engine oil (Chapter Three). 

4. Remove the skid plate, side covers, seat, he1 
tank and radiator covers (Chapter Fifteen). 

5. Disconnect the battery leads (Chapter Three). 

6. Drain the engine coolant (Chapter Three). 

7. Disconnect the coolant hoses at the engine. 

8. Remove the footpegs. 

9. Remove the shift lever. 

10. Remove the rear brake pedal (Chapter Four- 
teen). 

11. Disconnect the clutch cable at the engine 
(Chapter Six). 
12. Remove the exhaust pipe (Chapter Four). 
13. Disconnect the starter motor leads (Chapter 
Nine). 
14. Remove the carburetor (Chapter Eight). 
15. Remove the spark plug lead and water tempera- 
ture sending unit lead. 
16. Remove the coil. 
17. Remove the sprocket guard and drive chain 
(Chapter Eleven). 
18. Disconnect' the stator, pickup coil and neutral 
switch wiring harness connectors (Chapter Nine). 
19. Remove the crankcase breather hose. 
20. Inspect the engine and verify that it is ready for 
removal. If desired, remove any additional compo- 
nents that make engine removal and handling eas- 
ier. 
21. Remove the engine mounting bolts and brack- 
ets as follows: 

WARNrnG 
When removing the bolts, be aware 
that the engine may shifi in the frame. 
Keep hands protected-and check the 
stability of the motorcycle and engine 
after removing each set of bolts. Get 
assistance when removing the engine 
from the frame. 

a. Remove the bolts and upper mounting brack- 
ets (Figure 1). 

b. Remove the bolts and lower mounting brack- 
ets (Figure 2). 

c. Remove the rear mounting bolt (A, Figure 3). 
d. Remove the swing arm pivot nut (B, Figure 

3). Do not remove the pivot bolt at this time. 

WARNING 
In the following step, do not com- 
pletely remove the swing arm pivot 
bolt from the frame. Pull the bolt out 
only far enough to remove the engine 
(Figure 4). Complete removal allows 
the swing arm to fall. 

e. Pull the swing arm pivot bolt out so it clears 
the engine, then remove the engine from the 
frame. 

f. Push the swing arm pivot bolt back into the 
frame. 
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g. Clean and inspect the frame in the engine bay. 
Check for cracks and damage, particularly at 
welded joints. 

22. Refer to the procedures in this chapter for ser- 
vicing the crankcase assembly. 
23. Reverse this procedure to install the engine. 
Note the following: 

a. If the chain is endless (no master link) check 
that it is routed over the swing arm pivot be- 
fore installing the swing arm pivot bolt. 

b. Install the engine mounting brackets, bolts 
and nuts. Finger-tighten all nuts before 
torquing. Note the original direction of the 
bolts during installation. Torque all 8 mm 
mounting bolts, followed by the 10 mm 
mounting bolts. Lastly, torque the swing arm 
pivot bolt. Refer to Table 2 for the torque 
specifications. 

NOTE 
Ifthe engine top end is not installed 
when the engine is mounted in the 
frame, do not tighten any mounting 
nuts until the upper mounting brack- 
ets have been installed and aligned 
with their mountingpoints. 

c. Carefully route electrical wires so they are not 
pinched or in contact with surfaces that get 
hot. 

d. Apply dielectric grease to electrical connec- 
tions before reconnecting. 

e. If assemblies have been removed from the top 
end or crankcase covers, install those compo- 
nents. Refer to the appropriate chapters for in- 
spection and installation procedures. 

f. Fill the engine with engine oil (Chapter 
Three). 

g. Fill the cooling system with coolant (Chapter 
Three). 

h. Adjust the clutch free play (Chapter Three). 
i. Check throttle cable adjustment (Chapter 

Three). 
j. Check rear brake pedal height. (Chapter 

Three). 
k. Check chain adjustment (Chapter Three). 
1. Start the engine and check for leaks. 
m. Check throttle and clutch operation. 
n. If the engine top end has been rebuilt, perform 

a compression check. Record the result and 
compare it to fUture checks. 

o. Read the Engine Break-In procedure in Chap- 
ter Three. 

CAM CHAIN AND LOWER GUIDE 

If the engine balancer assembly will be removed, 
the cam chain and lower guide can be removed dur- 
ing that procedure. Use the following procedure 
when only the cam chain and lower guide need to be 
removed. 

Removal, Inspection and Installation 

1. Remove the, cam shafts, then remove the cam 
chain Erom the camshaft sprockets (Chapter Four). 
2. Remove the alternator cover and rotor (Chapter 
Nine). 
3. Remove the cam chain guide and the balancer 
chain guide (Figure 5). If necessary, rotate the 
crankshaft to access the bolt behind the front left 
balancer weight. 
4. Remove the cam chain from the sprocket. 
5. Inspect the cam chain and guide (Figure 6). 
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a. Pull the chain tight and measure a 20-link 
span (21 pins). Refer to Table 1 for specifica- 
tions. Repeat the check on several lengths of 
the chain. 

b. Inspect the chain guide for wear on its face. 
6. Reverse this procedure to install the cam chain 
and guides. Note the following: 

a. Check that the shouldered spacer seats in the 
cam chain guide. The guide should pivot on 
the spacer. 

b. Apply threadlocking compound to the bolt 
threads. 

c. Torque the bolts to the specifications listed in 
Table 2. 

LEFT CRANKCASE COVER 

will be disassembled, also remove the starter 
(Chapter Nine). 
2. Remove the tensioner bolt and shaft lever from 
the balancer tensioner shaft (Figure 7). 
3. Remove the nine bolts from the perimeter of the 
crankcase cover (Figure 8). 
4. Remove the gasket and 2 dowels behind the 
cover. 
5. Inspect the parts for damage. To inspect the 
tensioner bolt and shaft lever, refer to the inspection 
procedures in Engine Balancer in this chapter. 
6. Reverse this procedure to install the cover, 
tensioner bolt and and shaft lever. Note the follow- 
ing: 

a. Install the lever so the weld joint is facing in. 
b. Tighten the cover bolts in several passes and 

in a crossing pattern. 

ENGINE BALANCER 

The engine uses a rotating balancer assembly to 
dampen vibration that is inherent to a single-cylin- 
der engine. The three balancer weights are 
shaft-mounted and synchronized with the crank- 
shaft. The balancer shaft at the front of the engine 
has a weight at each end of the shaft, while the rear 
balancer shaft has a single weight, located between 
the crankcase halves. Both balancer shafts are 
chain-driven by a sprocket on the left end of the 

Removal and Installation crankshaft. 

The left crankcase cover is located between the ~~~l~ and ~~t~ ~ ~ d ~ l   iff^^^^^^^ 
alternator cover and left crankcase. 
1. Remove the alternator cover, starter drive gears In 1996, from engine serial number 
and rotor (Chapter Nine). If the crankcase halves ISL650AE032206-on, the left and rear balancer 
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0 ENGINE BALANCER 

Snap ring 
Washer 
Washer (all 1996-on models) 
Rear balancer sprocket 
Rear balancer sprocket 
Coupling 
Roller 
Spring 
Bearing 
Rear balancer shaft 
Rear balancer weight 
Balancer chain 
Left balancer 
weightlsprocket 
Left balancer weight 
Left balancer sprocket 

8C. Roller 
8D. Spring 

9. Spacer 
10. Front balancer shaft 
11. Right balancer weight 
12. Lockwasher 
13. Nut 
14. Plug 
15. Tensioner bolt 
16. O-ring 
17. Shaft lever 
18. Tensioner spring 
19. Spring lever 
20. Tensioner shaft 
21. Tensioner sprocket 
22. Chain guide 
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sprockets (Figure 9) underwent design changes. 
The left sprocket became rubber-mounted in its bal- 
ancer weight, making the components a single part 
number. The earlier design used springs and rollers 
between the sprocket and weight. Each of these 
components is available as a separate part number. 

These same changes occurred at the rear 
sprocket, eliminating the springs and rollers be- 
tween the sprocket and shaft coupling. Addi- 
tionally, the later design places a washer between 
the crankcase bearing and rear sprocket. 

On all 1996-on models, a washer is used on the 
tensioner bolt. Although some components do not 
appear exactly as those shown in the following pro- 
cedures, the component changes do not affect the 
function or servicing of the balancer assembly. 

Removal 

The following procedure details the complete re- 
moval of the balancer components from the engine 
crankcase. Refer to Figure 9. 
1. Remove the right crankcase cover (Chapter Six). 
2. Remove the alternator cover (Chapter Nine). 

3. Remove the right balancer weight as follows: 
a. Flatten the lockwasher so the nut can be re- 

moved from the balancer shaft. 
b. Hold the rotor with the rotor holder tool. The 

tool can be braced against the bottom of the 
left footpeg. Remove the nut and lockwasher 
securing the right balancer weight (Figure 
10). Remove the weight and spacer from the 
shaft. 

4. Remove the left crankcase cover, tensioner bolt 
and shaft lever as described in this chapter. 
5. Remove the balancer chain tensioner assembly 
as follows: 

a. Remove the tensioner spring (Figure 11). If 
the spring must be used again, do not score, 
scratch or bend the spring ends. Fracturing 
can occur. 

b. Rotate the spring lever counterclockwise to 
relieve chain tension, then carefully pull the 
tensioner shaft assembly from the crankcase 
(Figure 12). Keep the opposite end of the 
shaft tilted up, to prevent dropping the spacer, 
located behind the sprocket. 

CA UTION 
Ifthe spacer falls, it can roll into the 
crankcase opening located below the 
tensioner shaft bore. I f  this occurs, 
use a magnetic tool or wire to retrieve 
the part. 

6. Remove the snap ring hom the left end of the 
front balancer shaft (Figure 13), then remove the 
weightlsprocket and spacer. 
7. Remove the five bolts (Figure 14) securing the 
lower cam chain guide and balancer chain guides. 
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8. Remove the cam chain (A, Figure 15). 
9. Remove the snap ring, washer(s), rear balancer 
sprocket and balancer chain (B, Figure 15). 
10. Refer to Crankcase in this chapter to remove 
the balancer shafts (Figure 16), located between the 
crankcase halves. 
11. Inspect the complete balancer assembly as de- 
scribed in this section. 

Inspection 

During inspection, replace any parts that are ob- 
viously damaged or worn. Refer to Figure 9. 
1. Inspect the front balancer shaft assembly (Fig- 
ure 17). 

a. Inspect the spacers and locknut. 
b. Inspect the splines, threads, snap ring groove 

and polished surfaces on the shaft and right 
weight (Figure 18). 

c. Inspect the splines, sprocket teeth and rubber 
mounting on the left sprocket (Figure 19). On 
early models, inspect the condition of the 
springs and rollers in the sprocket. Replace 
parts that are fatigued, worn or missing. 
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d. Install a new snap ring and lockwasher during 
assembly. 

2. Inspect the rear balancer shaft assembly (Figure 
20). 

a. Inspect the spacers and locknut. 
b. Inspect the splines, snap ring grooves and 

polished surface on the shaft. 
c. Inspect the splines in the weight. 
d. Inspect the splines, sprocket teeth and rubber 

mounting on the sprocket. On early models, 
inspect the condition of the springs and roll- 
ers in the sprocket. Replace parts that are fa- 
tigued, worn or missing. 

e. Install a new snap ring at the left end of the 
shaft during assembly. 

f. Install a new snap ring on the right end of the 
shaft at this time. Install the snap ring so the 
sharp edge faces in (toward balancer weight). 

3. Inspect the tensioner assembly (Figure 21). 
a. Inspect the spacer and washer(s). 
b. Install a new O-ring on the tensioner bolt. 
c. Inspect the fit of the bearing in the sprocket 

and on the tensioner shaft (Figure 22). The 
shaft and sprocket bore should be smooth, 
and the bearing should fit firmly between the 
parts. The sprocket teeth and rubber mount- 
ing must be in good condition. 

d. Assemble the tensioner shaft, bearing, 
sprocket and spring lever (Figure 23). The le- 
ver should fit flat and firmly to the shaft. The 
shaft should rotate freely and smoothly when 
the lever is operated. The sprocket should 
spin freely and smoothly on the shaft. 

4. Inspect the spring lever, spring and shaft lever 
(Figure 24) for the following specific damage. If 
other damage is evident, replace the damaged 
part(s>. 
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a. Inspect the weld on the shaft lever for break- 
age. (a 

b. Inspect the spring hole in the spring lever. The w 

hole should be smooth with no sharp edges 
that could damage the spring ends. 

c. Inspect the spring ends and coils for damage. 
Any scratches, scoring or abnormal bends of 
the spring wire could weaken the spring, . - 

causing it to break. Preferably, install a new 
spring whenever the tensioner assembly is re- 
moved. 

5. Inspect the balancer chain. 
a. Pull the chain tight and measure a 20-link 

span (21 pins). ~ e f e r  to Table 1 for specifica- 
tions. Repeat the check on several lengths of 
the chain. 

b. Note the positions of the silver chain links 
(Figure 25). These links are used to position 
and synchronize the balancer shaft assem- 
blies with the crankshaft. The silver links 
must face out when the chain is installed. 

6. Inspect the chain guides (Figure 26) for wear. 

Installation and Synchronization 

During assembly the sprockets and weights must 
be properly aligned on their respective shafts (Fig- 
ure 27). In addition, the crankshaft and 
sprocketlshaft assemblies must be aligned and en- 
gaged with the proper silver links of the balancer 
chain (Figure 28). 

Follow the procedure closely and check all align- 
ments often as the balancer is assembled. If neces- 
sary, refer to the Early and Late Model Differences 
section and understand the differences in the com- 
ponents. In this procedure, early models are 
1987-1996, to engine serial number 



ENGINE LOWER END 123 

BALANCER SYNCHRONIZATION 

Sprocket alignment tooth 
mark between silver links 

Rear balancer 

Sprocket tooth mark 
aligned with cylinder 
centerline at top Crankshaft 

Sprocket alignment 

I 

l 

and sprocket Chain tensioner 
sprocket 

I 

KL650AE032205. Late models are 1996-on, from 
engine serial number KL650AE032206-on. During 
assembly, lubricate all components with engine oil. 
Refer to Figure 9 as needed. 

1. Assemble the crankcase halves as described in 
Crankcase of this chapter. 

2. Install the following component(s): 

a. Install the spacer on the left end of the front 
shaft. 

b. On late models, install the washer on the rear 
shaft. 

c. On early models, check that the marks on the 
left and rear sprockets are aligned with the 
marks on the mating balancer weight and cou- 
pling. 

3. Position the crankshaft at top dead center. The 
alignment mark(s) on the crankshaft sprocket 
should be parallel to the cylinder centerline. 

4. Orient the balancer chain and identify the silver 
links (Figure 25). There are two pairs of silver 
links, with a single silver link placed between the 
pairs. The silver links are used to position and syn- 
chronize the balancer shaft assemblies with the 
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crankshaft. The silver links must face out when the 
chain is installed. 

5. Position and align the balancer chain on the 
sprockets as follows. Refer to Figure 29 to verify 
proper installation. 

a. Identify the pair of silver links to the right of 
the single silver link. These links will be en- 
gaged with the rear sprocket. 

b. Identify the alignment tooth mark on the rear 
sprocket. 

c. Align and engage the rear sprocket alignment 
tooth mark with the chain, then install the 
sprocket onto the shaft. The alignment mark 
must be between the silver links. If installed 
correctly, the shaft to sprocket alignment 
marks will also be aligned between the silver 
links (Figure 30). 

d. Route the chain under the crankshaft, engag- 
ing the single silver link with the alignment 
tooth mark on the crankshaft sprocket (Fig- 
ure 31). 

NOTE 
During chain routing and alignment 
with the crankshaft and front balan- 
cer shaft, the shafts may rotate 
slightly. As long as the chain remains 
seated in the aligned sprocket(s), 
overall alignment is not affected. 

e. Align and engage the front sprocket align- 
ment tooth mark with the chain. The mark 
must be between the silver links. If installed 
correctly, the weight alignment mark on top 
of the weight will also be aligned between the 
silver links (Figure 32). Do not refer to the 
marks aligning the shaft and weight. 

6. If necessary, slowly rotate the crankshaft and 
balancer shafts back into the top dead center posi- 
tion. 
7. Check that all sprocket alignments are correct. If 
necessary, reposition any sprockets that are not 
aligned at top dead center. 
8. Install the washer and a new snap ring onto the 
rear balancer shaft. Install the snap ring with the 
sharp edge facing out. 
9. Install a new snap ring onto the front balancer 
shaft. Install the snap ring with the sharp edge fac- 
ing in. 
10. Engage the cam chain with the crankshaft 
sprocket, then route the chain toward the top of the 
engine. Use wire to secure the chain and to mini- 
mize slack. 
11. Install the lower cam chain guide and balancer 
chain guides. Note the following: - 

a. Check that the shouldered spacer seats in the 
cam chain guide. The guide should pivot on 
the spacer. 

b. If the front balancer weight must be rotated to 
install the chain guide and bolt at the crank- 
shaft, apply tension to the lower part of the 
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balancer chain. If the chain does not remain 
seated on the sprockets, balancer alignments 
may be lost. Recheck balancer alignments af- 
ter installing the guides. 

c. Apply threadlocking compound to the bolt 
threads. 

d. Torque the bolts to the values listed in Table 
2. 

12. Install the balancer chain tensioner assembly 
(Figure 33). Note the following: 

a. Install the sprocket with the wide shoulder 
facing out. 

b. Install the spring lever with the tensioner 
spring hole facing out. 

c. If possible, install the spring by hand. If pliers 
must be used, prevent excessive stretching, 
scoring or damage to the ends of the spring. 

d. Recheck balancer alignments after installing 
the tensioner. 

13. Install the right balancer weight as follows: 
a. Temporarily install the rotor and fin- 

ger-tighten the rotor nut. 
b. Install the spacer and weight onto the shaft. 

Check that the marks on the weight and shaft 
are aligned (Figure 34). 

c. Install a new lockwasher, engaging the tab on 
the washer with the weight. 

d. Hold the rotor with the rotor holder tool. The 
holder tool can be braced against the top of 
the left footpeg. Install and torque the locknut 
to 44 N*m (32 ft.-lb.). 

e. Lock one side of the washer against the nut 
(Figure 35). 

f. Remove the rotor and continue assembly. 
14. Install the left crankcase cover, tensioner bolt 
and shaft lever as described in this chapter. 
15. Install the rotor, starter drive gears and alterna- 
tor cover (Chapter Nine). If the crankcase halves 
were disassembled, also install the starter (Chapter 
Nine). 
16. Install the right crankcase cover (Chapter Six). 

CRANKCASE 

The following procedures detail the disassembly 
and reassembly of the crankcase. When the two 
halves of the crankcase are disassembled-or 
split-the crankshaft, balancer shafts and transmis- 
sion assemblies can be removed for inspection and 
repair. Before proceeding with this procedure, re- 
move the engine from the frame as described in this 
chapter. All assemblies located in the crankcase 
covers must be removed. It may be easier to remove 
these assemblies with the engine in the frame. The 
engine will remain steady during the disassembly 
process. 

The crankcase halves are made of cast aluminum 
alloy. Do not hammer or pry on the cases. The cases 



CHAPTER FIVE 

will fracture or break. The cases are aligned at the 
joint by dowels, and joined with liquid sealant. 

The crankshaft is made of two full-circle fly- 
wheels, press-fitted to the crankpin. The assembly 
is supported at the left end by a roller bearing, and at 
the right end by a ball bearing. The connecting rod 
has a needle bearing fitted at the large end. 

Disassembly 

Any reference to the left or right side of the en- 
gine refers to the side of the engine as it is mounted 
in the hame-not on the workbench. As components 
are removed, keep the parts organized and clean. 
Leave the right case facing down until all assem- 
blies have been removed from the case. 

1. Place the engine on wooden blocks with the left 
side facing up (Figure 36). 

2. Loosen the 13 bolts at the perimeter of the crank- 
case and the six bolts within the left crankcase cover 
area. Loosen each bolt 114 turn, working in a cross- 
ing pattern. Loosen the bolts until they can be re- 
moved by hand. 

NOTE 
Since the bolt lengths vary, make a 
drawing of the crankcase shape on a 
piece of cardboard. Punch holes in 
the cardboard at the bolt locations. 
After removing each bolt from the 
crankcase, put the bolt in its respec- 
tive hole in the template (Figure 37). 
Ifdesired, mark each bolt hole with a 
reference numbel; indicating which of 
the three bolt sizes is used at that loca- 
tion. After the template is marked, the 
bolts can be removed and cleaned. Af- 
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ter cleaning, return the bolts to the 
template. 

3. Separate the crankcase halves as follows: 
a. With the left side of the engine facing up, 

lightly pry the cases at the notch located at the 
back of the engine. The notch is between the 
bores for the swing arm bolt and rear engine 
mounting bolt. Pry the case slowly and only 
enough to break the seal between the cases. If 
necessary, use a heat gun to soften the joint 
sealant, making separation easier. 

CA UTION 
Pry the cases only at the notch. Do not 
pry the cases on the mating surfaces. 
Damage to the cases will likely occur: 

b. When the case seal breaks, raise and lower the 
left case until it is fully released. Evenly lift 
the left case from the right case (Figure 38). 

c. Account for the two dowels between the cases 
when the cases are separated (Figure 39). 

4. Remove the front balancer shaft (Figure 40). 
5. Remove the rear balancer shaft and weight (Fig- 
ure 41). Account for the shaft washer between the 
bearing and weight. Inspect the complete balancer 
assembly as described in this chapter. 
6. Remove the crankshaft assembly (Figure 42) 
from the case. The crankshaft should free itself 
from the right bearing without the use of tools. Do 
not lift the crankshaft by the connecting rod. Inspect 
the crankshaft assembly and cases as described in 
this chapter. 

CA UTION 
Take extreme care when removing, 
handling and storing the crankshaft. 
Do not expose the assembly to dirt or 
dace  it in an area where it could roll 
and fall to theyoor: Ifthe crankshaft 
is dropped, the crankpin will likely be 
knocked out of alignment. The con- 
necting rod may also be damaged. 

7. Remove the transmission assembly from the 
case as follows: 

a. Remove the two shift fork shafts (A, Figure 
43). 

b. Remove the shift drum (Figure 44), disen- 
gaging it from the shift forks. If necessary, 
raise the transmission shafts slightly to disen- 
gage the forks from the shift drum. 
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c. Remove the No. 1, No. 2 and No. 3 shift forks 
(Figure 45). 

d. Remove the input shaft and output shaft as- 
semblies (Figure 46) as a unit, keeping the 
gears meshed and the shafts upright. 

e. Disassemble and inspect the transmission 
(Chapter Seven). 

CA UTION 
Take extreme care when removing, 
handling and storing the transmis- 
sion. Wvap and store the assembly un- 
til it is inspected. Do not expose the 
assembly to dirt orplace it in an area 
where it could roll andfall to thejloor: 

Assembly 

1. Read the entire procedure to ensure that all tools, 
parts and supplies are on hand, as well as proper 
preparation of the case halves. Follow these prac- 
tices when assembling the crankcase: 

a. Check that all mating surfaces are smooth, 
clean and dry. Minor irregularities can be re- 
paired with an oil stone. After thorough re- - 
moval of the old sealant, clean all mating 
surfaces with a highly evaporative solvent, 
such as brake cleaner or electrical contact 
cleaner. The new sealant will not adhere to 
oily surfaces. 

b. Lubricate the crankshaft, bearings and trans- 
mission assembly with engine oil. 

c. Lubricate seal lips with grease. 
d. To install the crankshaft, use the crankshaft 

installation jig (part No. 57001-1 174). The 
tool can be ordered from a Kawasaki dealer- 
ship. The tool (Figure 47) is adjusted to fit 
snugly between the flywheels, opposite the 
crankpin. As the crankcase halves are seated 
together, the tool prevents the flywheels from 
flexing or binding, causing misalignment of 
the flywheels. 

e. A liquid gasket sealant is required to seal the 
crankcase halves. Use Kawabond 5 or 
Yamabond 4, available at dealerships. These 
sealants are durable and can be submerged in 
oil. Depending on experience and preference, 
Kawabond 5 is thinner than Yamabond 4, and 
may be considered more difficult to evenly 
apply. 

CA UTION 
Do not attempt to seal the cases with 
RTV silicone sealant, commonly 
found at auto parts stores. The sealant 
is inadequate for this application. Oil 
leakage and possible engine damage 
is likely to occur: 

2. Place the right crankcase on wooden blocks, 
with the open side of the case facing up. 

3. Install the transmission as follows: 

a. Mesh the input shaft and output shaft assem- 
blies. Keeping the gears meshed and the 
shafts upright, insert the assembly into the 
case (Figure 46). 

b. Identify the shift forks. (Figure 45). Shift 
forks No. 1 and No. 2 can be identified by the 
casting around the guide pins (Figure 48). 
These forks mate with the output shaft gears. 
Shift fork No. 1 mates with fourth gear and 
shift fork No. 2 mates with fifth gear. Shift 
fork No. 3 has a smaller claw diameter and 
only mates with third gear on the input shaft. 
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No. 1 

c. Install the shift forks, engaging them with the 
appropriate gears. Check that the guide pin on 
each fork points toward the shift drum area. 

d. Install the shift drum (Figure 44), engaging it 
with the shift forks. If necessary, raise the 
transmission shafts slightly to engage the 
forks with the shift drum. Note that shift fork 
No. 1 and No. 3 share the same groove in the 
shift drum. 

e. Align the bores in the shift forks, then insert 
the shift fork shafts (A, Figure 43) through 
the forks and into the case. Check that the 
shafts are fully seated in the case. 

f. Check transmission operation. While turning 
the shafts and shift drum, observe the action 
of the shift drum and forks. The shift drum 
should move through its complete rotation 
and the forks should operate smoothly. Also 
check that both shafts turn freely when the 
shift drum is in the neutral position. The neu- 
tral position can be identified by the neutral 
switch indentation on the shift drum (B, Fig- 
ure 43). When the indentation is at the 8 
o'clock position, the transmission should be 

in neutral. Leave the transmission in neutral 
during engine assembly. 

4. Install the crankshaft as follows: 
a. Insert the crankshaft installation jig between 

the crankshaft flywheels (Figure 49). Install 
the jig so it is opposite the crankpin and strad- 
dles the rod. 

b. Lubricate the crankshaft and case bearing. 
c. Position the crankshaft so the installation tool 

is aligned between the cylinder studs. 
d. Insert the crankshaft into the case bearing and 

hand-press the crankshaft into place. If the 
crankshaft does not fully seat, place supports 
under the case and around the bearing before 
applying additional pressure. 

e. After the crankshaft is seated, check that it 
moves freely. Temporarily remove the instal- 
lation jig, then hold the connecting rod while 
rotating the crankshaft. After proper installa- 
tion is verified, install the jig. 

5. Install the rear balancer shaft and weight (Figure 
41). Install the shaft with the splined end facing out. 
At the smooth end of the shaft, check that a new 
snap ring is installed and the washer is on the shaft. 
The washer is placed between the snap ring and 
bearing. If necessary, refer to Figure 9 for proper 
orientation of the parts. 
6. Install the front balancer shaft (Figure 40). 
7. Install the left crankcase onto the right crankcase 
as follows: 

a. Check that all mating surfaces are clean and 
dry. 

b. On the right crankcase, insert the two dowels 
and secure the crankshaft installation jig be- 
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tween the cylinder studs (Figure 50). Strong 
rubber bands work well. 

c. Apply liquid gasket sealant, such as 
Kawabond 5 or Yamabond 4, to all mating 
surfaces. This includes applying the sealant 
around all bolt holes. Use enough sealant to 
fill voids and provide a continuous seal on the 
entire joint. Do not use excessive amounts of 
sealant. 

d. Check that all shafts are aligned vertically, 
then fit the left case squarely onto the right 
case. 

e. If necessary tap the left case with a mallet to 
evenly seat the cases. Do not force the cases. 
If the cases are not seating, a shaft is probably 
misaligned with its bore. Lift the case and 
slightly move it side to side until the shaft(s) 
are properly guided. 

8. Remove each crankcase bolt from the template 
and insert the bolts into the appropriate holes. Fin- 
ger-tighten the bolts. 
9. Tighten the bolts equally in several passes and in 
a crossing pattern. Torque the 6 mm bolts to 8 N-rn 
(71 in.-lb.) and the 8 rnm bolts to 19 N*m (14 
ft.-lb.). 
10. Rotate the crankshaft and transmission shafts 
and check for smooth operation. If binding is evi- 
dent, separate the cases and correct the problem. 
11. Allow the sealant to set for at least an hour be- 
fore handling the crankcase. 
12. Remove the installation jig from the crank- 
shaft. If desired, leave the connecting rod supported 
by the rubber bands until they must be removed. 
Cover the cylinder opening to prevent the entry of 
parts or debris. 
13. The crankcase assembly is ready for installa- 
tion into the frame. If desired, top end components 
and those located in the side covers can be installed 
at this time. Refer to the appropriate chapters for in- 
spection and installation procedures for the compo- 
nents in the engine top end and crankcase covers. 

Inspection 

1. In the left crankcase, remove the oil seals from 
the output shaft bearing (A, Figure 51) and shift 
shaft bore (B). Remove the seals as described in this 
chapter. 
2. Remove the neutral switch (C, Figure 51). 

3. In the right crankcase, remove the oil pickup 
tube and breather tube (Figure 52). Do not remove 
the plugs from the oil passages (Figure 53). The 
plugs should remain seated in the case. 

4. Remove all sealant horn the gasket surfaces. 
Avoid gouging or scratching the surfaces. 

5. Clean the crankcase halves with solvent. Flush 
all bearings last, using clean solvent. 

6. Dry the cases with compressed air. 

WARNING 
When drying the bearings with com- 
pressed a i ~  minimize spinning the 
bearings. Do not spin them at high 
speed. Since the bearings are not lu- 
bricated, damage could occur: 

7. Flush all passages with compressed air. 

8. Oil the engine bearings before inspecting their 
condition. 

9. Inspect the bearings for roughness, pitting, gall- 
ing and play. Replace any bearing that is not in good 
condition, or is loose in the crankcase bore. Always 
replace the opposing bearing at the same time. 
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SEAL REPLACEMENT 

Output Shaft 

a. Install the oil pickup tube. Install a new 
O-ring onto the tube. Apply threadlocking 
compound to the bolt threads before install- 
ing. 

b. Install the breather tube. 
c. Install a new seal washer onto the neutral 

switch, then install and torque the switch to 
15 N*m (1 1 ft.-lb.). 

10. Inspect the cases for fractures around all 
mounting and bearing bosses, stiffening ribs and 
threaded holes. If repair is required, the case should 
be taken to a dealership or machine shop that repairs 
precision aluminum castings. 

11. Check all threaded holes for damage or sealant 
buildup. Clean threads with the correct size metric 
tap. Lubricate the tap with oil or aluminum tap 
fluid. 

12. After the seals and any bearings are replaced: 

1. Pry out the old seal (A, Figure 51). If necessary, 
place a block of wood on the case to improve lever- 
age and protect the case !from damage. 

CA UTION 
When pying, do not allow the end of 
the tool to touch the seal bore or snag 
the oil hole in the bore. Scratches in 
the bore will cause leakage and 
heavy-handed prying can break the 
casting. 

2. If a new bearing will be installed, replace the 
bearing before installing the new seal. 
3. Clean the oil seal bore. 
4. Apply grease to the lip and sides ofthe new seal. 
5. To help prevent the new seal from being driven 
too deep, pass a wire tie, or similar object, through 
the oil hole and leave it there until the new seal is in- 
stalled (Figure 54). 
6. Place the seal in the bore, with the closed side of 
the seal facing out. The seal must be square to the 
bore. 
7. Drive or press the seal into place. Use a driver 
that fits at the perimeter of the seal. 
8. Move the object placed in the oil hole and verify 
that the hole is uncovered. Remove the object from 
the hole. 

Shift Shaft 

1. Pry out the old seal (B, Figure 51). If necessary, 
place a block of wood on the case to improve lever- 
age and protect the case from damage. 

CA UTION 
When pying, do not allow the end of 
the tool to touch the seal bore. 
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Scratches in the bore will cause leak- 
age. 

2. Clean the oil seal bore. 
3. Apply grease to the lip and sides of the new seal. 

NOTE 
This seal is commonly replaced when 
the engine is assembled. If the shift 
shaft is passing through the bore, 
cover the shaft splines with plastic 
wrap, toprevent tearing of the seal lip 
when it passes over the shaft. 

4. Place the seal in the bore, with the closed side of 
the seal facing out. The seal must be square to the 
bore. 
5. Press the seal into place by hand. If necessary, 
use a driver that fits at the perimeter of the seal. 

CRANKCASE BEARING REPLACEMENT 

Refer to Chapter One for additional removal and 
installation techniques for bearings. Also refer to 
Interference Fit if using heat is preferred for the re- 
moval and installation of the bearings in the hous- 
ings. 

Crankcase Bearing Drivers and Puller 

Preferably, remove crankcase bearings with a 
press. Pressure can be controlled and applied more 
evenly. If bearing drivers and pullers must be used, 
Kawasaki recommends the following tools. 
1. Bearing driver set (part No. 57001 1-1 129), or an 
equivalent. The set can be ordered from a dealer- 
ship. 
2. Blind bearing puller. Used for transmission shaft 
bushings. 

Crankcase Bearing Identification 

1. When replacing crankcase bearings, note the fol- 
lowing: 

a. Where used, remove bearing retainers (Fig- 
ure 55) before attempting bearing removal. 
When installing retainers, clean the screw 
threads and install the screws using 
threadlocking compound. 

b. Identify and record the size code of each bear- 
ing before removing it from the case. This 

eliminates confision when installing the 
bearings in their correct bores. 

c. Record the orientation of each bearing in its 
bore. Note if the size code faces toward the in- 
side or outside of the case. Commonly, the 
markings should face up when installing the 
bearing. 

d. Use a hydraulic press or a set of bearing driv- 
ers to remove and install bearings. All bear- 
ings in the crankcases are an interference-fit. 
Removing and installing the bearings is eased 
by using heat, as described in Interference Fit 
in Chapter One. 

e. Bearings that are only accessible from one 
side of the case can be removed with a blind 
bearing puller. The puller is fitted through the 
bearing, then expanded to grip the back side 
of the bearing. A sliding weight on the tool is 
quickly pulled back to impact and dislodge 
the bearing. 
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f. Front balancer shaft bearing (F). Manufac- 

CA UTION 
Before performing this procedure, ve- 
fer to Steps 1-3 in the Crankcase 
Bearings section to determine ifthere 
is specific information related to the 

turer's marks facing out. 

Crankcase Bearing Replacement 

All crankcase bearings can be removed and in- 
stalled using the following steps. Read the entire 
procedure before replacing any bearing. 

2. The following substeps identify the right crank- 
case bearings (Figure 56). The direction of the 
manufacturer's marks on each bearing is also indi- 
cated. When the marks are facing in, this indicates 
they face the inside of the case. When the marks are 
facing out, this indicates they face the outside of the 
case. 

a. Front balancer shaft bearing (A). Manufac- 
turer's marks facing out. 

b. Crankshaft bearing (B). Manufacturer's 
marks facing in. 

c. Rear balancer shaft bearing (C). Manufac- 
turer's marks facing in. 

d. Input shaft bearing (D). Manufacturer's 
marks facing in. 

e. Shift drum bearing (E). Manufacturer's 
marks facing in. 

f. Output shaft bushing (F). 
3. The following substeps identify the left crank- 
case bearings (Figure 57). The direction of the 
manufacturer's marks on each bearing is also indi- 
cated. When the marks are facing in, this indicates 
they face the inside of the case. When the marks are 
facing out, this indicates they face the outside of the 
case. 

a. Output shaft bearing (A). Manufacturer's 
marks facing out. 

b. Input shaft bushing (B). 
c. Shift drum bushing (C). 
d. Rear balancer shaft bearing (D). Manufac- 

turer's marks facing in. 
e. Crankshaft bearing race (E). Manufacturer's 

marks facing in. The roller bearing is 
mounted on the crankshaft. 

bearing being installed. Do not install 
a bearing until any specEfic informa- 
tion is known. 

1. Remove the seal from the bearing, if applicable. 
2. Make note of which side of the bearing is facing 
UP. 
3. Heat the crankcase as described in Interference 
Fit in Chapter One. Observe all safety and handling 
procedures when the case is heated. 

CA UTION 
Do not heat the housing or bearing 
with a propane or acetylene torch. 
The direct heat will destroy the case 
hardening of the bearing and will 
likely warp the housing. 

4. Support the heated crankcase on wooden blocks, 
allowing space for the bearing to fall from the bore. 
5. Remove the damaged bearing from the bore, us- 
ing a press, hand-driver set or bearing puller. 
6. Clean and inspect the bore. Check that all oil 
holes (where applicable) are clean. 
7. Place the new bearing in a freezer and chill for at 
least one hour. 
8. When the bearing is chilled, reheat the crank- 
case. 
9. Support the heated crankcase on wooden blocks, 
then lubricate the mating surface of the bore and 
bearing. Place the bearing squarely over the bore 
and check that it is properly oriented. 

a. If the correct orientation of a bearing is not 
known, generally, bearings that are not sealed 
on either side should be installed with the 
manufacturer's marks (stamped on the side of 
the bearing) facing up. 
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b. Generally, bearings with one side sealed 
should have the sealed side facing down. 

10. Press the bearing into place using a driver that 
fits onto the outer bearing race. 

CA UTION 
I fa  press is not available, the bearing 
can be seated by hand, using a driver 
and hammer. Place the driver 
squarely over the bearing, then drive 
the bearing into the case. Prevent us- 
ing excessive force when driving the 
bearing. Bearing and case damage 
could occur: 

11. Install the seal (if applicable) as described in 
this chapter. 

CRANKSHAFT 

Inspection 

Carefully handle the crankshaft assembly during 
inspection. Do not place the crankshaft where it 
could accidentally roll off the workbench. The 
crankshaft is an assembly-type, with its two halves 
joined by a crankpin. The crankpin is hydraulically 
pressed into the flywheels and aligned, both verti- 
cally and horizontally, with calibrated equipment. 

If any part of the crankshaft assembly is worn or 
damaged, have a dealership evaluate all the parts to 
determine the practicality of repair. 
1. Clean the crankshaft with clean solvent and dry 
with compressed air. Lubricate the rod bearing and 
shaft bearing with engine oil. 
2. Inspect the right end of the crankshaft (Figure 
58). 

a. Inspect the shaft threads. The primary 
drive-gear nut is torqued to these threads. 
Light damage can be corrected with a thread 
file. 

b. Inspect the keyway and seating surfaces for 
the primary drive gear and oil pump drive 
gear. 

c. Inspect the bearing surface for scoring, heat 
discoloration or other damage. Burnishing 
can be removed with 320-grit carborundum 
cloth. 

3. Inspect the left end of the crankshaft (Figure 
59). 

a. Inspect the keyway and seating surface for the 
rotor. Burnishing can be removed with 
320-grit carborundum cloth. 

b. Inspect the cam chain sprocket and balancer 
sprocket for wear and broken teeth. 

c. Inspect the bearing for heat discoloration or 
other damage. Check that the rollers turn 
freely and are firmly in the bearing race. 

NOTE 
On 1987-1996 models (to engine se- 
rial number kX650AE032205), the 
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left crankshaft bearing and cam 
chain/balancer sprocket assembly are 
available as replacement parts. On 
later models, the parts are only avail- 
able asparl of the Ze) crankshaft h a y  

4. Inspect the connecting rod. 

a. Inspect the rod small end (A, Figure 60) for 
scoring, galling or heat damage. Refer to 
Chapter Four for additional inspections of the 
rod bore, piston pin and piston. 

b. Inspect the rod big end and bearing for obvi- 

ceptible play. Refer to Table 1 for 
specifications. 

d. Measure the connecting side clearance (Fig- 
ure 61). Refer to Table 1 for specifications. 

5. Place the crankshaft in a flywheel alignment jig 
and measure crankshaft runout with a dial indicator. 
The jig centers should be inserted into the ends of 
the crankshaft. Measure at the two points shown in 
Figure 62. The maximum difference in gauge read- 
ings is the total runout. If the runout exceeds the 
specifications listcd in Table 1, have a dealership 
evaluate and possibly retme the crankshaft. 

ous scoring, galling or heat damage. 

c. Inspect the rod for radial clearance (B, Figure 
NOTE 

r i t  is known that the crankshaft was 
60). Mount the crankshaft in a set of V-blocks dropped or damaged, or if the engine 
and accurately measure play. An acceptable exhibited abnormal vibration, have 
method is to grasp thc rod and feel for radial the crankshaft alignment checked be- 
play in all directions. There should be no per- fore assembling the engine. 

Table 1 ENGINE LOWER END SPECIFICATIONS 

New Service limit 
mm (in.) mm (in.) 

Balancer chain length 
(20 links121 pins) 190.0-1 90.5 193.4 

(7.48-7.50) (7.61) 
Camshaft Chain length 
(20 links121 pins) 127.0-127.4 128.9 

(5.0-5.02) (5.07) 
Connecting rod 
Side clearance 0.25-0.35 0.60 

(0.01 0-0.01 4) (0.024) 
Radial clearance 0.008-0.020 0.07 

(0.0003-0.0008) (0.003) 
Crankpin-to-flywheel tolerance 
(cold) 0.093-0.122 - 

(0.0037-0.0048) 

(continued) 
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Table 1 ENGINE LOWER END SPECIFICATIONS (continued) 

New Service limit 
mm (in.) mm (in.) 

Crankshaft runout (total 
indicator reading) 
Left half 0.03 

(0.0012) 
Right half 0.04 

(0.001 6) 

Table 2 ENGINE LOWER END TORQUE SPECIFICATIONS 

N*m in.-lb. ft.-lb. 

Balancer shaft nut 
(right side) 44 - 32 

Balancer chain guide bolts 
6 mm 12 106 - 
8 mm 25 - 18 

Engine mounting bolts 
8 mm 25 - 18 
10 mm 44 - 32 

Cam chain guide bolt 25 - 18 
Crankcase bolts 
6 mm 8 71 - 
8 mm 19 - 14 

Neutral switch 15 - 11 
Oil drain plug 23 - 17 
Oil pipe 
Banjo bolts 20 - 15 
Retainer bolt 8 71 - 

Oil pressure relief valve 15 - 11 
Primary drive gear nut 120 - 89 
Swing arm pivot bolt 98 - 72 



CHAPTER SIX 

CLUTCH, GEARSHIFT LINKAGE AND 
LUBRICATION SYSTEM 

quired. Refer to Chapter One for tool usage and 
techniques. 

This chapter provides service procedures for the 
following components on the right side of the en- 
gine crankcase: 
1. Right crankcase cover. 
2. Clutch. 
3. External gearshift linkage. 
4. Oil pump. 
5. Primary drive gear. 
6. Clutch cable replacement. 
7. Kickstarter. 

Read this chapter before attempting repairs to the 
components in the right crankcase cover. Become 
familiar with the procedures, photos and illustra- 
tions to understand the skill and equipment re- 

RIGHT CRANKCASE COVER 

Removal and Installation 

1. Remove the skid plate (Chapter Fifteen). 

2. Drain the engine oil and remove the oil filter 
(Chapter Three). 
3. Drain the cooling system (Chapter Three). 

4. Remove the rear brake pedal (Chapter Four- 
teen). 

5.  Remove the right footpeg. 

6. Remove the clutch cable holder, then remove the 
clutch cable from the release lever (Figure 1). The 
cable does not have to be removed from the cable 
holder. 

7. Remove the water pump cover and impeller as- 
sembly (Chapter Ten). 

8. Remove the 15 bolts hom the perimeter of the 
crankcase cover (Figure 2). 
9. Turn the clutch release lever so it points to the 
back. This disengages it from the clutch lifter, lo- 
cated behind the cover. 
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10. Hold the release lever in position and remove 
the cover. If necessary, lightly tap the cover to help 
loosen it from the engine. 
11. Account for the two dowels that fit between the 
crankcase and cover (A, Figure 3). 
12. Remove the O-ring at the oil filter housing (B, 
Figure 3). 
13. Remove the cover gasket. 
14. Remove the crankcase oil strainer (Figure 4). 
15. Inspect the cover assembly as described in this 
section. 
16. Reverse these steps to install the right crank- - 
case cover assembly. Note the following: 

a. Install a new, lubricated O-ring on the oil fil- 
ter housing. 

b. Clean all residue and oil from the engine gas- 
ket surface. 

c. Check that the crankcase oil strainer is in- 
stalled and seated (A, Figure 5). 

d. Apply molybdenum disulfide grease to the 
end of the crankshaft (B, Figure 5) and im- 
peller shaft (C). Do not plug the oil hole in the 
crankshaft. 

e. Install a new cover gasket on the crankcase 
dowels. 

f. Apply molybdenum disulfide grease to the 
contact points of the clutch release lever and 
clutch lifter. 

g. Turn the clutch release lever so it points back, 
then install the cover. When the cover is in- 
stalled, turn the release lever forward to en- 
gage it with the clutch lifter. 

h. Install a new oil filter and fill the engine with 
oil (Chapter Three). 

i. Fill the engine with coolant (Chapter Three). 
j. Check clutch operation. If necessary, adjust 

the clutch (Chapter Three). 
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Inspection and Disassembly 

1. Wipe the cover clean. Do not submerge the cover 
in solvent unless all bearing and seal assemblies are 
removed. 
2. Inspect the crankshaft oil seal in the crankcase 
cover (Figure 6) .  This seal fits over the end of the 
crankshaft and must be in good condition. Oil under 
pressure passes from the oil filter housing and into 
the end of the crankshaft, where it then goes to the 
crankpin and connecting rod. If this seal leaks, oil 
pressure will be reduced to these parts. Replace the 
seal as follows: 

a. Remove the bolt and seal retainer plate. 
b. Pry the seal from its bore (Figure 7). 
c. Lubricate the new seal with grease. 
d. Place the seal over the bore, with the closed 

side facing up. 
e. Place a driver or socket over the seal (Figure 

8) that is sized to fit the perimeter of the seal. 
f. Drive the seal into place. 
g. Install the seal retainer plate and bolt. Note 

the correct orientation of the plate (Figure 6) .  
3. Inspect the clutch release lever, seal and bearing. 
On 1987-1995 models, the lever is secured with a 
retaining bolt. Note the position of the lever before 
removing the bolt. 

a. Inspect the lever for shaft wear and fit it in the 
bearing. 

b. Inspect the seal. If oil leakage is evident, re- 
place the seal. Pry the seal from its bore (Fig- 
ure 9), then apply grease to the new seal. Seat 
the seal using a driver that fits on the perime- 
ter of the seal. The wear ring on the seal 
should rest slightly above the case. The wear 
ring prevents the clutch release lever from 
contacting the case. 

c. Inspect the bearing (Figure 10). If damaged 
or worn, remove the seal and drive the bear- 
ing out of the bore. Lubricate the new bear- 
ing, then drive it into the bore. Use a driver 
that fits on the perimeter of the bearing. In- 
stall the bearing with the manufacturers 
marks facing up. Drive the bearing no deeper 
than flush with the inside of the case. Install a 
new seal. 

4. Inspect the relief valve (Figure 11). If engine or 
oil pump damage has occurred, remove the valve 
from the crankcase cover. Remove thc snap ring 
from the valve, then disassemble and clean the 
parts. Also clean the oil passage in the cover. When 
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installing, apply threadlocking compound to the re- 
lief valve threads. 
5. Inspect and clean the crankcase oil strainer (Fig- 
ure 4) whenever the crankcase cover is removed. 
Oil passes from this screen to the oil pump. A 
plugged, damaged or missing screen could cause 
engine damage. If the screen or grommet is dis- 
torted or damaged, replace the parts. Inspect and 
clean the passage where the strainer seats. 

CLUTCH 

The clutch assembly consists of an outer housing 
and a clutch hub. A set of clutch plates and fiction 
plates are alternately locked to the two parts. The 
gear-driven clutch housing is mounted on the trans- 
mission input shaft and can rotate freely. The hous- 
ing receives power fi-om the primary drive gear 
mounted on the crankshaft. As the clutch is en- 
gaged, the housing and friction plates transfer the 
power to the clutch plates, locked to the clutch hub. 
The clutch hub is splined to the input shaft and pow- 
ers the transmission. The plate assembly is engaged 
by springs and disengaged by a cable-actuated re- 
lease lever and lift assembly. 

The clutch operates immersed in the engine oil 
supply. Oil additives should not be added to the oil 
supply, since these can cause poor clutch operation. 
The friction plates can also become contaminated. 

On 1987- 1995 models, the clutch uses seven fric- 
tion plates and six clutch plates. On 1996-on mod- 
els, the clutch uses eight friction plates and seven 
clutch plates. The removal, inspection and installa- 
tion procedures are the same for all models. 

Removal 

Refer to Figure 12. 
1. Remove the right crankcase cover as described 
in this chapter. 
2. Remove the five bolts compressing the clutch 
springs (Figure 13). Make several passes to relieve 
the pressure equally on the bolts. 
3. Remove the bolts and springs from the clutch 
(Figure 14). 
4. Remove the pressure plate. When removing, 
keep the plate tilted up so the lifter bearing in the 
back of the plate does not fall out (Figure 15). 
5. Remove the clutch lifter (Figure 16). 

6. Remove the plates from the clutch housing and 
clutch hub (Figure 17). 

NOTE 
On 1996-on models, note that the 
outer friction plate seats into the shal- 
low slots of the outer housing (Fipre 
18). 

7. Remove the clutch locknut (Figure 19) as fol- 
lows: 

a. Temporarily install the right footpeg. 
b. Attach a clutch holder tool to the clutch hub 

and rest it on the footpeg (Figure 20). 

CA UTION 
Do not jam the gears with screwdriv- 
ers or other tools. This can cause gear 
breakage. The Kawasaki clutch 
holder tool (part No. 57001-305) can 
be ordered from a Kawasaki dealer- 
ship. 

c. Using a 30 mrn socket, loosen the locknut. 
d. Remove the clutch locknut and lockwasher. 

8. Remove the clutch hub (Figure 21). 
9. Remove the washer (Figure 22). 
10. Remove the clutch housing (Figure 23). 
11. Remove the clutch housing collar (Figure 24). 
12. Remove the spacer (Figure 25). 
13. Inspect the clutch assembly as described in this 
section. 

Inspection 

Always replace clutch plates, friction plates or 
springs as a set if they do not meet specifications. If 
any part shows signs of wear or damage, replace it, 
regardless of its specification. Refer to the specifi- 
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CLUTCH ASSEMBLY 

12 11 10 9 8 

3 

1. Bolt 8. Friction plate 
2. Spring 9. Clutch plate 
3. Pressure plate 10. Clutch hub 
4. Lifter bearing 11. Washer 
5. Lifter 12. Clutch housing 
6. Locknut 13. Collar 
7. Lockwasher 14. Spacer 
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cations listed in Table 1 for component service lim- 
its, when applicable. 

1. Clean the parts in solvent and dry with com- 
pressed air. Also clean the transmission shaft. 

2. Measure the thickness of each friction plate 
(Figure 26). Measure at several locations around 
the perimeter. 

3. Inspect the tabs on the friction plates (Figure 
27). The tabs must not be damaged. Check that each 
plate slides smoothly in the clutch housing. 
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4. Measure each clutch plate (Figure 28) for warp. 
Lay each plate on a surface plate, or thick piece of 
glass, and measure any gap around the perimeter of 
the plate. 

5. Inspect the inner teeth on the plates (Figure 29). 
The teeth must not be damaged. Check that each 
plate slides smoothly on the clutch hub. 

6. Measure the free length of each clutch spring 
(Figure 30). 

7. Inspect the clutch housing and collar (A, Figure 
31). 
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a. Inspect the surface of the collar and housing 
bore for wear and damage. Check the fit of the 
collar in the bore and on the transmission 
shaft. The collar should move freely, but have 
no obvious play. 

b. Inspect the oil pockets in the housing bore for 
cleanliness. 

c. Inspect the gear teeth (B, Figure 31) for wear 
or damage. 

d. Inspect the damper springs (C, Figure 31) 
and rivets (D) on both sides of the housing for 
looseness or damage. 

e. Inspect the slots for nicks, wear and damage 
(Figure 32). The slots must be smooth and 
free of defects so the friction plates smoothly 
engage and disengage. If chatter marks are 
evident (Figure 33), light damage can be 
smoothed using a fine-cut file or oilstone. 

8. Inspect the clutch hub. 
a. Inspect the shaft splines (A, Figure 34). The 

hub should fit on the transmission shaft with 
no obvious play. 

b. Inspect the perimeter of the hub (B, Figure 
34) for wear and damage on the contact area. 

c. Inspect the bosses (C, Figure 34) for damage. 
d. Inspect the outer splines (D, Figure 34) for 

nicks, wear and damage. The splines must be 
smooth and hee of defects so the clutch plates 
smoothly engage and disengage. If chatter 
marks are evident, light damage can be 
smoothed using a fine-cut file or oilstone. 

9. Inspect the pressure plate, lifter and bearing 
(Figure 35). 

a. Inspect the pressure plate for cracks, particu- 
larly around the bosses and bearing seat. 

b. Inspect the perimeter of the pressure plate for 
wear and damage on the contact area. 
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c. Inspect the bearing for radial and axial play. 
The bearing should fit in the pressure plate 
with minimal play. If the bearing is replaced, 
install the bearing with the manufacturer's 
marks facing up. 

d. Inspect the lifter for wear at the contact area 
with the bearing. The lifter is a loose-fit in the 
bearing. When the lifter is installed in the 
transmission shaft, and the bearing is in- 
stalled in the pressure plate, the parts 
self-center. 

e. Inspect the lifter for fit with the release lever 
(Figure 36). Replace both parts if either part 
is damaged. 

10. Inspect the bolts, washers and spacer for obvi- 
ous damage. 

NOTE 
Do not reuse the locknut. If the 
lockwasher is no longer cupped, re- 
place the lockwasher. 

11. Inspect the splines, threads and polished sur- 
faces on the transmission shaft for damage. 
12. Install the clutch assembly as described in this 
section. 

Installation 

During assembly, lubricate the parts and trans- 
mission shaft with engine oil, unless specified oth- 
erwise. 
1. Install the spacer. 
2. Install the clutch housing collar. 
3. Install the clutch housing onto the collar. 
4. Install the washer. 
5. Install the clutch hub. 
6. Install the lockwasher, with the words OUT 
SIDE facing out (Figure 37). 
7. Install a new locknut, with the wide side of the 
nut in contact with the lockwasher (Figure 38). 
8. Tighten the clutch locknut as follows: 

a. Temporarily install the right footpeg. 
b. Attach a clutch holder tool to the clutch hub 

and rest it against the footpeg (Figure 39). 

CA UTION 
Do not jam the gears with screwdriv- 
ers or other tools. This can causegear 
breakage. The Kawasaki clutch 
holder tool (part No. 57001-305) can 
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be ordered from a Kawasaki dealer- 
ship. 

c. Using a 30 mrn socket, tighten the locknut to 
130 N*m (96 ft.-lb.). 

9. Install the plates into the clutch housing and 
clutch hub as follows: 

a. Lubricate the plates with engine oil. To pre- 
vent possible seizure, particularly with new 
friction plates, it is important that the face of 
the friction plates (Figure 40) be completely 
coated with oil. If possible, allow the plates to 
soak in engine oil before installing. 

b. Beginning with a friction plate, alternately in- 
stall friction plates and clutch plates into the 
clutch housing and clutch hub (Figure 41). 

NOTE 
On 1996-on models, note that the 
outer friction plate seats into the shal- 
low slots of the outer housing (Figure 
18). 

10. Install the clutch lifter. Apply molydisulfide 
grease to the lifter, particularly at the bearing con- 
tact point. 

11. Install the pressure plate and bearing. 

12. Lock the pressure plate to the clutch hub as fol- 
lows: 

a. Install the clutch springs on the hub bosses. 
b. Finger-tighten the five bolts (Figure 42). 
c. Tighten the bolts, working in a crossing pat- 

tern. Make several passes so all bolts are 
tightened in equal steps to the specification in 
Table 3. 

13. Install the right crankcase cover as described in 
this chapter. 
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EXTERNAL GEARSHIFT LINKAGE 

Removal 

The external gearshift linkage is located behind 
the right side cover and is partially covered by the 
clutch (Figure 43). Visual inspection of the shift 
shaft assembly is possible without removing the 
clutch. This procedure details the complete removal 
of the gearshift linkage. 
1. Remove the right crankcase cover as described 
in this chapter. 
2. Remove the clutch as described in this chapter. 
3. Put the transmission in neutral. This can be veri- 
fied by the position of the lever on the shift cam. 
The roller should rest in the neutral detent on the 
shift cam (Figure 44). 
4. Remove the shift lever from the left side of the 
engine. Note where the lever is located on the shaft 
splines, so the lever can be installed in the same po- 
sition. 
5. Pull the shift shaft assembly from the engine 
(Figure 45). 
6. Remove the lever and torsion spring (A, Figure 
46). 
7. Remove the shift cam (B, Figure 46). 
8. Remove the pin from the end of the shift drum 
(Figure 47). 
9. If obviously damaged or loose, remove the re- 
turn spring post (C, Figure 46). 
10. Inspect the parts as described in this section. 

Inspection 

Inspect the components of the gearshift linkage 
and replace parts that are worn, damaged or fa- 
tigued. Inspect as follows: 
1. Clean the parts in solvent. 
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2. Inspect the shift shaft assembly (Figure 48). 
a. Inspect the return spring for fatigue or dam- 

age. 
b. Inspect the pawl tips for wear. 
c. Check that the pawl slides freely and returns 

to the extended position. If the pawl jams or 
drags, remove the band spring and pawl from 
the shift shaft (Figure 49), then determine 
which part(s) are damaged. When installing 
the band spring, engage the narrow end with 
the pawl. 

d. Inspect the condition of the splines on the 
shaft and in the shift lever. 

3. Inspect the shift cam (Figure 50). 
a. Inspect the pawl engagement points for wear. 
b. Inspect the lever engagement points for wear 

in the high and low areas. The neutral detent 
should not be worn away and should allow 
the lever roller to rest in the detent. 

c. Inspect the shift cam bolt, pin and pin bore 
(Figure 51). The pin and bore should not be 
worn. It is normal for the pin bore to be elon- 
gated. 

d. Inspect the fit of the pin in the shift drum. The 
pin should fit with minimal perceptible play. 

e. Inspect the bolt thread condition and cleanli- 
ness. All threadlocking compound must be 
removed before torquing the bolt. 

4. Inspect the lever, bolt and spring (Figure 52). 
a. The lever roller should be round, turn freely 

and have no play in its pivot. 
b. The shoulder on the bolt should fit into the le- 

ver with minimal, or no play. If either part is 
loose, replace both parts. 

c. Inspect the ends of the spring for wear. 
5. Inspect the return spring post for wear and tight- 
ness (C, Figure 46). 
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Installation 

1. If removed, install the return spring post (C, Fig- 
ure 46). Apply threadlocking compound to the 
threads before tightening the post. 
2. Install the pin in the end of the shift drum. 
3. Install the shift cam, engaging the bore in the 
shift cam with the pin (Figure 53). 
4. Apply threadloclung compound to the threads of 
the shift cam bolt, then install and tighten the bolt to 
12 N*m (106 in.-lb.). 
5. Install the lever and torsion spring (A, Figure 

a. Check that the spring is correctly installed 
with the lever and against the crankcase (Fig- 
ure 54). 

b. Check that the bolt shoulder is seated into the 
lever before tightening. 

6. Insert the shift shaft assembly through the en- 
gine (Figure 45). Seat the return spring around the 
post (Figure 55). 
7. Install the shift lever onto the left side of the en- 
gine. If necessary, get assistance to hold the shaft in 
place on the right side while the lever is installed. 
8. Check the shifting action of the linkage. 

a. Turn the transmission shaft to aid in shifting. 
b. The lever roller should lock into each dent on 

the shift cam as the transmission is shifted. In 
neutral, the lever roller should rest in the neu- 
tral detent (Figure 44). 

9. Install the clutch as described in this chapter. 
10. Install the right crankcase cover as described in 
this chapter. 

OIL PUMP 

The engine is a wet-sump engine, and therefore 
stores the engine oil in the crankcase. The oil supply 
flows from the crankcase oil strainer (A, Figure 56) 
to the oil pump (B), where it is pumped under pres- 
sure through the oil filter and to the engine compo- 
nents. After oil passes through a lubrication point, it 
falls to the crankcase, where it again circulates to 
the oil pump. The oil pump is driven by a gear on 
the end of the crankshaft. 

Removal and Installation 

1. Remove the right crankcase cover as described 
in this chapter. 
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2. With the engine in neutral, rotate the crankshaft 
and align the holes in the oil pump gear so the three 
pump mounting screws are accessible (Figure 57). 
Fit an open-end wrench on the primary drive-gear 
nut to turn the crankshaft. 
3. Remove the three mounting screws and the oil 
Pump. 
4. Account for the two dowels thatjoin the pump to 
the crankcase. 
5. Remove the gasket (Figure 58). 
6. Check that the plugs (Figure 59) are in place. Do 
not remove the plugs. 
7. Disassemble, inspect and assemble the oil pump 
as described in this section. 
8. Reverse these steps to install the oil pump. Note 
the following: 

a. Inspect and clean the crankcase oil strainer 
(Figure 60) and oil passage. 

b. Fill the pump with engine oil prior to mount- 
ing. 

c. Install a new oil pump gasket. 
d. Apply threadlocking compound to the threads 

of the mounting screws before installing. 

Disassembly and Assembly 

1. Remove the retaining screw from the pump body 
(Figure 61), then remove the rear plate. 
2. Lift out the inner rotor (A, Figure 62) and outer 
rotor (B). 
3. Remove the pin (Figure 63), then pull the gear 
out of the pump body. 
4. Inspect the parts (Figure 64) as described in this 
section. 
5 .  Reverse these steps to assemble the oil pump. 
Note the following: 
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a. Install the rotors into the pump body with the 
marks (Figure 65) facing down. The marks 
should not be visible when the rotors are in- 
stalled. 

b. Check that the rear plate is fully seated at its 
perimeter before screwing it into place. 

c. Apply threadlocking compound to the threads 
of the retaining screw before installing. 

d. Install the oil pump as described in this sec- 
tion. 

Inspection 

Visually inspect all parts for obvious wear or 
damage. Component specifications are not avail- 
able for the oil pump. 
1. Clean the parts in solvent. 
2. Inspect the pump shaft, gear and pin (Figure 66) 
for wear or scoring. The pin should firmly fit into 
the shaft. The pump shaft should fit into the pump 
body and rear plate with minimal perceptible play. 
3. Inspect the rotors (Figure 67) for wear or scor- 
ing. When assembled, the inner rotor and pin should 
firmly fit onto the shaft. 
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4. Inspect the pump body and rear plate (Figure 
68) for wear or scoring. 
5. Assemble the oil pump as described in this sec- 
tion. 

PRIMARY DRIVE GEAR 

Removal and Inspection 

Tools 

The primary drive gear nut is very tight. The 
crankshaft must be held stable so the nut can be 
loosened. The following two methods can be used: 
1. Use the Kawasaki rotor holder tool (part No. 
57001 -1 184), or similar tool, to hold the rotor stable 
(Figure 69). The tool is placed against the top of the 
footpeg during removal, and against the bottom of 
the footpeg during installation. 
2. Lock the primary drive gear and clutch housing 
gear together using a jam gear. This is typically a 
discarded drive gear. Place the gear above the pri- 
mary and driven gears during removal (A, Figure 
70), and below the gears during installation (B). The 
gear must completely mesh with both setsof gear 
teeth. Check with a dealership or motorcycle repair 
shop for a jam gear. 

Procedure 

1. Remove the right crankcase cover as described 
in this chapter. 
2. Remove the oil pump as described in this chap- 
ter. 
3A. If a rotor holder tool is used: 

a. Remove the alternator cover as described in 
Chapter Nine. 

b. Remove the clutch as described in this chap- 
ter. 

c. Flatten the perimeter of the lockwasher (Fig- 
ure 71) so a socket fully seats on the nut. 

d. Fit the rotor holder tool onto the rotor. 
e. Loosen the nut. 

3B. If a jam gear will be used: 
a. Flatten the perimeter of the lockwasher (Fig- 

ure 71) so a socket fully seats on the nut. 
b. Mesh the jam gear with the clutch housing 

gear and primary drive gear. 



CLUTCH, GEARSHIFT LINKAGE AND LUBRICATION SYSTEM 153 

CA UTION 
Do not jam the gears with screwdriv- 
ers or other tools. This could cause 
gear tooth breakage. 

c. Loosen the nut. 
d. Remove the clutch as described in this chap- 

ter. 
4. Remove the primary drive gear nut and washer. 
5. Remove the oil pump drive gear, primary drive 
gear, shaft key and spacer (Figure 72). 
6. Inspect the parts (Figure 73). 

a. Inspect the gears for worn or broken teeth. 
b. Inspect the fit of the key in the gears and 

crankshaft (Figure 74). The key must fit in all 
parts with no play. 

c. Inspect the spacer for obvious damage. 

Installation 

1. Lubricate the crankshaft with engine oil, then in- 
stall the spacer, shaft key, primary drive gear and oil 
pump drive gear. 
2. Install a new lockwasher with the cupped side 
facing out. 
3. Apply engine oil to the crankshaft threads and 
primary drive gear nut. Finger-tighten the nut. 
4A. If a rotor holder tool is used: 

a. Fit the rotor holder tool onto the rotor. 
b. Tighten the nut to 120 N-m (89 ft.-lb.). 
c. Flatten one side of the lockwasher (Figure 

75) against the nut. 
d. Install the alternator cover as described in 

Chapter Nine. 
e. Install the clutch as described in this chapter. 

4B. If a jam gear is used: 
a. Install the clutch as described in this chapter. 
b. Mesh the jam gear with the clutch housing - 

gear and primary drive gear. 

CA UTION 
Do not jam the gears with screwdriv- 
ers or other tools. This could cause 
gear tooth breakage. 

c. Tighten the nut to 120 N-m (89 ft.-lb.). 
d. Flatten one side of the lockwasher (Figure 

75) against the nut. 
5.  Install the oil pump as described in this chapter. 
6. Install the right crankcase cover as described in 
this chapter. 
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CLUTCH CABLE REPLACEMENT 

1. Remove the left hand guard. Carefully flex the 
guard to remove it from the clutch lever assembly. 

2. Remove the pivot bolt (A, Figure 76) and lower 
nut from the lever. 

3. Loosen the clutch cable locknut (B, Figure 76), 
then turn the adjuster (C) in until the cable and lever 
can be removed from the slots in the adjuster assem- 
bly (Figure 77). Remove the cable from the lever. 

4. Remove the cable from the release lever and ca- 
ble holder (Figure 78). 

5. Remove the cable from the bike, noting the rout- 
ing of the cable. 

6. Clean the levers, pivot bolt and clutch lever 
housing. 

7. Lubricate the new cable with an aerosol cable lu- 
bricant. Lubricate the lever, pivot bolt and cable 
ends with lithium grease. 

8. Route the cable from the handlebar to the release 
lever. 

9. Route the cable into the cable holder, then attach 
the cable to the release lever. Center the adjuster and 
locknuts in the cable holder. 

10. At the handlebar, attach the cable to the lever, 
then install the lever assembly. 

11. Adjust the clutch cable (Chapter Three). 

KICKSTARTER 

The KLR650 does not come standard with a 
kickstarter. A kickstarter kit is available from a 
Kawasaki dealership (part No. 99995-1007). The 
engine cases are already bored and threaded to ac- 
cept the components of the kit. The kit includes the 
lever assembly and kickstarter idle gear. 

On 1987-1996 models (to engine serial number 
KL650AE032209), the kickstarter idle gear is al- 
ready installed behind the right crankcase cover, on 
the end of the transmission output shaft. If the idle 
gear is removed from the shaft, install the gear with 
the shallow side facing out (gear teeth away from 
the crankcase). Install the snap ring with the sharp 
inner edge facing out. 
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Table I CLUTCH SPECIFICATIONS 

New Service limit 
mm (in.) mm (in.) 

Friction plate quantities 
1987-1 995 
1996-on 

Clutch plate (steel) quantities 
1987-1 995 
1996-on 

Friction plate thickness 
Clutch plate (steel) warp 
Spring free length 
1987-1 995 
1996-on 

Table 2 OIL PUMP SPECIFICATIONS 

Lubrication system Troichoid pump, forced pressure, wet sump 
Oil pump pressure at 4000 rpm 78-1 47 kPa (1 1-21 psi) 
Relief valve opening pressure 430-590 kPa (62-85 psi) 

Table 3 CLUTCH TORQUE SPECIFICATIONS 

N*m in.-lb. ft.-lb. 

Clutch hub locknut 130 - 96 
Clutch spring bolts 
1987-1 995 10 88 - 
1996-on 9 80 - 

Oil pressure relief valve 15 - 11 
Primary drive gear nut 120 - 89 
Shift cam bolt 12 106 - 



CHAPTER SEVEN 

TRANSMISSION AND INTERNAL 
SHIFT MECHANISM 

This chapter provides service procedures for the 
transmission and internal shift mechanism. Read 
this chapter and become familiar with the proce- 
dures, photos and illustrations to understand the 
skill and equipment required. Refer to Chapter One 
for tool usage and techniques. 

TRANSMISSION OPERATION 

The machine is equipped with a five-speed con- 
stant-mesh transmission. The gears on the input 
shaft (A, Figure 1) are meshed with the gears on the 
output shaft (B). Each pair of meshed gears repre- 
sents one gear ratio. For each pair of gears, one of 
the gears is splined to its shaft, while the other gear 
freewheels on its shaft. 

Next to each freewheeling gear is a gear that is 
splined to the shaft. This locked gear can slide on 
the shaft and lock into the freewheeling gear, mak- 
ing that gear ratio active. Anytime the transmission 
is in gear one pair of meshed gears are locked to 
their shafts, and that gear ratio is selected. All other 
meshed gears have one free~~heeling gear, making 
those ratios inoperative. 

To engage and disengage the various gear ratios, 
the splined gears are moved by shift forks. The shift 
forks are guided by the shift drum, which is oper- 
ated by the shift lever. As the bike is upshifted and 
downshifted, the shift drum rotates and guides the 
forks to engage and disengage pairs of gears on the 
transmission shafts. 

SERVICE NOTES 

The engine crankcase must be split to remove the 
transmission and shift assemblies (Figure 2). Re- 
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dowel or screwdriver as the parts are removed, or 
make an identification mark on each part to indicate 
position and orientation. 

Rounded edges 6 sharp edges 1 

Direction of thrust 

Always install new snap rings. The snap rings fa- 
tigue and distort when they are removed. Do not re- 
use them, although they appear to be in good 
condition. To install a new snap ring without dis- 
torting it, hold the closed side of the snap ring with a 
pair of pliers while the open side is spread with snap 
ring pliers (Figure 3). While holding the spread 
ring with both tools, slide it over the shaft and into 
position. This technique is particularly useful when 
removing the notched-type snap ring shown in Fig- 
ure 3. During removal, this type of snap ring tends 
to bind and grip the shaft. 

Usually, snap rings have one rounded edge, while 
the other side has a sharp edge (Figure 4). The inner 
sharp edge prevents the snap ring from lifting out of 
the shaft groove when lateral pressure is applied to 
the snap ring. Always look at the inner and outer 
edges of the snap ring. Some snap rings are manu- 
factured with the inner and outer sharp edge on op- 
posite sides. If a snap ring has no identifiable sharp 
edge, the snap ring can be installed in either direc- 
tion. In all cases, new snap rings must be installed at 
assembly, and when applicable, must be installed in 
the same direction as the removed snap rings. 

move and install the transmission assemblies as de- 
scribed in Crankcase in Chapter Five. 

After the transmission is removed from the crank- 
case, disassembly, inspection and assembly can be 
performed. Careful inspection of the parts is re- 
quired, as well as keeping the parts oriented so they 
can be reinstalled in the correct direction on the 
shafts. The gears, washers and snap rings must be 
installed in the same direction as they were before 
disassembly. If necessary, slide the parts onto a long 

When installed on a splined shaft, the snap ring 
gap should be positioned over a groove in the shaft 
(Figure 5). When a spline washer is used next to the 
snap ring, the teeth of the spline washer should be 
offset from the ends of the snap ring (Figure 6). 

INPUT SHAFT 

Use the following procedures to disassemble and 
assemble the input shaft. Although the design of the 
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INPUT SHAFT ASSEl 
1987-1 996 (TO KL650AEuazzu9) 

6 

9 

1. Snap ring 
2. Bearing 
3. Thrust washer 
4. Second gear 
5. Spline washer 
6. Fourth gear 
7. Third gear 
8. Fifth gear 
9. Input shaft 
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INPUT SHAFT ASSEMBLY 
1996-ON (FROM KL650AE032210) 

5 7 

1 

1. Input shaft 
2. Snap ring 
3. Bearing 
4. Thrust washer 
5. Second gear 
6. Spline washer 
7. Fourth gear 
8. Third gear 
9. Fifth gear 

input shaft gears changed in 1996 (after engine se- 
rial number KL650AE032209), the service proce- 
dures can be used for all models. Figures of both 
input shaft assemblies are provided. The photo- 

I graphs in the procedures show the later input shaft 
assembly. 

Disassembly 
All Models 

Remove the parts from the input shaft (Figure 7) 
in the following order. Clean and organize the parts 

as they are removed. Refer to Figure 8 or Figure 9 
as needed. 

CA UTION 
Keep parts oriented and note their di- 
rection and original location on the 
shaft. Preferably, mark the outer face 
of each part as it is removed from the 
shaft. Check all snap rings and note 
which direction the innel: sharp edge 
is facing. For the model shown in this 
procedure, the notched snap rings 
were identical on both inner edges, 
and therefore could be installed in ei- 
ther direction. 
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1. Disassemble the input shaft in the following or- 
der: 

a. Snap ring. 
b. Bearing. 
c. Thrust washer. 
d. Second gear. 
e. Snap ring. 
f. Spline washer. 
g. Fourth gear. 
h. Spline washer. 
i. Snap ring. 
j. Third gear. 
k. Snap ring. 
1. Thrust washer. 
m. Fifth gear. 

2. Inspect each part as described in this chapter, 
then return it to its place until assembly. 

Assembly 
All Models 

Before beginning assembly, have new snap rings 
on hand. Throughout the procedure, the orientation 
of many parts is made in relation to first gear (Fig- 
ure lo), on the input shaft. If desired, lock the lower 
portion of the shaft (below first gear) in apadded 
vise. With the shaft held stable and vertical, installa- 
tion of the snap rings will be easier. Do not allow the 
vise to damage the shaft. 

For the model shown in this procedure, the 
notched snap rings were identical on both inner 
edges, and therefore could be installed in either di- 
rection. Refer to Figure 8 or Figure 9 as needed. 

CA UTION 
Refer to Service Notes in this chapter 
for the snap ring installation tech- 
nique. This technique is recorn- 
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mended for installing the notched 
snap rings. The installed snap rings 
must grip the shaft tightly. neces- 
sary, practice the technique using dis- 
carded snap rings. 

1. Clean and dry all parts before assembly. Lubri- 
cate all parts with engine oil. 
2. Install fifth gear (Figure 11). The gear dog 
recesses must face out (away from first gear). 
3. Install the thrust washer and snap ring (Figure 
12). The snap ring must seat in the shaft groove. 
4. Install third gear (Figure 13). The side of the 
gear with the shift fork groove must face out (away 
from first gear). 
5. Install the snap ring and spline washer (Figure 
14). The snap ring must seat in the shaft groove. The 
ends of the snap ring must be offset from the spline 
washer teeth. 
6. Install fourth gear (Figure 15). The flat side, 
with the recesses, must face in (toward first gear). 
7. Install the spline washer and snap ring (Figure 
16). The snap ring must seat in the shaft groove. The 
ends of the snap ring must be offset from the spline 
washer teeth. 
8. Install second gear (Figure 17). The chamfered, 
inner edge of the gear must face in (toward first 
gear). 
9. Install the thrust washer and bearing (Figure 
IS). 
10. Install the snap ring (Figure 19). The snap ring 
must seat in the shaft groove. The sharp edge of the 
snap ring must face out (away from first gear). 
11. Check that all parts are secure and that the gears 
spin, slide and engage freely on the shaft. Wrap and 
store the assembly until it is ready to install into the 
crankcase. Install the complete transmission assem- 
bly as described in Chapter Five. 
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OUTPUT SHAFT ASSEMBLY 
1987-1 996 (TO KL650AE032209) 

1. Output shaft 
2. Second gear 
3. Thrust washer 
4. Snap ring 
5. Fourth gear 
6. Spline washer 
7. Third gear bushing 
8. Third gear 
9. Fifth gear 

10. First gear 
11. Bearing 

OUTPUT SHAFT 

Use the following procedures to disassemble and 
assemble the output shaft. The design of the output 
shaft and gears changed significantly in 1996 (after 
engine serial number KL650AE032209). The early 
shaft design is shouldered to the outside of second 
gear and all parts are removed from one end of the 
shaft. The later shaft design is stepped to the inside 
of second gear and requires parts to be removed 
from both ends of the shaft. Figures of both output 
shaft assemblies are provided. 

Disassembly of the shaft. Clean and organize the parts as they are 
1987-1996 (To Engine Serial Number removed. Refer to Figure 20. 
KL650AE032209) 

CAUTION 
Remove the parts from the output shaft in the fol- Keep parts oriented and note their di- 

lowing order. The parts are removed from one end rection and original location on the 
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OUTPUT SHAFT ASSEMBLY 
1996-ON (FROM KL650AE032210) 

4 5 3 6 

3 11 1 8  
10 

1. Spacer 
2. Second gear 
3. Thrust washer 
4. Output shaft 
5. Fourth gear 
6. Third gear 
7. Spline washer 
8. Snap ring 
9. Fifth gear 

10. First gear 
11. Bearing 

shaft. Preferably, mark the outer face 
of each part as it is removed from the 
shaft. Check all snap rings and note 
which direction the innel; sharp edge 
is facing. 

1. At the smooth end of the shaft, disassemble the 
parts in the following order: 

a. Bearing. 
b. Thrust washer. 
c. First gear. 
d. Thrust washer. 
e. Fifth gear. 
f. Snap ring. 
g. Spline washer. 
h. Third gear. 
i. Third gear bushing. 
j. Spline washer. 
k. Snap ring. 
1. Fourth gear. 

m. Snap ring. 
n. Thrust washer. 
o. Second gear. 

2. Inspect each part as described in this chapter, 
then return it to its place until assembly. 

Disassembly 
1996-On (From Engine Serial Number 
KL650AE032210) 

Remove the parts from the output shaft (Figure 
21) in the order below. The parts are removed from 
both ends of the shaft. Clean and organize the parts 
as they are removed. Refer to Figure 22. 

CA UTION 
Keep parts oriented and note their di- 
rection and original location on the 
shaft. Preferably, mark the outer face 
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of each part as it is removed from the 
shaft. Check all snap rings and note 
which direction the innel; sharp edge 
is facing. For the model shown in this 
procedure, the notched snap rings 
were identical on both inner edges, 
and therefore could be installed in ei- 
ther direction. 

I. Beginning at the splined end of the shaft, disas- 
semble the parts in the following order: 

a. Spacer. 
b. Second gear. 
c. Thrust washer. 

2. At the smooth end of the shaft, disassemble the 
parts in the following order: 

a. Snap ring. 
b. Spacer. 
c. Bearing. 
d. Thrust washer. 
e. First gear. 
f. Thrust washer. 
g. Fifth gear. 
h. Snap ring. 
i. Spline washer. 
j. Third gear. 
k. Thrust washer. 
1. Fourth gear. 

3. Inspect each part as described in this chapter, 
then return it to its place until assembly. 

Assembly 
1987-1996 (To Engine Serial Number 
KL650AE032209) 

Before beginning assembly, have new snap rings 
on hand. Throughout the procedure, the orientation 
of the parts is made in relation to the splined end of 

the shaft, where the drive sprocket is mounted. If 
desired, lock the splined end of the shaft in apadded 
vise. With the shaft held stable and vertical, installa- 
tion of the snap rings will be easier. Do not allow the 
vise to damage the shaft. Refer to Figure 20. 

CA UTION 
Refer to Service Notes in this chapter 
for the snap ring installation tech- 
nique. This technique is recom- 
mended for installing the notched 
snap rings. The installed snap rings 
must grip the shaft tightly. neces- 
sary, irictice the technique using dis- 
carded snap rings. 

1. Clean and dry all parts before assembly. Lubri- 
cate all parts with engine oil. 
2. Install second gear. The side of the gear with the 
gear dog recesses must face out (away from the 
splined end). 
3. Install the thrust washer and snap ring. The snap 
ring must seat in the shaft groove. 
4. Install fourth gear. The side of the gear with the 
shift fork groove must face out (away from the 
splined end). 
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5. Install the snap ring and spline washer. The snap 
ring must seat in the shaft groove. The ends of the 
snap ring must be offset from the spline washer 
teeth. 
6. Align and install the third gear bushing. 

CA UTION 
The oil hole in the bushing must be 
aligned with the oil hole in the shaft. 

7. Install third gear. The side of the gear with the 
gear dog recesses must face in (toward the splined 
end). 
8. Install the spline washer and snap ring. The snap 
ring must seat in the shaft groove. The ends of the 
snap ring must be offset from the spline washer 
teeth. 
9. Install fifth gear. The side of the gear with the 
shift fork groove must face in (toward the splined 
end). 
10. Install the thrust washer. 
11. Install first gear. The side of the gear with the 
gear dog recesses must face in (toward splined end). 
This is also the deep side of the gear. 
12. Install the thrust washer. 

13. Install the bearing. 
14. With the parts in their correct positions, wrap a 
strong rubber band around the end of the shaft. 
Check that all parts are secure and that the gears 
spin, slide and engage freely on the shaft. Wrap and 
store the assembly until it is ready for installation 
into the crankcase. Install the complete transmis- 
sion assembly as described in Chapter Five. 

Assembly 
1996-On (From Engine Serial Number 
KL650AE032210) 

Before beginning assembly, have new snap rings 
on hand. Throughout the procedure, the orientation 
of many parts is made in relation to the splined end 
of the shaft (Figure 23). If desired, lock the splined 
end ofthe shaft in apadded vise. With the shaft held 
stable and vertical, installation of the snap rings will 
be easier. Do not allow the vise to damage the shaft. 

For the model shown in this procedure, the 
notched snap rings were identical on both inner 
edges, and therefore could be installed in either di- 
rection. Refer to Figure 22. 

CA UTION 
Refer to Service Notes in this chapter 
for the snap ring installation tech- 
nique. This technique is recom- 
mended for installing the notched 
snap rings. The installed snap rings 
must grip the shaft tightly. vneces-  
sary, practice the technique using dis- 
carded snap rings. 

1. Clean and dry all parts before assembly. Lubri- 
cate all parts with engine oil. 
2. Install fourth gear (Figure 24). The side of the 
gear with the shift fork groove must face out (away 
from the splined end). 
3. Install the thrust washer (Figure 25). 
4. Install third gear (Figure 26). The side of the 
gear with the gear dog recesses must face in (to- 
ward the splined end). 
5. Install the spline washer (Figure 27). 
6. Install the snap ring (Figure 28). The snap ring 
must seat in the shaft groove. The ends of the snap 
ring must be offset from the spline washer teeth. 
7. Install fifth gear (Figure 29). Thc side of the 
gear with the shift fork groove must face in (toward 
the splined end). 
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8. Install the thrust washer (Figure 30). 

9. Install first gear (Figure 31). The side of the gear 
with the gear dog recesses must face in (toward the 
splined end). 

10. Install the thrust washer (Figure 32). 

11. Install the bearing and spacer (Figure 33). 

12. Install the snap ring (Figure 34). The snap ring 
must seat in the shaft groove. The sharp edge of the 
snap ring must face out (away from the splined 
end). 

13. At the splined end of the shaft, install the thrust 
washer (Figure 35). 

14. Install second gear (Figure 36). The side of the 
gear with the gear dog recesses must face in (away 
from the splined end). 

15. Install the spacer (Figure 37). 

16. With the parts in their correct positions, wrap a 
strong rubber band around the end of the shaft. 

17. Check that all parts are secure and that the gears 
spin, slide and engage freely on the shaft. Wrap and 
store the assembly until it is ready for installation 
into the crankcase. Install the complete transmis- 
sion assembly as described in Chapter Five. 
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TRANSMISSION INSPECTION 

Use the following procedures to inspect the shaft 
assemblies for all models. Because of component 
design changes, some inspections may not be re- 
quired for the assembly being serviced. 

Shaft Inspection 

1. Inspect the shafts for the following: 
a. Broken or damaged gear teeth (A, Figure 38) 

on the input shaft. 
b. Worn or damaged splines (B, Figure 38). 
c. Rounded or damaged snap ring grooves (C, 

Figure 38). 
d. Clean oil holes (A, Figure 39). 
e. Wear, galling or other damage on the bear- 

inghushing surfaces (B, Figure 39). A blue 
discoloration indicates excessive heat. 

f. Damaged threads (C, Figure 39). Mildly 
damaged threads can be trued with a thread 
die. 

2. Assemble the shafts as described in this chapter. 



Component Inspection 

1. Refer to Figure 40 and inspect the gears for the 
following: 

a. Broken or damaged teeth (A). 
b. Worn or damaged splines (B). 
c. Scored, galled or fractured bore (C). A blue 

discoloration indicates excessive heat. For 
early models that use a bushing at third gear 
on the output shaft, check the fit of the bush- 
ing in the gear and on the shaft. 

d. Worn, damaged or rounded gear dogs and 
recesses (D). Any wear on the dogs and mat- 
ing recesses should be uniform. If the dogs 
are not worn evenly, the remaining dogs will 
be overstressed and possibly fail. Check the 
engagement of the dogs by placing the gears 
at their appropriate positions on the 
countershaft, then twist the gears together. 
Check for positive engagement in both direc- 
tions. If damage is evident, also check the 
condition of the shift forks, as described in 
this chapter. 

NOTE 
The side of the gear dogs that carries 
the engine load will wear and eventu- 
ally become rounded. The unloaded 
side of the dogs will remain unworn. 
Rounded dogs will cause the trans- 
mission to jump out of gear. 

e. Worn or damaged shift fork groove. Measure 
the gear groove width (Figure 41). Refer to 
Table 2 for specifications. 

f. Smooth gear operation on the shafts. Bored 
gears should fit firmly on the shaft, yet spin 
smoothly and freely. Splined gears should fit 
snugly at their position on the shaft, yet slide 
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smoothly and freely from side to side. If a 
gear is worn or damaged, also replace the gear 
it mates to on the other shaft. 

2. Inspect the needle bearings for obvious damage 
or heat discoloration. The bearings should rotate 
freely on the shaft and in their respective bushings 
in the crankcase. 
3. Inspect the thtust washers, spacers and spline 
washers. The washers should be smooth and show 
no signs of wear or damage. The teeth on the spline 
washers should not be missing or damaged. 
4. Install the parts onto their shafts as described in 
this chapter. 

SHIFT DRUM AND FORKS 

As the machine is upshifted and downshifted, the 
shift drum and fork assembly engages and disen- 
gages pairs of gears on the transmission shafts. Gear 
shifting is done by the shift forks, which are guided 
by cam grooves in the shift drum. 

It is important that the shift drum grooves, shift 
forks and mating gear grooves are in good condi- 
tion. Excessive wear between the parts will cause 
unreliable and poor engagement of the gears. This 
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can lead to premature wear of the gear dogs and 
other parts. 

Inspection 

When inspecting the shift fork and drum assem- 
bly, replace parts that are worn or not within the 
specifications in Table 2. 
1. Clean all parts in solvent and dry with com- 
pressed air. 
2. Inspect the shift drum for the following: 

a. Worn shift drum grooves and campoints. The 
grooves should be a uniform width. Worn 
grooves can prevent complete gear engage- 
ment, which can cause rough shifting and al- 
low the transmission to disengage. Measure 
the width of each groove in several locations 
to determine wear (Figure 42). 

b. Worn or damaged bearing surfaces. Besides 
wear, look for overheating discoloration and a 
lack of lubrication. Fit the shift drum into the 
crankcase bearings and check for play. If nec- 
essary, replace the shift drum bearings as de- 
scribed in Chapter Five. 

3. Inspect each shift fork for wear and damage. In- 
spect the: 

a. Guide pin. The pin should be symmetrical 
and not flat on the side. Measure the diameter 
of the guide pin (Figure 43). 

b. Shift fork thickness. Measure both claws at 
the end (Figure 44). 

4. Inspect the shift fork shafts for wear and obvious 
damage. 
5. Install the No. 1, No. 2 and No. 3 shift forks onto 
the fork shafts (Figure 45). The forks should slide 
and pivot smoothly with no excessive play or tight- 
ness. If necessary, the forks can be identified as fol- 
lows: 

a. Shift forks No. 1 and No. 2 can be identified 
by the casting around the guide pins (Figure 
46). These forks mate with the output shaft 
gears. Shift fork No. 1 mates with fourth gear 
and shift fork No. 2 mates with fifth gear. 

b. Shift fork No. 3 has a smaller claw diameter 
and only mates with third gear on the input 
shaft. 

6. Install the shift drum, forks and transmission as- 
sembly as described in Chapter Five. 
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Table I GENERAL TRANSMISSION SPECIFICATIONS 

Transmission Five-speed constant mesh 
Primary reduction 
TY pe Gear 
Ratio 2.272 (75133) 

Final reduction ratio 2.866 (43115) 
Overall drive ratio 5.157 (top gear) 
Gear ratios 
1st gear 2.266 (3411 5) 
2nd gear 
1987-on (from KL650AE032210) 1.444 (2611 8) 

3rd gear 
1987-1 996 (to KL650AE032209) 1.1 81 (26122) 
1996-on (from KL650AE032210) 1.1 36 (25122) 

4th gear 0.954 (21122) 
5th gear 0.791 (19124) 

Table 2 TRANSMISSION SPECIFICATIONS 

Standard Service limit 
mm (in.) mm (in.) 

Shift drum groove width 6.05-6.20 (0.238-0.244) 6.3 (0.248) 
Gear groove width 4.55-4.65 (0.179-0.1 83) 4.8 (0.189) 
Shift fork claw thickness 4.4-4.5 (0.173-0.1 77) 4.3 (0.169) 
Shift fork guide pin diameter 5.9-6.0 (0.232-0.236) 5.8 (0.228) 
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FUEL SYSTEM 

This chapter provides service procedures for re- 
moving, disassembling, inspecting and repairing 
the carburetor. Also included is information on how 
the different carburetor systems operate within the 
carburetor. A table is provided at the end of the 
chapter, listing the standard carburetor specifica- 
tions. 

Refer to this chapter for fuel valve servicing, 
throttle cable replacement and air filter housing re- 
moval. Also included is a schematic of the evapora- 
tive emission control system (California models 
only). Refer to Chapter Three for air filter service, 
throttle cable adjustment and lubrication. Refer to 
Safety and Basic Service Methods in Chapter One. 

CARBURETOR 

Operation 

The Keihin CVK40 is a vacuum-controlled, or 
constant velocity, carburetor. It uses both a throttle 
valve and diaphram-operated slide to regulate fuel 
to the engine. The throttle valve (Figure 1) is lo- 
cated on the output side of the carburetor and is con- 
nected to the throttle cables. It is not connected to 
any fuel-regulating device. The slide and dia- 
phragm assembly, located at the center of the carbu- 
retor, regulates fuel by a jet needle at the bottom of 
the slide (Figure 2). The diaphragm is located at the 
top of the slide in the diaphragm chamber (Figure 
3). The diaphragm divides and seals the large cham- 
ber into a lower and upper chamber. 

During operation, when the throttle valve is 
opened, air demand and speed through the carbure- 
tor is increased. As air passes under the slide, air 
pressure drops in that area. This low air pressure is 
vented to the upper diaphragm chamber. The lower 
diaphragm chamber is vented to atmospheric pres- 
sure. This difference in pressure causes the slide 
and jet needle to rise, allowing fuel to pass into the 
carburetor throat. When the throttle valve is closed, 
the pressure differential lowers, allowing the slide 
and jet needle to return to a resting position. 



172 CHAPTER EIGHT 

1. Cable holder 
2. Carburetor body 
3. Washer 
4. Spring 
5. Throttle stop screw 
6. Float chamber 
7. O-ring 
8. Drain screw 
9. Float pin 

10. Float 
11. Clip 
12. Float valve 
13. Needle jet 
14. Jet holder 
15. Main jet 
16. Pilot jet 
17. Pilot mixture screw 
18. Fuel hose fitting 
19. Diaphragm 
20. Cover 
21. Holder 
22. Boot 
23. Plunger cap 
24. Plunger 
25. Diaphragm and slide 
26. Jet needle 
27. Spring seat 
28. Diaphragm cover 
29. Overflow hose fitting 
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Refer to Carburetor Systems in this chapter for 
operational details of specific fuel systems within 
the carburetor. 

Removal and Installation 

Refer to Figure 4. 
1. Support the bike so it is stable and secure. 
2. Remove the fuel tank (Chapter Fifteen). 
3. Remove the clamps from the air filter housing 
duct and intake duct (A, Figure 5). 
4. Remove the cable holder screw (B, Figure 5). If 
the screw is too tight, disconnect the throttle cables 
(C, Figure 5) and leave the holder attached to the 
carburetor. If the cables are removed, mark the ca- 
bles so they can be reinstalled in the correct posi- 
tion. 
5. On the left side of the carburetor, remove the 
overflow hose from the fitting (A, Figure 6). 
6. Remove the carburetor from the ducts as fol- 
lows: 

a. Pry up on the air filter housing duct to break it 
free from the carburetor. If necessary, lightly 
spray penetrating lubricant under the duct to 
reduce its grip on the carburetor. Pry the duct - - 
off the carburetor, keeping the carburetor up- 
right. 

b. Push the carburetor back and pry the intake 
duct off the carburetor. 

7. Tilt the carburetor to the left to access the choke 
plunger. Remove the choke plunger (B, Figure 6). 
8. Remove the carburetor out the right side of the 
engine (Figure 7). 
9. Open the drain on the bottom of the float cham- 
ber and drain any remaining fuel. 
10. Disconnect the choke plunger (Figure 8) by 
pushing up on the spring and removing the cable 
from the plunger. 
11. Reverse this procedure to install the carburetor. 
Note the following: 

a. Clean and lightly lubricate the inside edges of 
the ducts so the carburetor easily seats. 

b. Align and engage the tab on the carburetor 
with the slot in the intake duct. Although 
there are slots on both sides of the duct (Fig- 
ure 9), there is only one tab on the carburetor. 

c. Check the he1 and overflow hose routing. 
d. Checkladjust the throttle cables (Chapter 

Three). 
e. Check the throttle for proper operation. 



174 CHAPTER EIGHT 

f. Check the carburetor for leaks. 
g. If the carburetor was disassembled, adjust the 

carburetor (Chapter Three). 

Disassembly and Assembly 

Refer to Figure 4. 
1. Remove the air cutoff valve assembly as fol- 
lows: 

a. Remove the screws from the holder (Figure 
10). The holder is under spring pressure. 
Keep pressure on the holder while removing 
the screws. 

b. Remove the holder, cover and spring (Figure 
11). 

c. Remove the diaphragm and O-ring (Figure 
12). 

2. Remove the hose fittings (Figure 13). 
3. Remove the diaphragm cover and the slide as- 
sembly as follows: 

a. Remove the cover (Figure 14). The cover is 
under slight spring pressure. Hold the cover 
in place while removing the four screws, then 
lift off the cover. 

b. Remove the spring (Figure 15). 
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c. From the intake side, push up on the slide so it 
can be lifted fi-om the carburetor (Figure 16). 

CA UTION 
Do not lift or hold the slide by the dia- 
phragm. Do not allow the jet needle to 
get damaged while raising it from the 
carburetor: 

d. Remove the spring seat (Figure 17), then tilt 
the slide to remove the needle. 

4. Remove the float chamber (Figure 18). Remove 
the drain screw and O-ring from the chamber. 
5. Remove and disassemble the float assembly 
(Figure 19) as follows: 

a. Remove the pin (Figure 20) fi-om the float. 
b. Carefully lift out the float and float valve 

(Figure 21). 
c. Slide the clip and float valve off the float tab 

(Figure 22). 
6. Remove the pilot mixture screw (Figure 23) as 
follows: 

a. If a plug is installed over the screw, remove 
the plug by drilling through it with a small 
drill bit. The hole only needs to be large 
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enough to insert a small sheet metal screw or 
pick tool. Using a large drill bit risks damag- 
ing the pilot mixture screw and the internal 
threads. When drilling, use a light touch so 
the bit does not contact the screw when the bit 
breaks through the plug. Carefully pry the 
plug after the hole is drilled. 

b. Make a scratch on the edge of the bore, in line 
with the slot in the screw. This will be used as 
a reference point when installing the screw. 

c. Turn the screw clockwise and accurately 
count the number of turns it takes to seat the 
screw into the carburetor. 

d. Record the number of turns. 
e. Remove the pilot mixture screw, spring, 

washer and O-ring (Figure 24). 
7. Remove the main jet assembly as follows: 

a. Remove the main jet (Figure 25). 
b. Remove the jet holder (Figure 26). 
c. Remove the needle jet (Figure 27). Unseat 

the jet from the carburetor venturi by hand. 
Note that the long end of the jet fits into the 
carburetor throat. 

8. Remove the pilot jet (Figure 28). 
9. Remove the throttle stop screw, spring and 
washer. 
10. Clean and inspect the parts as described in this 
chapter. 
11. Refer to Carburetor Systems in this chapter for 
the function of the jets and their affect on perfor- 
mance. 
12. Reverse this procedure to assemble the carbu- 
retor. Note the following: 

a. Install new, lubricated O-rings. Install the 
small O-ring under the air cutoff valve with 
the round side facing out. 

b. Attach the float valve and clip to the float be- 
fore installing the parts. 

c. Check and adjust the float height. Refer to 
Float Adjustment in this chapter. 

d. When installing the pilot mixture screw, 
lightly seat the screw, then turn it out the num- 
ber of turns recorded during disassembly. Re- 
fer to the reference mark on the carburetor for 
the original setting. If the number of turns is 
not known, refer to Table 1 for the basic set- 
ting. 

e. It is easiest to install the spring, cover and 
holder over the air cutoff valve diaphragm as 
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a single assembly (Figure 11). Check that the 
spring is seated in the cover and that the hose 
fittings are installed before assembling. 

f. When installing the slide and diaphragm, or 
the diaphragm in the air cutoff valve, the dia- 
phragm must be seated at its edge before in- 
stalling the cover. 

g. Install the carburetor as described in this 
chapter. 

CARBURETOR CLEANING AND 
INSPECTION 

Use the following procedure to clean and inspect 
the carburetor. Refer to Carburetor Systems in this 
chapter to gain an understanding of how the carbu- 
retor passages for each system are interconnected. 
When cleaning, this will help in verifying whether 
the entire length of a passage is clean. Always re- 
place worn or damaged parts. Refer to Figure 4 as 
needed. 

It is recommended to use a commercial cleaner 
specifically for carburetors, since the cleaner con- 
tains agents for removing fuel residues and buildup. 
Use a cleaner that is harmless to rubber and plastic 
parts. Follow the manufacturer's instructions 
using the cleaner. 

when 

CA UTION 
Do not clean the jet orzjices or seats 
with wire or drill bits. These items can 
scratch the surfaces and alter flow 
rates, or cause leaking. 

NOTE 
Because of heat and age, O-rings 
eventually lose thereflexibility and do 
not seal properly. It is standardprac- 
tice to replace all O-rings andgaskets 
when rebuilding a carburetor: - 

1. Clean all the parts in carburetor cleaner. Use 
compressed air to clean all passages, orifices and 
vents in the carburetor body. 
2. Inspect the main jet assembly and pilot jet (Fig- 
ure 29). Check that all holes, in the ends and sides, 
are clean and undamaged. 
3. Inspect the pilot mixture screw assembly and 
choke plunger (Figure 30). 

a. Inspect the screw and plunger tips for dents or 
wear. 
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b. The spring coils should be resilient and not be 
crushed. 

c. The plunger should move freely in its bore in 
the carburetor. 

4. lnspect the throttle stop screw, spring and 
washer (Figure 31). Inspect the screw tip and 
threads for damage. The spring coils should be re- 
silient and not be crushed. 

5. Inspect the diaphragm and slide (Figure 32). If 
either part is damaged, the parts are only available 
together, as a single part number. 

a. Inspect the slide for wear and scratches. Fit 
the slide into the carburetor body and check 
for smooth operation. The slide should verti- 
cally move freely, but have minimal front to 
back play. 

b. Inspect the diaphragm for dryness, tears and 
holes. The diaphragm must be undamaged in 
order to isolate the pressure differences that 
are above and below the diaphragm. A leak- 
ing diaphragm prevents the slide from reach- 
inglmaintaining its normal level, for any 
throttle position off idle. Engine performance 
will be noticeably diminished. 

6. Inspect the diaphragm cover and needle assem- 
bly (Figure 33). 

a. The diaphragm cover must be undamaged in 
order to maintain low pressure in the upper 
chamber of the carburetor. A cracked or loose 
cover affects engine performance similarly to 
a damaged diaphragm. 

b. The jet needle must be smooth and evenly ta- 
pered (Figure 34). If it is stepped, dented, 
worn or bent, replace the needle. 

7. Inspect the float and float valve assembly (Fig- 
ure 35). 
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a. Inspect the tip of the float valve (Figure 36). 
If it is stepped or dented, replace the float 
valve. 

b. Lightly press on the spring-loaded pin (Fig- 
ure 37) in the float valve. The pin should eas- 
ily move in and out of the valve. If it is 
varnished with fuel residue, replace the float 
valve. 

c. Inspect the float valve seat in the carburetor 
body. The seat should be clean and 
scratch-free. If it is not, the float valve will 
not seat properly and the carburetor will over- 
flow. 

d. Inspect the float and pin. Submerge the float 
in water and check for leakage. Replace the 
float if water or fuel is detected inside the 
float. Check that the float pin is straight and 
smooth. It must be a slip-fit in the float. 

8. Inspect the float bowl assembly (Figure 38). 
a. Check that all residue is removed from the in- 

terior of the bowl. 
b. Inspect threaded parts for damage. 
c. Replace the O-ring on the bowl and drain 

screw. 
9. Inspect the air cutoff valve assembly (Figure 
39). 

a. The diaphragm must be free of damage in or- 
der to operate properly. 

b. The plunger on the end of the diaphragm stem . 

should move freely in its bore in the carbure- 
tor. 

c. Inspect the small air hole at the edge of the 
cover for cleanliness. 
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10. Inspect the hose fittings for damage (Figure 
40). Replace the O-rings on both fittings. 

FLOAT ADJUSTMENT 

The float and float valve maintain a constant and 
measured fuel level in the float bowl. As fuel is 
used, the float lowers and allows more fuel past the 
valve. As the fuel level rises, the float closes the 
valve when the required fuel level is reached. If the bending the tab to prevent breaking the plastic 
float is out of adjustment, the fuel level will be too lugs or float. 
high or low. A low fuel level causes the engine to d. Assemble the float and recheck the height. 
run as if the jetting is too lean. A high fuel level will Adjust, if necessary. 
cause the engine to run as if the jetting is too rich. It 

7. Install the float bowl. may also cause fuel overflow. 
1. R~~~~~ the carburetor as described in this chap- 8. Install the carburetor as described in this chapter. 

ter. 
2. Remove the float bowl. 
3. Lightly touch the float to ensure the float valve is 
seated. 
4. Hold the carburetor so the float valve remains 
seated, but the spring-loaded pin in the valve is not 
being compressed by the tab on the float (Figure 
41). The tab should only touch the pin. 
5. Measure the distance from the carburetor body 
gasket surface to the highest point on the float (Fig- 
ure 41). Refer to Table 1 for the required float 
height. 
6. If the float height is incorrect, do the following: 

a. Remove the float assembly from the carbure- 
tor. 

b. Remove the float valve and clip. 
c. Bend the float tab in the appropriate direction 

to raise or lower the float. Use care when 

CARBURETOR SYSTEMS 

Before disassembling the carburetor, understand 
the function of the pilot, needle and main jet sys- 
tems. When evaluating or troubleshooting these 
systems, keep in mind that their operating ranges 
overlap one another during the transition from 
closed to fully open throttle. 

Common factors that affect carburetor perfor- 
mance are altitude, temperature and engine load. If 
the engine is not running or performing up to expec- 
tations, check the following before adjusting or re- 
placing the components in the carburetor: 
1 .  Throttle cables. Check that the cables are not 
dragging and are correctly adjusted. 
2. Air filter. Check that the filter is clean. 
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Pilot Jet System 

The pilot system controls the airlfuel ratio from 
closed throttle to about 114 throttle. Air enters the 
pilot air jet (A, Figure 42), where it passes to the pi- 
lot jet (A, Figure 43). The pilot jet draws fuel from 
the float chamber and mixes it with the air from the 
pilot air jet. The atomized airlfuel mixture passes to 
the pilot mixture screw (B, Figure 43), where it is 
regulated into the throat of the carburetor. The mix- 
ture is discharged from the pilot hole (A, Figure 
44). Turning the pilot mixture screw in will lean the 
a i rke l  mixture entering the engine, while turning 
the screw out will enrich the mixture. 

The pilot hole and mixture screw affects idle and 
low engine speeds. As the throttle plate is opened, it 
uncovers the bypass pilot holes (B, Figure 44), 
which then become effective. These holes are con- 
nected to the passage between the pilot jet and pilot 
mixture screw. They are not affected by the mixture 
screw. As engine speed increases, fuel is drawn 
from these passages directly from the pilot jet. 

For high altitudes, the pilot jet is interchangeable 
with a jet that provides a leaner airlfuel mixture. Re- 
fer to Table 1 for the recommended pilot jet sizes. 

3. Fuel flow. Check that fuel is adequately flowing 
from the fuel tank to the carburetor. Inspect in-line 
filter screens for plugging. 

4. Ignition timing. Check that timing is correct. 

5. Choke. Check that the choke fully opens and 
closes. 

6. Muffler. Check that the muffler is not restricting 
flow. 

7. Brakes. Check that the brake pads are not drag- 
ging on the discs. 

Jet Needle System 

The jet needle is connected to the slide and con- 
trols the mixture from approximately 114 to 314 
throttle. Air enters the main air jet (B, Figure 42), 
where it passes to the needle jet holder and needle 
jet. These parts are located above the main jet (C, 
Figure 43). The needle jet holder mixes fuel from 
the float chamber with the air from the main air jet. 
The atomized airlfuel mixture passes to the needle 
jet, where it is regulated by the jet needle into the 
throat of the carburetor. As the throttle is opened, --- 

the needle rises and fuel is regulated by the needle 
taper. The vertical position of the needle in the slide 
is not adjustable. 

Main Jet System 

The main jet (C, Figure 43) is screwed to the bot- 
tom of the needle jet holder and controls the mixture 
from approximately 314 to full throttle. The main jet 
is numbered and is interchangeable with jets that 
provide a leaner or richer airlfuel mixture. Re- 
placing the standard jet with a larger numbered jet 
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will make the mixture richer. Jets with a smaller 
number will make the mixture leaner. Many of 
these jets are for off-road use only. 

For high altitudes, the main jet is interchangeable 
with a jet that provides a leaner airlfuel mixture. Re- 
fer to Table 1 for the standard recommended main 
jet sizes. 

Choke System 

The choke system consists of a plunger assembly 
(Figure 45) and starter jet (D, Figure 43). The jet 
discharges fuel from the orifice in the plunger bore 
(A, Figure 46). The plunger bore also intersects an 
air vent (A, Figure 47), connecting the bottom of 
the slide diaphragm chamber and the throat of the 
carburetor. 

When the choke is operated, the plunger opens 
the fuel and air passages. As the engine is cranked, 
air and fuel is drawn to the carburetor throat. When 
the choke plunger is closed, the air and fuel pas- 
sages are closed. 

This type of choke is most effective if the throttle 
remains closed during startup, in order to maintain 
high vacuum at the air and fuel passages. 

Air Cutoff Valve System 

The function of the air cutoff valve (Figure 48) is 
to richen the pilot jet system airlfuel mixture during 
compression braking, such as descending steep 
grades, when the engine speed is high, but the throt- 
tle is closed. Without this valve, the engine will de- 
velop a lean airlfuel mixture in the pilot system, 
which will cause backfiring and possible engine 
damage. The air cutoff valve consists of a one-piece 
diaphragm with cylindrical plunger, spring and 
cover assembly (Figure 39). The function of the as- 
sembly is to open and close an air passage in the 
plunger bore. 

During acceleration and steady running speeds, 
the diaphragm and plunger are in the down position. 
This allows air to vent from a passage in the slide di- 
aphragm chamber (B, Figure 47) to the plunger 
bore (B, Figure 46). The air then passes to the pilot 
jet system. During deceleration, when the throttle 
valve is closed, engine vacuum vents through a pas- 
sage (C, Figure 44) leading to the air cutoff valve 
cover. The vacuum pulls the diaphragm out, causing 
the plunger to block the air passage in the plunger 
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FUEL VALVE AND DIAPHRAGM VALVE 

1. Vacuum cover 
2. Spring 
3. Diaphragm 
4. O-ring 
5. Fuel valve 
6. Fuel gasket 
7. Lever 
8. Wave washer 
9. Lever plate 

bore. This reduces the amount of air going to the pi- 
lot jet system, and a rich fuel mixture is discharged 
fiom the pilot hole (A, Figure 44). 

When acceleration resumes, the vacuum holding 
the diaphragm out is reduced, and the spring pushes 
the diaphragm and plunger down, again creating a 
normal fuel mixture in the pilot jet system. 

FUEL VALVE 

The fuel valve is equipped with a lever and dia- 
phragm valve. The lever controls off, on and reserve 
fuel positions, while the diaphragm valve controls 
the flow of fuel out of the fuel valve. The diaphragm 

valve is vacuum-actuated and is connected by a 
hose to a fitting on the carburetor (C, Figure 47). 
When the engine is cranked, or running, vacuum in 
the carburetor throat opens the diaphragm valve. In 
order for the diaphragm valve to operate properly, it 
must be kept clean and tight, in order to maintain 
vacuum. The vacuum hose must also be tight and in 
good condition. 

Removal, Inspection and Installation 

Refer to Figure 49. 

1. Remove the fuel tank (Chapter Fifteen). 
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2. Drain the fuel from the tank. Since the fuel valve 
does not allow fuel to pass without vacuum applied, 
the tank must be siphoned or emptied through the 
fill opening. 

WARNING 
Drain the fuel into an approved con- 
tainer: Perform the draining proce- 
dure a safe distance away from the 
work area. 

3. Place the fuel tank vertically on the workbench, 
then remove the bolts securing the fuel valve (Fig- 
ure 50). 
4. Remove the lever plate, wave washer, lever and 
fuel gasket (Figure 51). 

CA UTION 
Before removing the cover in Step 5, 
check that it is separated from the thin 
diaphragm (Figure 52) that contacts 
the cover: If necessary, use a small 
tool to gently separate the cover 
around its perimeter: 

5. Remove the vacuum cover and spring (Figure 
53). 
6. Lift the diaphragm assembly from the fuel valve 
(Figure 54). Again, use a small tool to separate the 
inner diaphragm from the valve. 
7. Clean the parts (Figure 55). 

a. Wash the valve, fuel filters and other metal 
parts in solvent. 

b. Gently wipe the diaphragm assembly. 
8. Inspect the parts. 

a. Check for buildup in the screen filters. If 
buildup is evident, lightly scrub the screens 
with a nylon brush and solvent. Carefully 
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blow compressed air through the screen, from 
the inside to the outside. 

b. Inspect the valve passages for buildup. 
c. Inspect the vacuum holes (Figure 56) in the 

vacuum cover for cleanliness. 
d. Inspect the diaphragm vent passage (Figure 

57) for cleanliness. If this vent is clogged, the 
diaphragm will drag open when vacuum is 
applied. 

e. Inspect the remaining parts for obvious dam- 
age. 

f. Replace all O-rings. If fuel has leaked past the 
he1 gasket, replace the gasket. Eventually, 
the gasket will wear on its face, where it con- 
tacts the lever. 

g. Inspect the vacuum hose connecting the fuel 
valve to the carburetor. The hose must be 
clean and tight to the fittings, in order to hold 
vacuum. 

9. Assemble the valve. Note the following: 
a. Lightly lubricate the O-rings. Also, lubricate 

the fuel gasket. 
b. Install the diaphragm assembly so the vent 

(Figure 58) faces the fuel fitting. Check that 
both diaphragms lay flat before installing the 
vacuum cover. 

c. Install the vacuum cover with the vacuum fit- 
ting facing the fuel fitting. Tighten the cover 
screws equally in several passes. 

10. Install the fuel valve into the fuel tank and 
equally tighten the bolts. 
11. Install the fuel tank (Chapter Fifteen). 
12. When filling the tank, start with a small amount 
of fuel and check for leaks. Operate the lever and 
check that all positions are leak-free. 

EVAPORATIVE EMISSIONS 
CONTROL SYSTEM 

(CALIFORNIA MODELS ONLY) 

No adjustments are required for the evaporative 
emissions control system. Visual inspection of the 
hoses and connections should be made as recom- 
mended in Chapter Three. Ifthe system is suspected 
of causing poor running, or obvious damage has oc- 
curred to the system, refer inspection and testing of 
the separator and canister to a Kawasaki dealership. 
Refer to Figure 59 for parts identification and hose 
routing. 
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EVAPORATIVE EMISSIONS CONTROL SYSTEM 
(CALIFORNIA MODELS ONLY) 

Fuel tank 

Air filter housing 
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THROTTLE CABLE REPLACEMENT 

The throttle uses two cables. One cable pulls the 
throttle open during acceleration, while the other 
pulls the throttle closed during deceleration. In op- 
eration, the cables always move in opposite direc- 
tions to one another. Use the following procedure to 
replace the throttle cables. 
1. Remove the fuel tank. 
2. At the carburetor, loosen the locknuts and re- 
move the cables from the holders and throttle valve 
(Figure 60). The left cable is the accelerator cable. 
Identify the cables so the new cables can be 
matched and installed in the correct position. 
3. Note how the cables are routed, then pull the ca- 
bles from the frame. 
4. At the handlebar, remove the screws from the 
housing and separate the parts (Figure 61). Remove 
the complete throttle assembly from the handlebar. 
5. Remove the cable ends from the throttle drum, 
then remove the cable guide from the upper housing 
(Figure 62). 
6. Remove the rubber boots from the throttle cable 
adjusters. Loosen the locknuts (Figure 63), then un- 
screw the adjusters from the throttle housing. Note 
that the top cable is the accelerator cable. 
7. Clean the throttle assembly and handlebar. 
8. Lubrtcate the cables with an aerosol cable lubri- 
cant. Lubricate the throttle drum, cable ends and ca- 
ble guide with lithium grease. 
9. Install the new cables into their positions in the 

\ upper housing. Note that the angled end of the ca- 

9 bles fits into the housing. Check that the cables are 
in thelr correct hole. 
10. Fit the cables into the cable guide (Figure 64). 

**I The top cable is the accelerator cable. 
w4.kh 11. Flt the cable guide into the upper housing and 

hold it in place. 
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12. Install the grip on the handlebar. 
13. Route the accelerator cable over the drum and 
the decelerator cable under the drum (Figure 61). 
Seat the cable ends in the drum. 
14. Carefully seat the assembly onto the lower 
housing. Hold the parts together and install the 
screws. 
15. Route the cables through the frame and to the 
carburetor. 
16. Install the accelerator cable in the left holder, 
then install the remaining cable. 
17. Pull all slack out of the cables, then check that 
they move in the correct direction when the throttle 
is operated. 
18. Connect the cables to the carburetor, then ad- 
just the cables as described in Chapter Three. 

19. Install the fuel tank when adjustment and 
proper operation is verified. 

AIR FILTER HOUSING 

The air filter housing is attached to the subframe. 
It is not necessary to remove the housing in order to 
service the air filter. Service the air filter as de- 
scribed in Chapter Three. If the air filter housing as- 
sembly must be removed, do the following: 

1. Disconnect/remove the subframe (Chapter Fif- 
teen). 

2. Remove the bolts securing the housing to the 
sub frame. 

Table 1 CARBURETOR SPECIFICATIONS 

Carburetor type Keihin constant velocity 
Carburetor bore diameter 40 mm 
Identification number CVK40 
Idle speed 1200-1400 rpm 
Main jet number 
Below 1220 m (4000 ft.) 148 
Above 1220 m (4000 ft.) 145 

Main air jet number 50 
Needle jet number 6 
Jet needle N31 R 
Pilot jet number 
Below 1220 m (4000 ft.) 40 
Above 1220 m (4000 ft.) 38 

Pilot air jet number 70 
Pilot mixture screw turns out 1 318 
Starter jet number 52 
Float height* 17.5 mm (0.69 in.) 

*Refer to text. 
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ELECTRICAL SYSTEM 

This chapter provides access and service proce- 
dures for the following components and electrical 
systems: 
1. Alternator cover. 
2. Stator and pickup coil. 
3. Rotor and starter clutch. 
4. Starter. 
5. Starting system. 
6. Ignition system. 
7. Charging system. 
8. Fan system. 
9. Water temperature gauge and sending unit. 
10. Turn signal relay. 
1 1. Headlight. 
12. Left handlebar switches. 

Review the following two sections to understand 
the variables to consider when testing for resis- 
tance, and how to perform continuity tests. These 
two methods of testing are commonly used to deter- 
mine the condition of many electrical components. 

Also provided is a section that explains the basic 
operation of the ignition and charging systems. A 
basic knowledge of the systems is often helpful in 
logically troubleshooting and testing the compo- 
nents. 

Refer to the individual circuit diagrams in this 
chapter and the main wiring diagrams at the end of 
the manual. 

RESISTANCE TESTING GUIDELINES 

When testing component resistance, use the pro- 
vided specifications as a guide in judging the condi- 
tion of a component. Electrical test results vary, 
depending on ambient temperature and the quality 
and condition of the meter being used. Other factors 
include the cleanliness and overall condition of the 
wiring harness, terminals and connectors. 

Use caution when considering the replacement of 
a component, particularly when it is marginally out 
of specification. Test the parts that interact with the 
component to ensure the problem is isolated. Per- 
form a continuity test on appropriate wiring har- 
nesses before assuming the part is faulty. 
Knowledge of how the system operates is also help- 
ful in correctly determining faulty components. 

Whenever in doubt of the test results, take the 
component to a dealership for evaluation. Compari- 
son to a new part often reveals the condition of the 
component. 
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Refer to the wiring diagrams in this chapter and at 
the back of the manual to identify wires, plugs and 
components. 

CONTINUITY TESTING GUIDELINES 

Circuits, switches, light bulbs and fuses on the 
motorcycle can be checked for continuity (a com- 
pleted circuit), using an ohmmeter connected to the 
appropriate color-coded wires in the circuit. Tests 
can be made at the connector plug or at the part it- - - 
self. Use the following procedure as a guide in per- 
forming general continuity tests. 

CA UTION 
When performing general continuity 
checks do not turn on the ignition 
switch. Damage to parts and test 
equipment could occur Also, verib 
that power from the battery is not 
routed directly into the test circuit, re- 
gardless of ignition switch position. 

1. Refer to the wiring diagram at the back of the 
manual and find the part to be checked. 

2. Identify the wire colors leading to the part and 
determine which pairs of wires should be checked. 
For any check, the circuit should begin at the plug, 
pass through the part, then return to the plug. 

3. Determine when continuity should exist. 

a. Typically, whenever a switch or button is 
turned on, it closes the circuit, and the meter 
should indicate continuity. 

b. When the switch or button is turned off, it 
opens the circuit, and the meter should not in- 
dicate continuity. 

c. Refer to the switch continuity diagrams 
within the wiring diagrams. 

4. On the motorcycle, trace the wires from the part 
to the nearest connector plug. 

5. Separate the connector plug. 

6. Connect an ohmmeter to the plug half that leads 
to the part being checked. 

7. If the test is being made at the terminals on the 
part, remove all other wires connected to the termi- 
nals so they do not influence the meter reading. 

8. Operate the switch'button and check for conti- 
nuity. 

IGNITION AND CHARGING SYSTEM 
OPERATION 

A permanent magnet alternator is located on the 
left end of the crankshaft, and is the source of en- 
ergy for powering the ignition system and charging 
the battery. A capacitor discharge ignition (CDI) 
system is used on this engine. When the engine is 
running, the current produced by the exciter coil in 
the alternator goes to the CDI unit and is stored in a 
capacitor. When the rotor is in the correct position 
for ignition, the ignition pickup coil signals the CDI 
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fully charged, the excess current is shunted and dis- 
sipated as heat by the regulatorlrectifier. 

ALTERNATOR COVER 

Removal and Installation 

The alternator cover must be removed to access 
the rotor, stator and pickup coil. The stator and 
pickup coil are mounted on the inside of the alterna- 
tor cover. 

1. Remove the skid plate (Chapter Fifteen). 

2. Remove the chain sprocket guard (Chapter 
Eleven). The sprocket does not have to be removed. 

3. Disconnect the neutral switch wire and remove 
the shift lever (Figure 1). 

4. If the stator will be tested, remove the fuel tank 
(Chapter Fifteen) and disconnect the stator and 
pickup coil connectors, located on the right side of 
the frame (Figure 2). 

5. If the stator and cover must be completely re- 
moved from the motorcycle, remove the upper en- 
gine mounting brackets (Figure 3) and route the 
wires out of the frame and engine. 

unit to release the stored charge to the coil. The 
charge of current into the coil primary windings in- 

I duces a much higher voltage in the secondary wind- 
ings, which fires the spark plug. This system is 

I essentially maintenance free, with the spark plug 
being the only part requiring routine replacement. 

I 
The battery is kept charged by separate coils in 

the alternator. When the engine is running, the cur- 
rent produced by the coils is sent to the regula- 
torlrectifier. The power is converted to direct 
current and regulated to the battery. If the battery is 

- 

6. Remove the 10 bolts from the perimeter of the 
cover (Figure 4). 

7. Pull the cover away horn the engine. Magnetic 
resistance will be felt as the cover is unseated. 

WARNING 
Keep fingers away from the edge of 
the cover to avoidpossible pinching. 

8. Remove the cover gasket, then account for the 
two cover dowels and the washer on each starter 
gear shaft (Figure 5). 

9. Remove andfor test the stator and pickup coil 
(Figure 6) as described in this chapter. 

10. Reverse this procedure to install the stator and 
alternator cover. Note the following: 

a. Install a new cover gasket. 

b. Check that all wires are routed and secured. 

c. Clean electrical connections, then apply di- 
electric grease when assembling. 

d. Tighten the upper engine mounting bolts to 
25 W m  (1 8 ft.-lb.). 
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ALTERNATOR AND STARTER 
CLUTCH ASSEMBLY 

1. Stator 
2. Rotor bolt 
3. Pickup coil 
4. Rotor 
5. Woodruff key 
6. Washer 
7. Starter clutch 
8. Coupling 
9. Starter clutch gear 

10. Spacers 

STATOR AND PICKUP COIL 

Removal and Installation 

The stator and pickup coil are mounted on the in- 
side of the alternator cover. The stator and pickup 
coil can be tested without removing them from the 
cover. To access the wire connectors, remove the 
fuel tank (Chapter Fifteen) and disconnect the stator 
and pickup coil connectors, located on the right side 
of the frame (Figure 2). Refer to Charging System 
to test the stator charging coil resistance and Igni- 
tion System to test the pickup coil and stator exciter 
coil resistance. 

Refer to Figure 7. 

1. Remove the alternator cover as described in this 
chapter. 

2. Remove the three bolts from the stator (A, Fig- 
ure 8). 

3.  Remove the two screws from the pickup coil (B, 
Figure 8). 

4. Remove the wiring harness clamps from the per- 
imeter of the cover. 

5. Remove the wire grommet from the cover, then 
remove the parts. 

6. Reverse this procedure to install the stator and 
pickup coil. 
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@ STARTER GEARS 

2 

1. Washer 
2. Starter gear 
3. Idle gear 
4. Bearings 
5. Shaft 

ROTOR AND STARTER CLUTCH 

The starter clutch is mounted on the back of the 
rotor. The starter gears and rotor must be removed 
to access the clutch. To remove the rotor, hold it 
with a rotor holder tool, then remove it with a rotor 
puller. The tools shown in the following procedure 
are the Kawasaki rotor holder (part No. 
57001-1184) and rotor puller (part No. 
57001-1185). 

NOTE 
I f  troubleshooting the starter clutch, 
the clutch can be checked for free- 
wheel and lockup without removing 
the rotor: Turn the clutch gear clock- 
wise (Figure 9). The clutch gear 
should turn freely and smoothly in 
that direction. Attempt to turn the 
gear counterclockwise. The gear 
should not turn. I f  the gear turns in 
both directions or is always locked up, 
disassemble and inspect the clutch as- 
sem bly. 

Removal and Installation 

Refer to Figure 10. 
1. Remove the alternator cover as described in this 
chapter. 
2. Remove the starter gears as follows: 

a. Remove the outer washer and idle gear (Fig- 
ure 11). 

b. Remove the idle gear shaft, bearings and in- 
ner washer (Figure 12). 

c. Remove the starter gear and washers (Figure 
13). 

3. Remove the rotor bolt as follows: 
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a. Hold the rotor stationary with the rotor holder 
tool (Figure 14). Place the tool under the 
footpeg when loosening the rotor bolt. 

b. Remove the rotor bolt. 
4. Loosen the rotor and starter clutch as follows: 

a. To aid in removal, spray penetrating lubricant 
into the rotor bore and Woodruff key area. 
Apply grease to the end and threads of the ro- 
tor puller. 

b. Thread the puller into the crankshaft and hold 
the rotor stationary with the rotor holder tool 
(Figure 15). Place the tool on top of the 
footpeg when tightening the rotor puller. 

c. Tighten the rotor puller until the rotor breaks 
free from the crankshaft taper. The rotor is 
tight and requires a wrench that provides high 
leverage. 

d. Remove the rotor puller from the crankshaft. 
5. Remove the rotor and starter clutch from the 
crankshaft. Hold the starter clutch to prevent it from 
falling from the rotor (Figure 16). 
6. Remove the Woodruff key and spacers from the 
crankshaft (Figure 17). 
7. Inspect and lubricate the parts as described in 
this section. 
8. Reverse this procedure to install the rotorlstarter 
clutch assembly and the starter gears. Note the fol- 
lowing: 

a. Install a new rotor bolt. 
b. Tighten the rotor bolt to 120 N=m (88 ft.-lb.) 

to seat the rotor, then loosen the bolt. 
c. Tighten the rotor bolt to 175 N*m (129 ft.-lb.). 
d. Lubricate the starter clutch gear bearing, 

starter gear shafts and bores with 
molydisulfide grease. Lubricate all other 
parts with engine oil. 
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e. Install the alternator cover as described in this 
chapter. 

Inspection 

1. Inspect the clutch for proper operation as fol- 
lows: 

a. With the clutch gear facing up, turn the gear 
counterclockwise. The gear should turn 
freely and smoothly in that direction (Figure 
18). 

b. Attempt to turn the gear clockwise. The gear 
should not turn. 

c. If the gear turns in both directions or is always 
locked up, disassemble and inspect the clutch 
assembly. 

2. Remove the clutch sprocket from the rotor. Turn 
the sprocket counterclockwise and twist it squarely 
away from the rotor. Remove the washer from the 
clutch. 
3. Clean and inspect the clutch assembly (Figure 
19). 

a. Inspect the clutch gear teeth for wear or dam- 
age. 

b. Inspect the clutch gear bearing for wear or 
scoring. 

c. Inspect the washer for damage. 
d. Inspect the clutch rollers (Figure 20). The 

rollers should be undamaged and operate 
smoothly. 

4. If the clutch is damaged, remove the clutch from 
the rotor as follows: 

a. Remove the six bolts (Figure 21), then re- 
move the clutch and coupling from the rotor. 

b. Install a new clutch and the coupling. 
c. Apply threadlocking compound to the bolts, 

then tighten the bolts equally in several 
passes to 34 N*m (25 ft.-lb.). 
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5. Lubricate the clutch rollers and washer with en- 
gine oil. 
6. Install the washer and clutch sprocket into the 
rotor. Turn the sprocket counterclockwise and twist 
it squarely into the rotor. When the sprocket is fully 
seated, check that it turns only in the counterclock- 
wise direction. 
7. Clean and inspect the rotor components. 

a. Inspect the rotor for cracks and damage. 

WARNING 
Replace the rotor ifit is damaged. The 
rotor canJly apart at high crankshaft 
speeds, causing severe injuly and 
damage to the engine. 

b. Inspect the taper in the bore of the rotor and 
on the crankshaft for damage. 

c. Inspect the Woodruff key, slot and spacers for 
damage (Figure 17). 

NOTE 
Ifthe Woodruffkey is bent or sheared, 
the rotor will notproperly align on the 
crankshaft, which causes the engine 
to be out of time. 

8. Install the parts as described in this section. 

STARTER 

Removal and Installation 

Refer to Figure 22. 
1. Remove the exhaust pipe (Chapter Four). 
2. Disconnect the ground (negative) cable from the 
battery and from the starter (A, Figure 23). 
3.  Disconnect the positive cable from the starter (B, 
Figure 23). 
4. Remove the remaining mounting bolt, then twist 
the starter out of the left crankcase cover. The starter 
is sealed to the cover by an O-ring, which causes re- 
sistance during removal. 
5. Disassemble, inspect and test the starter as de- 
scribed in this section. 
6. Reverse this procedure to install the starter. Note 
the following: 

a. Lubricate the O-ring on the front end cover 
(A, Figure 24) before inserting it into the 
crankcase cover. 

b. Check that the fiber washers (B, Figure 24) 
on the cable post are in good condition. The 
washers must insulate the cable from the 
housing. 

c. Clean all cable connections, then apply di- 
electric grease to fittings and connectors be- 
fore tightening. 

d. Tighten the starter mounting bolts to 10 N*m 
(88 in.-lb.). 

Disassembly and Assembly 

Refer to Figure 22. 
1. Remove the two housing screws, rear end cover 
and O-ring. 

NOTE 
If disassembling the starter to only 
check brush condition, remove only 
the rear end cover: The brushes can be 
inspected and the cover reinstalled if 
further disassembly is not required. 

2. Remove the front end cover and O-ring. 
3. Remove the armature, brush plate assembly and 
insulator from the housing (Figure 25). Make note 
of any shims and their location on the armature 
shaft. 
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4. Inspect and test the starter components as de- 
scribed in this section. 
5. Assemble the starter as follows: 

a. Install the insulator and positive brush plate. 
Check that the small projection on the insula- 
tor faces up and that the O-ring fits between 
the terminal and housing (Figure 26). The 
terminal must be insulated from the housing. 

b. Fit the positive brushes into the insulated 
brush plate slots, then seat the plate into the 
housing. Lock the positive brushes into the 
slots. The tabs on the brush plate are not 
spaced symmetrically. Therefore, the plate 
only fits correctly in one position (Figure 
27). 

c. Install the armature. Use small plastic 
wedges, or another method, to hold back the 
brushes so the commutator can pass under the 
brushes. 

d. Check that the alignment mark on the housing 
and the vertical tab on the brush plate are ori- 
ented as shown in Figure 28. 

e. Install a new O-ring on the housing, then 
align the vertical tab on the brush plate with 

the slot in the rear end cover (Figure 29). Seat 
the cover onto the housing. The alignment 
marks on the exterior of the housing and 
cover should be aligned (Figure 30). 

f. Install a new O-ring on the housing, then 
align and install the front end cover. Again, 
the alignment marks on the exterior of the 
housing and cover should be aligned. 

g. Install and tighten the housing screws. 

h. Install the fiber washers onto the cable termi- 
nal, followed by the metal washer and nut. 
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The fiber washers must be in good condition 
so they insulate the cable from the starter 
housing. 

i. Install a new, lubricated O-ring onto the front 
end cover. 

Inspection and Testing 

Use an ohmmeter for all electrical tests in this 
procedure. If the result for any test is incorrect, the 
part is either shorted, or there is an open circuit be- 
tween the test points. Replace or recondition parts 
that are worn or damaged. Refer to Figure 22. 
1. Clean the parts as required. Use a solvent specif- 
ically for electric motors to remove buildup and 
contamination, particularly between the cornmuta- 
tor bars. 
2. Inspect the condition of the housing and end 
covers. The armahre should fit in the covers with 
little or no play. 
3. Inspect the armature. 

a. The bearing should turn smoothly and freely. 
b. Inspect any shims for cracks or damage. 
c. Inspect the windings for obvious shorts or 

damage. 
4. Inspect and test the commutator. 

a. Measure the outside diameter (Figure 31). 
Refer to Table 2 for specifications. 

b. Inspect the bar height. The commutator bars 
should be taller than the insulation between 
the bars (Figure 32). 

c. Inspect the bars for discoloration. If a pair of 
bars is discolored, this indicates grounded ar- 
mature coils. 

d. Inspect the bars for scoring. Mild scoring can 
be repaired with fine emery cloth. 

e. Check for continuity across all adjacent pairs 
of commutator bars (Figure 33). There 
should be continuity across all pairs of bars. 
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f. Check for continuity between each commuta- 
tor bar and the armature shaft (Figure 34). 
There should be no continuity. 

5. Inspect and test the brush assembly. The positive 
brushes have insulated leads. 

a. Check for continuity between the positive 
brush and the cable terminal (Figure 35). 
There should be continuity between the parts. 

b. Check for continuity between the cable termi- 
nal and the starter housing. There should be 
no continuity between the parts. 

c. Check for continuity between the positive 
brush and the starter housing (Figure 36). 
There should be no continuity between the 
parts. 

d. Check for continuity between the grounded 
brush and the brush plate (Figure 37). There 
should be continuity between the parts. 

e. Check for continuity between the brush plate 
and the positive brush holders. There should 
be no continuity between the parts. 

f. Measure the length of each brush (Figure 
38). Refer to Table 2 for specifications. 

g. Inspect the condition of the brush springs. 
6. Assemble the starter as described in this section. 

STARTING SYSTEM 

This section includes the relays and switches re- 
quired to safely start and stop the engine. This in- 
cludes the safety switches that prevent the engine 
from starting when certain startup conditions are 
not met. Since some components have a function in 
the ignition andlor charging system, refer to those 
sections if the component is not found in this sec- 
tion. Refer to Figure 39. 
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STARTING SYSTEM 

Engine starter Color Code Diagram Key 
Ignition stop button B Black 

G Green connectors 
L Blue 
R Red 

a Ground 

E 
0 Y Yellow 

W White Frame ground 

LT 
e Br Brown 

3 ,$ ,$ 9 Lg Light green 
+connection 

YellowlBlack (YIB) wire is 
+No connection -used on 1990-on models. 

circuit 
YIR relay 

B 
\Black (B) wire is used on 

1987-89 models only. 
I--- - 

20A 

Starter 
lockout Neutral Starter 
switch switch relay 

Starter Relay 
Testing 

The starter relay (A, Figure 40) is located at the 
left side of the motorcycle, behind the plastic cover. 
The starter relay connects the battery to the starter. 
The relay is designed to temporarily carry the high 
electrical load between the parts during startup. The 
relay is activated by a small amount of current from 
the starter circuit relay when the starter button is 
pressed. 

1. Remove the cover to access the switch. If neces- 
sary, remove the he1 tank to improve access. 
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2. Disconnect the cables leading to the starter and 
to the battery. 

STARTER CIRCUIT RELAY TEST 

W' 

CA UTION 
The cable leading to the battery is 
connected to the positive terminal on 
the battery. Do not allow the cable 
end to touch the frame, engine or any 
other part that is grounded. Battery 
shorting will occur Keep the cable 
end protected until it is reconnected. 

0 

3. Connect an ohmmeter to the relay terminals. Set 
the meter to the R x 1 scale. 
4. Check the following before testing: 

a. The neutral switch is in the on position. 
b. The engine stop switch is in the run position. 

5. Turn on the ignition switch and press the starter 
button. Listen to the relay and observe the meter. 
6. Turn off the ignition switch and note the follow- 
ing: 

a. If the relay clicks when the button is pressed 
and the meter reads 0 (no resistance in relay), 
the relay is in good condition. Check the 
starter and cables for damage. 

Ohmmeter 

b. If the relay clicks when the button is pressed 
and the meter does not read 0 (resistance in 
relay), the relay is faulty. 

c. If the relay does not click when the button is 
pressed, the relay is faulty. Before replacing 
the relay, verify that power is passing to the 
relay wires when the the starter button is 
pressed. If not, inspect and test the starter cir- 
cuit relay. 

Switch Coil 
terminal terminal 

yellowlred yellowlred 
(4) Relay (2) 

Switch Coil 
terminal terminal 

black bluelred n n 

Starter Circuit Relay 
Testing 

(3) (1 

The starter circuit relay (B, Figure 40) is located 
at the left side of the motorcycle, behind the plastic 
cover. The starter circuit relay passes current to the 
starter relay, which activates the starter. In order for 
the starter circuit relay to pass current, it requires 
that the starter lockout switch or neutral switch be in 
its safe startup position. When either or both of 
these switches are in their safe positions, the switch 
in the starter circuit relay closes and completes the 
circuit. Refer to Figure 39. 

+ - 
Battery 
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1. Remove the cover to access the relay. 

2. Remove the relay from the mount, then unplug 
the relay. 

3. Connect a 12-volt battery and ohmmeter to the 
relay terminals as shown in Figure 41. 

a. Set the ohmmeter to R x 1 ohm. 

b. Note that terminals 1 (bluelred) and 2 (yel- 
lowlred) are connected to the relay coil and 
terminals 3 (black) and 4 (yellowlred) are 
connected to the circuit relay switch. 

4. Make the following checks: 

a. With the battery and ohmmeter connected as 
shown in Figure 41, check for continuity 
through the circuit relay switch (terminals 3 
and 4). There should be continuity. 

b. Disconnect the battery and check for continu- 
ity through the circuit relay switch (terminals 
3 and 4). There should be no continuity. 

c. With the battery disconnected measure the 
circuit relay coil resistance (terminals 1 and 
2). The meter should read 65-85 ohms. 

5. Replace the relay if it fails any of the checks. 

Starter Lockout Switch 
Testing 

The starter lockout switch (Figure 42) is located 
in the clutch lever assembly. Check the switch for 
continuity, using an ohmmeter connected to the ap- 
propriate color-coded wires in the connector plug 
(E, Figure 43). The plug is located in front of the 
handlebar gauges, behind the cover. Remove the 
cover to access the wiring. If necessary, remove the 
fairing. When checking wires at the plug, connect 
the ohmmeter to the plug half that leads to the 
switch. Refer to Figure 39. 
1. Separate the connector plug. 
2. Connect an ohmmeter to the bluelred wire and 
the light green wire. 

a. With the clutch lever out there should be con- 
tinuity. 

b. With the clutch lever pulled in there should be 
no continuity. 

3. Connect the ohmmeter to the bluetred wire and 
the black/yellow wire. 

a. With the clutch lever out there should be no 
continuity. 

b. With the clutch lever pulled in there should be 
continuity. 

4. Replace or repair the assembly if it fails any of 
the checks. 

Neutral Switch 
Testing 

The neutral switch is located on the left side of the 
engine, next to the drive sprocket. Check the switch 
for continuity, using an ohmmeter. Refer to Figure 
39. 
1. Remove the chain sprocket guard. The sprocket 
does not have to be removed. 
2. Put the transmission in neutral. 
3. Remove the wire from the switch terminal (Fig- 
ure 44). 
4. Connect an ohmmeter to the switch terminal and 
to ground (an unpainted part of the engine). 

a. There should be continuity when the trans- 
mission is in neutral. 

b. There should be no continuity when the trans- 
mission is in any gear. 

5. If the switch fails either test, remove the switch 
and test again as follows: 



CHAPTER NINE 

a. Connect the ohmmeter to the terminal and the 
threads on the switch. 

b. Press the button on the bottom of the switch. 
If there is no continuity, the switch is faulty. If 
there is continuity, the switch button may be 
worn. The transmission shift drum may not be 
able to fully activate the switch, even though 
the switch operates correctly when removed 
from the engine. Replace the switch. 

Sidestand Stop Switch 
Testing 

The sidestand stop switch (C, Figure 40) is lo- 
cated at the left side of the motorcycle, behind the 
plastic cover. The sidestand switch does not prevent 
the engine from being started with the sidestand ei- 
ther up or down. If the sidestand is down when the 
engine is running and the transmission is in gear, the 
switch will stop the engine when the clutch is re- 
leased. Check the switch for continuity, using an 
ohmmeter. Refer to Figure 45 as needed. 
1. Remove the cover to access the switch. If neces- 
sary, remove the fuel tank to improve access. 
2. Trace the wire from the switch, then separate the 
connector plug. 
3. Connect an ohmmeter to the brown wire and the 
greedwhite wire. 

a. With the sidestand down there should be no 
continuity. 

b. With the sidestand up there should be conti- 
nuity. 

4. Replace or repair the assembly if it fails any of 
the checks. 

Starter Button and Engine Stop Switch 
Testing 

Check the starter button and engine stop switch 
for continuity. Use an ohmmeter, connected to the 
appropriate color-coded wires in the connector plug 
(A, Figure 43). The plug is located in front of the 
handlebar gauges, behind the cover. Remove the 
cover to access the wiring. If necessary, remove the 
fairing. When checking wires at the plug, connect 
the ohmmeter to the plug half that leads to the 
switch and button. 

If necessary, refer to the wiring diagram at the 
back of the manual to see how all wires at the starter 
button and engine stop switch assembly are con- 

nected. Figure 39 and Figure 45 isolate the wires as 
they function in the starting system and ignition 
system. 
1. Separate the connector plug. 
2. Connect an ohmmeter to the brown wire and the 
yellow/red wire. 

a. With the engine stop switch in the offposition 
there should be no continuity. 

b. With the engine stop switch in the off posi- 
tion, press the starter button. There should be 
no continuity. 

c. With the engine stop switch in the run posi- 
tion there should be no continuity. 

d. With the engine stop switch in the run posi- 
tion, press the starter button. There should be 
continuity. 

3. Connect the ohmmeter to the blacklwhite wire 
and the black/yellow wire. 

a. With the engine stop switch in the off position 
there should be continuity. 

b. With the engine stop switch in the off posi- 
tion, press the starter button. There should be 
no continuity. 

4. Replace or repair the assembly if it fails any of 
the checks. 

Ignition Switch 
Testing 

Check the ignition switch for continuity. Use an 
ohmmeter, connected to the appropriate 
color-coded wires in the connector plug (C, Figure 
43). The plug is located in front of the handlebar 
gauges, behind the cover. If necessary, remove the 
fairing. Remove the cover to access the wiring. 
When checking wires at the plug, connect the ohm- 
meter to the plug half that leads to the switch. 
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IGNITION SYSTEM 

Engine 
lgnltlon stop 

Side 

switch switch 
stand Dlode 
switch unit 

Diagram Key 

owlllack (YIB) wire is 
d on 1990-on models. 

Starter 
Spark lockout Pick Neutral 
plug switch switch 

Color Code 
B Black 
G Green 
L Blue 
R Red 
Y Yeiiow 
W White 
Br Brown 
Lg Light green 

If necessary, refer to the wiring diagram at the 
back of the manual to see how all wires at the igni- 
tion switch assembly are connected. Figure 39 and 
Figure 45 isolate the wires as they function in the 
starting system and ignition system. 
1. Separate the connector plug. 
2. Connect an ohmmeter to the black/yellow wire 
and the blackfwhite wire. When the ignition switch 
is in the lock, off or park position there should be 
continuity. 

3. Connect the ohmmeter to the white wire and the 
brown wire. When the ignition switch is in the on 
position there should be continuity. 
4. Connect the ohmmeter to the red wire and the 
redlwhite wire. This is the light circuit. If necessary, 
refer to the wiring diagram at the back of the 
manual. When the ignition switch is in the on posi- 
tion there should be continuity. 
5.  Replace or repair the assembly if it fails any of 
the checks. 
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IGNITION SYSTEM 

This section includes many of the components re- 
quired for the engine to run. Since some compo- 
nents have a function in the starting and/or charging 
system, refer to those sections if the component is 
not found in this section. Refer to Figure 45. 

Precautions and Inspections 

The CDI unit and other components of the igni- 
tion system can be damaged if precautions are not 
taken during testing and troubleshooting. Note the 
following: 
1. Never disconnect electrical connections while 
the engine is running or cranking. 
2. Turn off the ignition switch before disconnect- 
inglconnecting electrical components. 
3. Handle the parts with care. 
4. Check wiring for poor connections, corrosion 
and shorts before replacing components connected 
to the wiring. 
5. Before testing components, check that the bat- 
tery and spark plug are in good condition, and are 
not the cause of poor performance. Refer to Chapter 
Three for battery replacement, charging and elec- 
trolyte checks. 
6. Work slowly, methodically and use test equip- 
ment that is in good condition. Record all measure- 
ments. 

CDI Unit 
Testing 

The CDI unit is located at the right side ofthe mo- 
torcycle, under the fuel tank (A, Figure 46). Check 
the CDI unit for resistance and continuity by mea- 
suring the resistance between pairs of wires. If the 
checks indicate the unit is faulty, replace the unit. 

Refer to Figure 47 or Figure 48 for measurement 
points and specifications. 

Note the following when performing all checks: 

NOTE 
Ohmmeter measurements va y 
slightly from one meter to another. 
Measurements that are marginally out 
of spec$cation do not necessarily in- 
dicate the CDI unit is faulty. 

2. Separate the connectors leading from the CDI 
unit (Figure 49). On 1990-on models, also discon- 
nect the single yellowhlack wire leading from the 
CDI unit. 
3. Set the ohmmeter to the R x 1 scale. Check re- 
sistance and continuity as follows: 

a. Connect the positive meter probe and the neg- 
ative meter probe to the specified wire colors, 
shown in the appropriate figure. 

b. Measure and record the meter reading. 
c. Repeat the steps until all wire combinations 

have been checked. 

Diode Unit 
Testing 

The diode unit is located at the right side of the 
motorcycle, under the fuel tank (B, Figure 46). The 
three diode circuits act as one-way valves and allow 
power to enter one side of the unit and exit the oppo- 
site side of the unit. The purpose of the test is to 
check for low resistance in one direction and infi- 
nite resistance in the other direction. 
1. Remove the fuel tank. 
2. Remove the unit from the mount, then unplug 
the unit. Note the row of terminals to which the 
three redhlack wires are connected. 
3. Test the unit as follows: 

a. Set an ohmmeter to R x 1 ohm. 
b. Connect a meter probe to a redhlack terminal 

and a meter probe to the opposite terminal on 
the plug. 

c. Measure and record the meter reading. 
d. Reverse the probes on the terminals and re- 

peat the check. 
1. Remove the fuel tank. e. Measure the remaining pairs of terminals. 
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CDI RESISTANCE TEST (1 987-1 989) 

Wire colors and abbreviations: 

0: black 
BMI: black with white tracer 
UR: blue with red tracer 
R: red 
WB: red with black tracer 
RIG: red with green tracer 
W: white 
m: infinity 

Approximate kQ 

f. The resistance should be infinite in one direc- 
tion and low in the other direction. If any pair 
of terminals has low or high resistance in both 
directions, the unit is faulty. 

Ignition Coil 
Testing 

The ignition coil is located at the right side of the 
motorcycle, under the fuel tank. Check the coil for 
resistance in the primary and secondary coils. 

1. Remove the fuel tank. 

2. Disconnect the black/yellow wire (A, Figure 
50) and black wire (B) at the coil. 

3. Remove the spark plug cap from the plug. 

4. Check primary coil resistance as follows: 

a. Connect the meter probes to the terminals on 
the coil. 

b. Measure the resistance. Refer to Table 2 for 
the specification. 

5. Check secondary coil resistance as follows: 
a. Remove the spark plug cap from the spark 

plug lead. 
b. Connect one meter probe to the spark plug 

lead and the other meter probe to the terminal 
for the blackiyellow wire. 

c. Measure the resistance. Refer to Table 2 for 
the specification. 

NOTE 
Ifthe coil and sparkplug leadpass all 
tests, the spark plug cap may be 
faulty. Although no resistance mea- 
surement is specz3ed by Kawasaki, 
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CDI RESISTANCE TEST (1 990-ON) 

Wire colors and abbreviations: 

B: black 
BNV: black with white tracer 
UR: blue with red tracer 
R: red 
RIG: red with green tracer 
W: white 
YIB: yellow with black tracer 
w:  infinity 

Approximate kQ 

the cap on the model shown in this 
manual measures 5.5K ohms. If nec- 
essar).: use this measurement as a 
guide in determining the condition of 
the sparkplug cap. 

Exciter Coil 
Testing 

The exciter coil is located in the alternator cover. 
The exciter coil can be checked at the wire connec- 
tor, located under the fuel tank. Check the exciter 
coil for resistance. Refer to Figure 45. 
1. Remove the fuel tank. 
2. Separate the connector, located on the right side 
of the frame (A, Figure 51). 
3. Identify the half of the connector that leads to the 
stator. 

4. Measure the coil resistance as follows: 
a. Set the ohmmeter to R X 10 ohms. 
b. Insert the meter probes into the terminals of 

the white wire and the red wire. Refer to Ta- 
ble 2 for the specification. 

c. If the exciter coil is not within specification, 
check the plug and wiring harness for obvious 
damage and shorting. 

d. If necessary, remove the alternator cover and 
recheck the wiring harness and coil (A, Fig- 
ure 52). Individually check the full length of 
the harness wires for continuity. There should 
be near zero resistance in all wires. Flex the 
harness during the check to detect erratic con- 
tinui ty. 

e. If the harness is not shorted, check the coil at 
the white and red wire connections on the 
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stator. If the coil fails the check, unsolder the 
harness connections and recheck the coil. If 
the coil is within specification, a solder joint 
was poor, or the wiring harness is actually 
shorted. If the coil fails the check, replace the 
stator. 

5. Measure the resistance between the coil and 
ground as follows: 

a. Set the ohmmeter to R x 1 ohm. 
b. Ground one of the meter probes to the engine 

(or the alternator cover, if removed). Touch 
the other probe to the white wire, then to the 
red wire. The resistance should be infinity. 
Any other reading indicates a short, and the 
stator should be replaced. 

Pickup Coil 
Testing 

The pickup coil is located in the alternator cover. 
The pickup coil can be checked at the wire connec- 
tor, located under the fuel tank. Check the pickup 
coil for resistance. Refer to Figure 45. 
1. Remove the fuel tank. 
2. Separate the connector, located on the right side - 

of the frame (B, Figure 51). 
3. Identify the half of the connector that leads to the 
pickup coil. 
4. Measure the coil resistance as follows: 

a. Set the ohmmeter to R x 10 ohms. 
b. Insert the meter probes into the terminals of 

the black/yellow wire and the black wire. Re- 
fer to Table 2 for the specification. 

c. If the pickup coil is not within specification, 
check the plug and wiring harness for obvious 
damage and shorting. 

d. If necessary, remove the alternator cover and 
recheck the wiring harness and coil (B, Fig- 
ure 52). Flex the harness during the dheck to 
detect erratic continuity. If the coil fails the 
check, replace the pickup coil. 

5. Measure the resistance between the coil and 
ground as follows: 

a. Set the ohmmeter to R X 1 ohm. 
b. Ground one of the meter probes to the engine 

(or the alternator cover, if removed). Touch 
the other probe to the black/yellow wire, then 
the black wire. The resistance should be infin- 
ity. Any other reading indicates a short. 
Check for a pinched wire under the pickup 
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coil, or damage that allows it to short out. If 
no damage can be detected, the pickup coil 
should be replaced. 

Ignition Timing 

The ignition timing is electronically controlled by 
the CDI unit. No adjustment is possible to the igni- 
tion timing. The timing is checked to verify that the 
CDI unit is hnctioning properly. 
1. Warm up the engine to operating temperature. 
2. Remove the cap from the timing hole (Figure 
53). 
3. Connect a timing light following the manufac- 
turer's instructions. 
4. Start the engine and allow it to idle at 1300 rpm. 
5. Direct the timing light into the timing hole and 
observe the timing mark. The F mark should be 
aligned with the index mark in the hole (Figure 54). 
6. Raise the engine speed and check that the F mark 
moves clockwise. When the engine speed reaches 
3300 rpm, the timing is advanced. A single line 
should be visible in the timing hole. 
7. If the timing check is incorrect: 

a. Test the CDI unit. 
b. If the CDI unit passes all checks, inspect the 

Woodruff key (Figure 55), securing the rotor 
to the crankshaft. If the key is bent or sheared, 
the rotor will not be properly aligned on the 
crankshaft, causing the engine to be out of 
time. This slight change may not be obvious 
when checking ignition timing; however, the 
timing will be off enough to cause poor en- 
gine performance. 

8. Turn off the engine and disconnect the test 
equipment. 

9. Lubricate the O-ring on the cap, then screw the 
cap into the timing hole. 

CHARGING SYSTEM 

This section includes the components that charge 
and regulate power to the battery. Refer to Figure 
56. 

Precautions and Inspections 

The components of the charging system can be 
damaged if precautions are not taken during testing 
and troubleshooting. Note the following: 

1. Never disconnect electrical connections while 
the engine is running or cranking. 

2. Turn off the ignition switch before disconnect- 
inglconnecting electrical components. 

3. Handle the parts with care. 
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CHARGING SYSTEM 

Diagram Key 

NC Not connected 

Color Code 
B Black 
G Green 
L Blue 
R Red 
Y Yellow 
W White 
Br Brown 

Charging Regulator1 Ignition Lg Light green 
coils rectifier switch 

4. Check wiring for poor connections, corrosion 
and shorts before replacing components connected 
to the wiring. 
5. Before testing components, check that the bat- 
tery is in good condition, and is not causing poor 
performance. 
6. Work slowly, methodically and use test equip- 
ment that is in good condition. Record all measure- 
ments. 

Fuse Holder 

The fuse holder is located under the seat, on top of 
the battery case (Figure 57). There are two fuses in 
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the holder. The 10 amp fuse protects the headlight, 
taillight and instrument gauge bulbs. The 20 amp 
main circuit fuse protects the remainder of the mo- 
torcycle. On 1990-on models, the fan circuit has its 
own fuse, located under the fuel tank. The fan cir- 
cuit of all models, however, receives power from 
the main circuit, containing the 20 amp fuse. 

Use an ohmmeter to check fuses for continuity. 
Even though a fuse may appear to be in good condi- 
tion, a fine break in the fuse element is not always 
seen. A fine break in the element can also indicate 
continuity when tested cold, then break continuity 
when it is under load and heated in the circuit. 

Battery Replacement, Charging 
and Electrolyte Check 

Refer to Chapter Three for battery replacement, 
charging, and the electrolyte check. 

Battery Voltage Test 
Unloaded 

For a conventional (original equipment) battery, 
check the unloaded voltage using a hydrometer or 
voltmeter. An unloaded test indicates the basic state 
of charge. 
1. Connect a voltmeter to the negative and positive 
terminals as shown in Figure 58. If a voltmeter is 
not available, use a syringe hydrometer and mea- 
sure the specific gravity of the electrolyte. 
2. Measure the voltage. 

a. A fully charged battery will have a minimum 
of 12.6 volts (1.265 hydrometer reading). 

b 
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12-volt battery 

test indicates whether the battery is adequate to op- 
erate the motorcycle. 
1. Connect a voltmeter to the negative and positive 
terminals as shown in Figure 58. 
2. Turn on the headlight to the high beam. 
3. Measure the voltage. 

a. A battery in good condition will have a mini- 
mum of 11.5 volts. 

b. If the battery needs charging or replacing, re- 
fer to the procedures in Chapter Three. 

b. A battery that is approximately 75 percent 
charged will have a minimum of 12.4 volts Battery Current Draw Test 

(1.2i0 hydrometer reading). 
c. A battery that is approximately 50 percent 

charged will have a minimum of 12.1 volts 
(1.160 hydrometer reading). 

3. If battery charging or replacement is required, 
refer to the procedures in Chapter Three, 

Battery Voltage Test 
Loaded 

If the battery is in good condition, but it dis- 
charges at a rapid rate when the motorcycle is not 
used, check the electrical system for a current draw. 
Machines that have a clock or some other type of af- 
termarket accessory (such as an alarm) will have a 
continuous parasitic current loss to operate these 
types of devices. This will show up as a current 
draw on the battery. However, on the KLR650 any 
current draw present when all electrical devices are 
shut off indicates a problem. 

For a conventional (original equipment) battery, A short in a wire or component can allow the bat- 
check the loaded voltage using a voltmeter. A load tery to discharge to ground. Dirt and moisture can 
test requires the battery to discharge current. A load also create a path to ground. To isolate the problem, 
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cable 

an ammeter is connected to the battery and various 
circuitslcomponents disconnected while observing 
the current reading. 
1. Remove the fuel tank. 
2. Turn the ignition switch off. 
3. Disconnect the negative battery cable. 
4. Make sure the battery is fully charged. 

CA UTION 
Before connecting the ammeter in the 
next step, set the amperage range to 
the highest setting. If there is an ex- 
cessive amount of current jlow, the 
meter may be damaged. 

5. Connect the ammeter to the negative battery ca- 
ble and terminal as shown in Figure 59. 

a. The meter should indicate no current draw. 
b. If a current draw is indicated, continue the 

test. 
6. Remove the fuses from the headlightltaillight 
circuit and fan circuit (1990-on models), and ob- 
serve the meter. 

a. If the current draw lessens, there is a problem 
indicated in one of the fused circuits. Install 
the fuse(s) and continue to isolate the prob- 
lem by separating the connectors in the cir- 
cuit. 

b. If the current draw remains the same, there is 
a problem indicated in the main circuit. 

7. Check the connector as follows: 
a. Refer to the system diagrams in this chapter, 

and if necessary, the wiring diagram at the 
back of the manual for additional circuits and 
part identifications. 

b. Separate the individual connectors of the ap- 
propriate parts. Work with one connector at a 
time, disconnecting and connecting the con- 
nectors until the meter indicates no current 
draw. When this occurs, the shorted circuit 
has been isolated. 

The regulatorlrectifier is located under the seat 
(Figure 60). The regulatorlrectifier converts the al- 
ternating current produced by the alternator into di- 
rect current to charge the battery and power any 
electrical loads (Figure 56). The unit also regulates 
the charging voltage to the battery. Excess voltage is 
dissipated as heat and radiated from the finned regu- 
lator. 

Output voltage test 

The following test checks for output voltage of 
the regulatorlrectifier to charge the battery. The bat- 
tery must be in good condition and charged before 
performing the test. 
1. Start the engine and allow it to reach operating 
temperature, then turn off the engine. 
2. Check the regulatorlrectifier output voltage as 
follows: 

a. Set a voltmeter to DC volts. Use a scale in the 
25-50 volt range. 
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b. Connect a voltmeter to the battery terminals 
as shown in Figure 58. 

c. Start the engine and note the meter reading at 
idle and as the engine speed is raised. 

d. Unplug the headlight and repeat the check. 
e. In both checks, the meter should indicate at 

least 12 volts at an idle, increasing to 14-1 5 
volts as the engine speed is raised. 

f. In both checks, if the output voltage is signifi- 
cantly higher than 15 volts, the regulatorlrec- 
tifier may not be adequately grounded, or 
may be faulty. If the output voltage does not 
rise with engine speed, the regulatorlrectifier 
or stator coils are faulty. Before replacing 
parts, check the condition of the wiring har- 
ness and battery. 

Resistance testing 

The following test checks for directional resis- 
tance in the regulatorlrectifier. 

Use an analog ohmmeter set to the R x 10 or R x 
100 scale. 

For some checks, the result should be an infinity 
reading on the meter. For other checks, the result 
should be a meter reading from zero to approxi- 
mately one-half of the meter scale. There is no spe- 
cific resistance reading required. Each 
regulatorlrectifier, as well as the ohmmeter used for 
the test, will produce slightly different results. 
However, the purpose of the test is to check for low 
resistance in one direction and infinite resistance in 
the other direction. For each of the following 
checks, the required result is indicated. 

Refer to Figure 61 for test points. 
1. Remove the plug connector fiom the regula- 
torlrectifier. 
2. Connect the positive meter probe to the B termi- 
nal. 

a. Keep the probe on the B terminal, then touch 
the negative probe to terminals 1 ,2  and 3. 

b. The meter should read zero to approximately 
one-half of the meter scale at all terminals. 

3. Connect the negative meter probe to the B termi- 
nal. 

a. Keep the probe on the B terminal, then touch 
the positive probc to terminals 1 ,2  and 3. 

b. The meter should read infinity at all termi- 
nals. 

@ REGULATORIRECTIFIER 
TERMINALS 

B (battery) G (ground) 

1 2 3  
Charge coils 

4. Connect the positive meter probe to the G termi- 
nal. 

a. Keep the probe on the G terminal, then touch 
the negative probe to terminals 1 ,2  and 3. 

b. The meter should read infinity at all termi- 
nals. 

5. Connect the negative meter probe to the G termi- 
nal. 

a. Keep the probe on the G terminal, then touch 
the positive probe to terminals 1 ,2  and 3. 

b. The meter should read zero to approximately 
one-half of the meter scale at all terminals. 

6. If any checks result in a reading that is high or 
low in both directions, the regulatorlrectifier is 
faulty. 

Stator Charging Coils 
Testing 

The stator coils are located in the alternator cover. 
Check the charging coils for resistance and continu- 
ity. Refer to Figure 56. 
1. Remove the ke l  tank. 
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FAN SYSTEM 

Fan Fan Fan 
thermO motor 

2. Separate the connector, located on the right side 
of the frame (A, Figure 51). 
3. Identify the half of the connector that leads to the 
stator. 
4. Measure the resistance as follows: 

a. Set the ohmmeter to R x 1 ohm. 
b. Refer to Table 2 for the specification. 
c. Insert the meter probes into the terminals of 

the yellow wires. Check all three combina- 
tions of the yellow wires. The resistance be- 
tween all pairs of yellow wires should be 
within the specification. 

d. If the charging coils are not within specifica- 
tion, check the plug and wiring harness for 
obvious damage and shorting. 

e. If necessary, remove the alternator cover and 
recheck the wiring harness and coils (C, Fig- 
ure 52). Individually check the full length of 
the harness wires for continuity. There should 

be near zero resistance in all wires. Flex the 
harness as the check is being made to detect 
erratic continuity. 

f. If the harness is not shorted, check the coils at 
the yellow wire connections on the stator. If 
the coils fail the check, unsolder the harness 
connections and recheck the coils. If the coils 
are within specification, a solder joint was 
poor, or the wiring harness is actually shorted. 
If the coils fail the check, replace the stator. 

5. Measure the resistance between the coils and 
ground as follows: 

a. Set the ohmmeter to R x 1 ohm. 
b. Ground one of the meter probes to the engine 

(or the alternator cover, if removed). Touch 
the other probe to the yellow wires. The resis- 
tance should be infinity. Any other reading in- 
dicates a short, and the stator should be 
replaced. 

FAN SYSTEM 

When the coolant temperature reaches a set point, 
an electric fan (Figure 62) turns on to increase air- 
flow through the radiator fins. The fan circuit con- 
sists of the fan, fan relay, fan switch and battery 
(Figure 63). On 1990-on models, a fuse is also in 
the circuit. The fan is turned on and off by the fan re- 
lay. The fan relay, however, is controlled by the fan 
switch, located at the bottom of the radiator (Figure 
64). The fan switch is thermally sensitive and con- 
trols the electrical grounding of the fan circuit. 
When the engine coolant is cold, the fan switch has 
an open circuit to ground and the fan relay and fan 
are inoperative. As coolant temperature rises and 
begins to exceed normal operating temperature, re- 
sistance in the fan switch lowers and the switch 
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grounds the circuit. This activates the coil in the fan 
relay, which closes the relay switch. When the 
switch is closed, current is passed to the fan and the 
fan turns on. As coolant temperature falls, resis- 
tance in the fan switch increases, until the switch no 
longer is grounded. The relay then turns off and the 
fan stops. 

When testing or troubleshooting the fan system, it 
is important that all connections are clean and tight. 
During assembly, apply dielectric grease to connec- 
tions to prevent corrosion and the entry of moisture. 

NOTE 
On 1990-on models, check the condi- 
tion of the fan system fuse before test- 
ing individual components. 

Fan 
Testing 

In the following steps, two tests are performed to 
determine if the fan is faulty. 
1. If the fan does not turn on at high temperature, 
perform the following simple check: 

a. Remove the connector from the switch termi- 
nal (Figure 64). 

b. Ground the connector to an engine fin, or 
other unpainted ground. 

c. If the fan turns on, test the fan switch. 
d. If the fan does not turn on, continue to check 

the fan as described in the following steps. 
2. Remove the fuel tank. 
3. Separate the connector, located on the frame (A, 
Figure 65) by the fan relay (B). 
4. Identify the half of the connector that leads to the 
fan. 
5. Connect a 12-volt battery to the motor leads. 
Connect the positive lead to the blue wire and the 
negative lead to the black/yellow wire. 

a. If the fan does not turn on, replace the fan. Re- 
placement parts are not available for the fan. 

b. If the fan turns on, test the fan relay. 

Fan Switch 
Testing 

The following test requires that the switch be 
placed in heated water, to simulate actual operating 
conditions. Read and understand the procedure so 

the proper equipment is on hand to safely perform 
the test. 
1. Drain the cooling system (Chapter Three). 
2. Remove the connector from the switch terminal, 
then remove the switch from the radiator. 
3. Clean and inspect the switch for obvious dam- 
age. 
4. Test the switch at ambient temperature as fol- 
lows: 

a. Connect an ohmmeter to the switch terminal 
and to the switch threads. 

b. If the reading is anything other than infinity, 
the switch is faulty. Low resistance in the 
switch could cause the fan to come on too 
soon andlor not turn off. 

5. Test the switch at operating temperature as fol- 
lows: 

a. Connect an ohmmeter to the switch terminal 
and to the switch threads. 

b. Suspend the switch (A, Figure 66) and an ac- 
curate thermometer (B) in a container of wa- 
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FAN RELAY TEST 

terminal 

ter. The temperature sensor and threads must 2. Remove the relay from the mount, then unplug 
be submerged. Do not allow the parts to touch the relay. 
the bottom or side of the container. 3. Connect a 12-volt battery and ohmmeter to the 

C. Refer to Table 2 for the temperature and re- relay terminals as shown in Figure 67. 
sistance specifications. 

a. Set the ohmmeter to R X 1 ohm. 
d. Slowly heat the water and observe the ther- 

mometer and ohmmeter readings. Do not ex- b. Note that terminals 1 (redlwhite) and 

cessively overheat the switch. (white) are connected to the relay coil and ter- 
minals 3 (blue) and 4 (white) are connected to 

e. Replace the switch if it does not operate 
the relay switch. 

within the svecifications. 
6. Install the switch into the radiator. Tighten the 
switch to 7.4 N-m (65 in.-lb.). 
7. Fill and bleed the cooling system (Chapter 
Three). 

Fan Relay 
Testing 

The fan relay is located at the right side of the mo- 
torcycle, under the fuel tank (B, Figure 65). Refer 
to Figure 63. 
1. Remove the fuel tank. 

4. Make the following checks: 

a. With the battery and ohmmeter connected as 
shown in Figure 67, check for continuity 
through the relay switch (terminals 3 and 4). 
There should be continuity. 

b. Disconnect the battery and check for continu- 
ity through the relay switch (terminals 3 and 
4). There should be no continuity. 

c. With the battery disconnected measure the re- 
lay coil resistance (terminals 1 and 2). The 
meter should read 65-85 ohms. 

5. Replace the relay if it fails any of the checks. 
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Fan Fuse 

On 1990-on models, the fan circuit fuse is located 
at the right side of the motorcycle, under the fuel 
tank (Figure 68). The fuse is rated at 10 amps. Use 
an ohmmeter to check the fuse for continuity. Even 
though a fuse may appear to be in good condition, a 
fine break in the fuse element is not always seen. 

A fine break in the element can also indicate con- 
tinuity when tested cold, then break continuity 
when it is under load and heated in the circuit. 

WATER TEMPERATURE GAUGE AND 
SENDING UNIT 

The water temperature sending unit is located on 
top of the cylinder head (Figure 69). The unit sends 
an electrical signal to the water temperature gauge, 
which reacts with a corresponding temperature 
reading. At low,coolant temperatures, the sending 
unit has high resistance and the temperature gauge 
indicates a cold reading. As coolant temperature 
rises, the resistance of the sending unit lowers and 
the temperature gauge indicates a hotter reading. 

Water Temperature Gauge Circuit Test 

Use the following procedure to determine if the 
gauge or the sending unit should be tested. 

1. Remove the fuel tank. 

2. Disconnect the yellow wire from the terminal on 
the sending unit. Do not allow the loose wire to con- 
tact the engine or any other grounded surface. 

3. Check the water temperature gauge circuit as 
follows: 

a. Turn on the ignition key and observe the 
gauge. The needle should indicate C. 

b. While observing the gauge, momentarily 
touch the yellow wire to the engine or another 
grounded (unpainted) surface on the motor- 
cycle. The needle should should move toward 
H when the wire is grounded. 

CA UTION 
Ground the wire only long enough to 
verzfy the action of the gauge needle. 
Damage to the gauge can occur with 
excessive grounding. 

c. If the gauge passes the check, test the water 
temperature sending unit as described in this 
section. 

d. If the gauge does not pass the check, inspect 
the wiring harness for damaged or poor con- 
nections. If all wiring is in good condition, 
test the gauge as described in this section. 

Water Temperature Gauge 
Testing 

Check the water temperature gauge for resis- 
tance. Use an ohmmeter, connected to the appropri- 
ate color-coded wires in the connector plug (B, 
Figure 70). The plug is located in front of the han- 
dlebar gauges, and behind the cover. Remove the 
cover to access the wiring. If necessary, remove the 
fairing. When checlung wires at the plug, connect 
the ohmmeter to the plug half that leads to the 
gauge. 

Refer to Table 2 for resistance specifications. 

1. Separate the connector plug. 

2. Set the ohmmeter to R x 10 ohms. 
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TURN SIGNAL RELAY 

Testing 

3. Connect the ohmmeter to the black/yellow wire 
and the yellowlwhite wire. 
4. Connect the ohmmeter to the brown wire and the 
yellowlwhite wire. 
5. Replace or repair the assembly if it fails any of 
the checks. 

Water Temperature Sending Unit 
Testing 

The following test requires that the sending unit 
be placed in heated water, to simulate actual operat- 
ing conditions. Read and understand the procedure 
so the proper equipment is on hand to safely per- 
form the test. 
1. Remove the sending unit from the cylinder head 
(Chapter Ten). 
2. Clean and inspect the sending unit for obvious 
damage. 
3. Test the sending as follows: 

a. Connect an ohmmeter to the unit terminal and 
to the unit threads. 

b. Suspend the unit (A, Figure 66) and an accu- 
rate thermometer (B) in a container of water. 
The temperature sensor and threads must be 
submerged. Do not allow the parts to touch 
the bottom or side of the container. 

c. Refer to Table 2 for the temperature and re- 
sistance specifications. 

d. Slowly heat the water and observe the ther- 
mometer and ohmmeter readings. Do not ex- 
cessively overheat the sending unit. 

e. Replace the unit if it does not opcratc within 
the specifications. 

4. Install the sending unit (Chapter Ten). 

The turn signal relay is located at the right side of 
the motorcycle, under the fuel tank (C, Figure 65). 
Use a voltlohmmeter to test the relay and wiring. 
1. Remove the fuel tank. 
2. Remove the relay from the mount, then unplug 
the relay. 
3. Check the relay resistance as follows: 

a. Set the ohmmeter to the ohms scale, then con- 
nect the meter probes to the relay terminals. 

b. There should be little or no resistance (zero 
ohms). 

4. Check the voltage in the relay plug connector as 
follows: 

a. Set the meter to DC volts. Use a scale in the 
25-50 volt range. 

b. Connect the negative meter probe to the or- 
ange wire and the positive meter probe to the 
brown wire. 

c. Turn on the ignition switch and move the turn 
signal switch to the left and right positions. 
Observe the meter. 

d. The meter should indicate battery voltage (12 
volts) in both signal positions. If it does not, 
inspect the turn signal switch and wiring. 

HEADLIGHT 

Headlight Bulb Replacement 

Refer to Figure 71. 
1. Remove the cowl from the fairing (Figure 72). It 
is not necessary to remove the fairing to remove the 
cowl or replace the bulb. 
2. Unplug the connector and remove the rubber 
cover from the back of the headlight. 
3. Push in and turn the socket counterclockwise to 
remove it from the headlight lens. 
4. Remove the bulb from the socket. Refer to Table 
1 for bulb specifications. 
5. Clean the socket, cover and wire connector. 

CA UTION 
When handling the new bulb, do not 
touch the glass with bare hands. Han- 
dle the bulb with a clean cloth. 
Quartz-halogen bulbs are extremely 
sensitive to oil or other contaminants 
on their surface. Contaminants pre- 
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HEADLIGHT ASSEMBLY 

2 

13 

1. Horizontal 
adjustment bolt 

2. Nut 
3. Spring 
4. Screw 
5. Frame 
6. Bulb 
7. Socket 
8. Cover 
9. Vertical 

adjustment screw 
10. Grommet 
11. Collar 
12. Bolt 
13. Lens 
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vent heat dissipation from the bulb, 
which can cause shortened bulb life. 

6. Seat the new bulb into the socket. 
7. Seat the socket into the lens, then push in and 
turn the socket clockwise to lock it into the lens. 
8. Orient the top mark (indicated on the cover), 
then install the cover onto the lens. Check that the 
cover is seated so the bulb terminals are fully ex- 
posed. 
9. Plug the wire connector onto the bulb terminals. 
10. Turn on the ignition switch and check that the 
bulb operates. Check both high and low beams. 
11. Install the cowl. 

Headlight Adjustment 

1. Adjust vertical alignment by loosening the bolt 
at the rear ofthe light, inside the fairing (Figure 73). 
2. Adjust horizontal alignment by turning the 
screw at the lower left comer of the light (Figure 
74). 

a. Turn the screw in to turn the light to the right. 

b. Turn the screw out to turn the light to the left. 

LEFT HANDLEBAR SWITCHES 

Switch Tests 

The left handlebar switch unit (Figure 75) houses 
the headlight highllow switch, turn signal switch 
and horn button. The switches can be checked for 
continuity using an ohmmeter, connected to the ap- 
propriate color-coded wires in the connector plug 
(D, Figure 70). The plug is located in front of the 
handlebar gauges, and behind the cover. Remove 
the cover to access the wiring. If necessary, remove 
the fairing. 

Refer to the Continuity Testing Guidelines sec- 
tion in this chapter for the test procedure. 

Table 1 ELECTRICAL SYSTEM GENERAL SPECIFICATIONS 

Alternator 
TY Pe 
Output 

Battery 
Ignition timing 

Idle 
Advanced 

Three-phase AC 
14 volts114 amps at 8000 rpm 
12 volts114 amp-hour 

10" BTDC at 1300 rpm 
30" BTDC at 3300 rpm 

(continued) 
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Table 1 ELECTRICAL SYSTEM GENERAL SPECIFICATIONS (continued) 

Light bulbs 
Headlight 12 volt, H4 55/60 watts 
Taillightlbrake light 
1987-2000 12 volt, 8/27 watts 
2001-on 12 volt, 5/21 watts 

Turn signals 12 volt, 23 watts 
Spark plug 
TY pe NGK DP8EA-9 

NGK DPR8EA-9 
ND X24EP-U9 
ND X24EPR-US 

Gap 0.8-0.9 mm (0.032-0.036 in.) 

Table 2 ELECTRICAL SYSTEM TEST SPECIFICATIONS 

Exciter coil resistance (white-to-red wires) 100-200 ohms 
Fan relay coil resistance 65-85 ohms 
Ignition coil resistance 

Primary coil 0.15-0.21 ohm 
Secondary coil (spark plug lead cap removed) 3.8-5.8K ohms 

Pickup coil resistance (blacWyellow-to-black wires) 100-150 ohms 
Radiator fan switch resistance 
Ambient temperature Infinity 
On position (above 94" C [201° F]) Infinity rising to 0.5 ohm 
Off position (below 91" C [ I  96" F]) Declining to infinity 

Regulatorlrectifier output voltage 12-15 volts 
Stator coil resistance (yellow-to-yellow wires) 0.3-1.0 ohm 
Starter 
Brush length 12-12.5 mm (0.47-0.49 in.) 
Service limit 6 mm (0.24 in.) 

Commutator outside diameter 28 mm (1 .l in.) 
Service limit 27 mm (1.06 in.) 

Starter circuit relay coil resistance 65-85 ohms 
Water temperature gauge resistance 

BlacWyellow-to-yellowlwhite wires 80-1 00 ohms 
Brown-to-yellowlwhite wires 95-120 ohms 

Water temperature sender resistance 
At 80" C (1 76" F) 47-57 ohms 
At 100'' C (212" F) 26-30 ohms 

Table 3 ELECTRICAL SYSTEM TORQUE SPECIFICATIONS 

I N-m in.-lb. ft.-lb. 

Neutral switch 15 - 11 
Radiator fan switch 7.4 65 - 
Rotor bolt* 
To seat 120 - 88 
Final 175 - 129 

Spark plug 14 - 10 
Starter clutch bolts 34 - 25 
Starter motor mounting bolts 10 88 - 
Upper engine mounting bolts 25 - 18 
Water temperature sender 15 - 11 

*Refer to text 
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COOLING SYSTEM 

This chapter provides service procedures for the 
radiator, fan, fan switch, thermostat, water tempera- 
ture sending unit and water pump. Read this chapter 
before repairing the cooling system. Become famil- 
iar with the procedures and photos to understand the 
skill and equipment required. 

Refer to Chapter One for tool usage and tech- 
niques. 

Refer to Chapter Nine for electrical test proce- 
dures. 

SAFETY PRECAUTIONS 

WARNING 
Do not remove the radiator cap (Fig- 
ure 1) immediately after or during en- 

gine operation. m e n  the engine has 
been operated, the liquid in the cool- 
ing system is scalding hot and under 
pressure. Removing the cap while the 
engine is hot can cause the coolant to 
spray violently from the radiator 
opening, possibly causing injuly. 

Wait for the engine to cool, then place a shop 
cloth over the cap. Slowly turn the cap to relieve any 
pressure. Turn the cap to the safety stop and check 
that all pressure is relieved. To remove the cap from 
the radiator, press down on the cap, then twist it 
free. 

To prevent potential damage to the engine, 
change the coolant regularly, as described in Chap- 
ter Three. Always use an antifreeze solution. Anti- 
freeze contains lubricants and rust inhibitors that 
protect the components of the cooling system. Al- 
ways dispose of coolant in an environmentally safe 
manner. 

RADIATOR AND FAN 

The bike is equipped with one radiator and a ther- 
mostatically controlled fan. The fan is turned on and 
off by the fan switch and fan relay. During engine 
operation, hot coolant from the engine enters the ra- 
diator from the upper hose. The coolant loses heat 
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as it circulates to the bottom of the radiator. The 
coolant then returns to the engine by the lower hose. 
If the coolant returning to the engine is too hot, the 
radiator fan switch, located at the bottom of the ra- 
diator, turns on the fan. The fan draws air through 
the radiator to aid in lowering coolant temperature. 
The switch is set to turn on the fan when coolant 
temperature is 94-100" C (201-212" F). The fan 
shuts offwhen coolant temperature drops below 91" 
C (196" F). 

Fan 
Removal and Installation 

1. Remove the fuel tank and radiator covers (Chap- 
ter Fifteen). 
2. Disconnect the battery. 

WARMING 
The fan is wired directly to the battery 
and does not require the ignition 
switch to be on in order to operate. 

3. Trace the wires leading from the fan, then dis- 
connect the wires at the connector. 
4. Remove the wires from the retainers (Figure 2). 
5. Remove the three bolts securing the fan to the ra- 
diator (Figure 2). 
6. Ifnecessary, refer to Chapter Nine to test the fan. 
7. Reverse this procedure to install the fan. 

Radiator and Fan Switch 
Removal and Installation 

1. Drain the cooling system (Chapter Three). 
2. Remove the fuel tank and radiator covcrs (Chap- 
ter Fifteen). 
3. Remove the fan as described in this section. 

4. Remove the wire from the fan switch (Figure 3). 
If necessary, remove the fan switch. 

5. Remove the hoses from the radiator. If the hoses 
are seized to the fittings, cut and split the hoses so 
they can be peeled from the fittings. Avoid scoring 
the fittings. Replace the hoses. 

6. Remove the two bolts at the front of the radiator 
(Figure 4) and the bolt at the back of the radiator. 

7. Inspect the radiator as described in this chapter. 

8. If necessary, refer to Chapter Nine to test the fan 
switch and fan relay. 

9. Reverse this procedure to install the radiator. 
Note the following: 

a. Replace hoses that are hard, cracked or show 
signs of deterioration, both internally and ex- 
ternally. Hold each hose and flex it in several 
directions to check for damage. For a hose 
that is difficult to install on a fitting, dip the 
hose end in hot water until the rubber has soft- 
ened, then install the hose. 

b. Install clamps in their original positions. 
c. If removed, install and tighten the fan switch 

to 7.4 N*m (65 in.-lb.). 
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d. Fill and bleed the cooling system (Chapter 
Three). 

e. Start the engine and allow it to warm up. 
Check for leaks. 

Inspection 

1. Clean the exterior of the radiator with a 
low-pressure water spray. Allow the radiator to dry. 

2. Check for damaged cooling fins. Straighten bent 
fins with a screwdriver. If more than 20 percent of 
the cooling area is damaged, replace the radiator. 

3. Check the seams and other soldered connections 
for corrosion (green residue). If corrosion is evi- 
dent, there could be a leak in that spot. Perform a 
cooling system pressure check as described in 
Cooling System Inspection in Chapter Three. If the 
equipment is not available, take the radiator to a ra- 
diator repair shop to have it flushed and pressure 
checked. 
4. Fill the radiator with water and check the flow 
rate out of the radiator. If the flow rate is slow, or if 
there is corrosion or other buildup, take the radiator 

to a radiator repair shop to have it flushed and pres- 
sure checked. 

THERMOSTAT 

The engine thermostat is located in a housing on 
the right side of the cylinder head (Figure 5). The 
thermostat is a temperature-sensitive valve that 
opens and closes, depending on the coolant temper- 
ature in the cylinder head. At startup, the thermostat 
is closed to retain coolant in the water jackets. 
When the cylinder head coolant temperature begins 
to exceed the ideal operating temperature, the ther- 
mostat opens and allows the coolant to pass to the 
radiator, where it is cooled. Since the temperature of 
the incoming coolant is low, the thermostat closes 
and reduces the flow to the radiator. As the tempera- 
ture of the coolant rises, the cycle is repeated. 

For the engine to run properly, the thermostat is 
necessary to maintain a specific amount of heat 
around the cylinder and cylinder head. Do not re- 
move the thermostat, assuming that engine perfor- 
mance will be enhanced. 

Removal, Inspection and Installation 

1. Drain the cooling system (Chapter Three). 
2. Remove the three bolts securing the thermostat 
housing to the cylinder head (Figure 5). 
3. Remove the thermostat (Figure 6). 
4. Visually inspect the valve in the thermostat. The 
valve should be closed when the thermostat is cold. 
If the valve is cold and open, replace the thermostat. 
5. Wash the thermostat in cool water. If necessary, 
use a soft brush to scrub accumulation off the ther- 
mostat. If accumulation of rubber particles is evi- 
dent, inspect thd radiator hoses for internal 
deterioration. 
6. Inspect the condition of the thermostat gasket. 
7. If desired, open the drain bolt at the water pump 
and flush the cylinder head and cylinder. 
8. Clean the bolts and threaded bores. 
9. Test the thermostat as follows: 

a. Suspend the thermostat and an accurate ther- 
mometer in a container of water (Figure 7). 
Do not allow the parts to touch the bottom or 
side of the container. 

b. Slowly heat the water and observe the ther- 
mostat valve. 
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c. When the thermostat begins to open, observe 
the temperature on the thermometer. The 
thermostat should open between 69.5-72.5" C 
(157-162" F). 

d. Continue to raise the temperature to 85" C 
(1 85" F). At this temperature, the thermostat 
valve should reach full lift, which is 3 mm 
(0.12 in.) or greater. 

e. Replace the thermostat if it does meet the 
conditions of the tests. 

5. Install the thermostat with the air bleed hole at 
the top of the opening (Figure 8). Seat the gasket in 
the bore. 

6. Align and seat the housing, then bolt it into 
place. 

7. Fill and bleed the cooling system (Chapter 
Three). 

WATER TEMPERATURE 
SENDING UNIT 

The water temperature sending unit is located on 
top of the cylinder head (Figure 9). The unit sends 
an electrical signal to the water temperature gauge, 
which reacts with a corresponding temperature 
reading. At a low coolant temperature, the sending 
unit has high resistance and the temperature gauge 
indicates a cold reading. As coolant temperature 
rises, the resistance of the sending unit lowers and 
the temperature gauge indicates a hotter reading. 

Removal and Installation 

1 .  Remove the wire from the sending unit connec- 
tor. 
2. Remove the sending unit from the cylinder head. 
3. Clean the sending unit and the threads in the cyl- 
inder head. 
4. Test the sending unit as described in Chapter 
Nine. 
5. Apply waterproof sealant to the sending unit 
threads. 
6. Tighten the sending unit to 15 N-m (11 ft.-lb.). 
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WATER PUMP 

The water pump is located in the right crankcase 
cover. To inspect the condition of the impeller, me- 
chanical seal or water pump cover, the cover can be 
removed without removing the right crankcase 
cover (Figure 10). The cooling system must be 
drained before removing the water pump cover. 

An inspection hole for the water pump (Figure 
11) is located at the bottom of the case. If there is 
water leakage at this hole, the pump mechanical 
seal is leaking. If there is oil leakage, the oil seal is 
leaking. Removal of the right crankcase cover is 
necessary to replace the seals. 

Removal, Inspection and Installation 

Remove and install the water pump cover and 
right crankcase cover as follows. Inspect and repair 
the water pump as described in this section. 
1. Drain the cooling system (Chapter Three). 
2. If necessary, remove the hoses from the water 
pump cover. 
3. Remove the water pump cover as follows: 

a. Remove the three bolts securing the water 
pump cover (Figure 12). 

b. Lightly tap the cover to loosen it from the 
crankcase cover. 

c. Pull the cover straight out. Remove the gasket 
and two dowels beneath the cover. 

4. Remove the nut and washer from the impeller 
(Figure 13). 
5. Remove the impeller and the washer behind the 
impeller (A, Figure 14). 
6. Inspect the parts. 

a. Inspect the impeller and cover for obvious 
damage. 

b. Inspect the face of the mechanical seal on the 
impeller and in the right crankcase cover (B, 
Figure 14). In order to seal properly, both 
faces must be smooth and free of scoring or 
damage. When installed, the impeller seal 
should fit firmly against the seal in the crank- 
case cover. Since the seal in the crankcase 
cover is spring loaded, it maintains pressure 
on the seals and compensates for wear. If nec- 
essary, replace the mechanical seal and oil 
seal as described in this section. 



c. Install a new O-ring inside the impeller (C, 
Figure 14). Lubricate the O-ring with water- 
proof grease. 

7. If necessary, remove the right crankcase cover 
(Chapter Six). 
8. Reverse these steps to install the impeller assem- 
bly and water pump cover. Note the following: 

a. Apply waterproof grease to the impeller 
shaft. 

b. Tighten the impeller nut to 10 N*m (88 
in.-lb.). 

c. Install both dowels and a new gasket before 
installing the cover. 

d. Fill and bleed the cooling system (Chapter 
Three). 

e. Start the engine and allow it to warm up. 
Check for leaks. 

Mechanical and Oil Seal Replacement 

The water pump has a two-piece mechanical seal 
(A, Figure 15) and an oil seal (B). The mechanical 
seal prevents coolant in the pump chamber from 
passing into the right crankcase cover, which con- 
tains oil. Likewise, the oil seal prevents oil in the 
right crankcase cover from passing into the pump 
chamber, which contains coolant. A drain hole (Fig- 
ure 11) is located between the seals to allow any 
water or oil leakage to drain to the outside of the en- 
gine. Whenever there is leakage at the drain hole, 
replace the seals. The mechanical seal must be re- 
moved from the crankcase cover in order to remove 
the oil seal. 
1. Replace the mechanical seal in the impeller as 
follows: 

a. Lift the impeller seal from the impeller (Fig- 
ure 16). Clean the seal bore. 

b. Lightly lubricate the rubber edge of the new 
seal with waterproof grease. 

c. Seat the new seal into the impeller by hand. 
2. In the crankcase cover, replace the remaining 
half of the mechanical seal and the oil seal as fol- 
lows: 

a. Place a narrow drift under the oil seal and 
onto the back of the mechanical seal (Figure 
17). Work around the seal and drive it from 
the bore. Avoid any contact with the surface 
of the bore. Do not pry the seal from the front 
side of the crankcase cover. 
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b. Place a driver on the oil seal and drive it from 
the bore. 

c. Turn over the crankcase cover and clean the 
bore and drain hole. 

d. Pack molydisulfide grease into the lip of the 
oil seal. 



COOLING SYSTEM 229 

e. Place the seal over the crankcase cover bore, 
with the closed side of the seal facing up. 

f. Drive the seal into the cover using a driver 
that fits on the perimeter of the seal. Check 
that the seal is fully seated and the drain hole 
is visible. 

g. Lightly lubricate the exterior of the mechani- 
cal seal. 

h. Place the seal over the crankcase cover bore, 
then drive it into place. Use a driver that fits 
on the flange at the perimeter of the seal (Fig- 
ure 18). 

Table I COOLING SYSTEM SPECIFICATIONS 

Antifreeze type Ethylene glycol containing anti-corrosion 
inhibitors for aluminum engines 

Coolant mixture 50150 (antifreezeldistilled water) 
Cooling system capacity 1.3 liters (1.4 U.S. qt.) 
Radiator cap relief pressure 93-123 kPa (1 3.5-1 7.8 psi) 
Thermostat valve opening temperature 69.5-72.5" C (1 57-1 62" F) 
Thermostat minimum full open lift 3 mm at 85" C (0.12 in. at 185" F) 

Table 2 COOLING SYSTEM TORQUE SPECIFICATIONS 

N-m in.-lb. ft.-lb. 

Impeller nut 10 88 - 
Radiator fan switch 7.4 65 - 
Water temperature 
sending unit 15 - 11 
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WHEELS, TIRES AND DRIVE CHAIN 

This chapter provides service procedures for the 
wheels, speedometer drive unit, drive chain, 
sprockets and tires. Routine maintenance proce- 
dures for these components are found in Chapter 
Three. Refer to the tables at the end of this chapter 
for specifications. 

FRONT WHEEL AND SPEEDOMETER 
DRIVE UNIT 

Removal and Installation 

1. Support the motorcycle so it is stable and the 
front wheel is off the ground. 
2. Disconnect the speedometer cable from the right 
side of the hub (Figure 1). 
3. Remove the cotter pin, nut and washer from the 
axle (Figure 2). 
4. Pull up on the wheel to take the weight off the 
axle, then remove the axle from the wheel (Figure 
3). Roll the wheel forward and out of the fork. 

NOTE 
Do not operate the front brake lever 
while the wheel is removed. Insert a 
wooden block between the pads until 
the wheel is installed. This prevents 
the caliper piston from extending if 
operating the levex 

5. Remove the speedometer drive unit from the 
right side of the hub (Figure 4). As the unit is re- 
moved, tilt it upward to prevent parts from falling 
from the housing. 

6. Remove the axle spacer (Figure 5) from the left 
side of the hub. 

7. Inspect and/or repair the wheel, axle assembly 
and speedometer drive unit as described in this 
chapter. 

8. Reverse this procedure to install the wheel and 
speedometer drive unit. Note the following: 

a. If necessary, carefully spread the brake pads 
so the brake disc can enter the brake assem- 
bly. 
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b. Apply waterproof grease to the axle, bearing 
seals, spacer, speedometer cable end, speed- 
ometer drive unit seal and speedometer drive 
unit tabbed washer. 

c. When installing the speedometer unit onto the 
hub, check that the tabbed washer engages 
with the slots in the hub (Figure 6). 

d. When installing the speedometer cable, the 
slot in the cable (Figure 7) must engage with 
the tab in the drive unit. If necessary, slowly 
rotate the front wheel until the cable housing 
fully seats (Figure 8) into the drive unit. 
Tighten the cable. - 

e. Tighten the axle nut to 78 N-m (58 ft.-lb.). 
f. Check that the wheel spins freely and the 

brake operates properly. 
g. Install a new cotter pin. 

Inspection 

The outer face of the bearings are permanently 
sealed at the time of manufacture. If either the bear- 
ing or seal is damaged, replace the complete bearing 
assembly. 



CHAPTER ELEVEN 

1. Inspect the seal (Figure 9) on both sides of the 
wheel. Check seals for: 

a. Nicked, damaged or missing rubber. 
b. Grease or water seepage from the seal. 

2. Inspect the bearing on both sides of the wheel. 
Check bearings for: 

a. Roughness. Turn each bearing by hand and 
check for smooth, quiet operation. 

b. Radial and axial play (Figure 10). Try to push 
the bearing in and out to check for axial play. 
Try to push the bearing up and down to check 
for radial play. Any play should be difficult to 
feel. If play is easily felt, the bearing is worn 
out. Always replace bearings as a pair. 

3. If seal or bearing damage is evident, refer to 
Front and Rear Hubs in this chapter for replace- 
ment procedures. 

4. Clean the axle assembly and speedometer drive 
unit (Figure 11). Inspect for: 

a. Axle straightness. 
b. Damaged threads on the axle and nut. 
c. Damaged spacer or washer. 
d. Damaged speedometer drive unit seal. 

NOTE 
If the speedometer drive unit contains 
water; dirt or dry grease, it should be 
disassembled and inspected as de- 
scribed in Step 5. 
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5. If necessary, service the speedometer drive unit 
as follows: 

a. Remove the tabbed washer and drive gear 
from the housing (Figure 12). 

b. If there are leaks around the seal, install a new 
seal after cleaning the housing. 

c. Clean all components in solvent, then inspect 
for obvious component damage. 

NOTE 
The tabbed washer can become dam- 
aged when installing the wheel and 
axle assembly. The tabs on the washer 
will bend ifthe washer is not seated 
properly before tightening the axle. 

d. Inspect the driven gear in the housing for 
smooth operation. 

e. Pack waterproof grease into the housing and 
driven gear, then insert and engage the drive 
gear. 

f. Pack waterproof grease around the drive gear, 
then install the tabbed washer. 

6. Refer to Rim and Spoke Service in this chapter 
for inspecting and truing the rim. 

REAR WHEEL 

Removal and Installation 

1. Support the motorcycle so it is stable and the rear 
wheel is off the ground. 
2. Remove the two bolts securing the brake caliper 
to the caliper holder (Figure 13). 

NOTE 
Do not operate the rear brake pedal 
while the wheel is removed. Insert a 
wooden block between the  ads until 
the wheel is installed. ~ h &  prevents 
the caliper piston from extending if 
operating the pedal. 

3. Remove the cotter pin, nut and washer from the 
axle (Figure 14). 
4. Pull up on the rear wheel to take the weight off 
the axle, then remove the axle. 
5. Lower the wheel and remove the chain from the 
sprocket. Roll the wheel out of the swing arm. 
6. Remove the spacer from the right side (Figure 
15) and left side of the hub (Figure 16). 
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7. If necessary, remove the caliper holder and right 
axle adjuster assembly from the swing arm (Figure 
17). 
8. Ifnecessary, remove the left axle adjuster assem- 
bly from the swing arm (Figure 18). 
9. Inspect andor repair the wheel and axle assem- 
bly as described in this chapter. 
10. Reverse this procedure to install the wheel. 
Note the following: 

a. Check that the adjustment plates are correctly 
oriented, so the adjustment marks on the 
swing arm are visible (A, Figure 19). Check 
that the bores in the plates are aligned with the 
adjuster bores. 

b. Loosen the chain adjusters (B, Figure 19) so 
the chain and wheel can be mounted. 

c. Apply waterproof grease to the axle, spacers, 
bearing seals and bores. 

d. Loosely install the washer and axle nut. 
e. If necessary, carefully spread the brake pads 

so the brake disc can enter the brake assem- 
bly. Tighten the caliper holder bolts to 25 
N*m (1 8 ft.-lb.). 

f. Adjust the chain (Chapter Three). 
g. Check that the wheel spins freely and the 

brake operates properly. 

Inspection 

1. Pull the sprocket hub from the wheel. Account 
for the spacer in the back of the sprocket hub (Fig- 
ure 20). Note that the small diameter of the spacer 
seats into the sprocket hub. 
2. Inspect the seal on the right side of the wheel and 
on the outer face of the sprocket hub (Figure 21). 
Check seals for: 

a. Nicked, damaged or missing rubber. 
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b. Grease or water seepage from the seal. 
3. Inspect the bearings on both sides of the wheel, 
as well as the bearing in the sprocket hub. Check 
bearings for: 

a. Roughness. Turn each bearing by hand and 
check for smooth, quiet operation. 

b. Radial and axial play (Figure 10). Try to push 
the bearing in and out to check for axial play. 
Try to push the bearing up and down to check 
for radial play. Any play should be difficult to 
feel. If play is easily felt, the bearing is worn 
out. Always replace bearings as a set. 

4. If seal or bearing damage is evident, refer to 
Front and Rear Hubs in this chapter for replace- 
ment procedures. 
5. Inspect the grease in the left hub bearing (A, Fig- 
ure 22) and in the sprocket hub bearing (Figure 23). 
If the grease is dirty or dry, clean the bearings and 
repack with waterproof grease. 

CA UTION 
Do not remove bearings to check their 
condition or to lubricate. Bearing 
damage is likely to occur: Ifthe bear- 
ings are removed, thev should be re- 
placed. 

6. Inspect the rubber damper in the wheel hub (B, 
Figure 22). The sprocket hub should fit firmly in 
the damper, with little or no play. A damaged 
damper creates excessive lash in the driveline, 
which can be felt during acceleration and decelera- 
tion. 
7. Clean the axle assembly (Figure 24). Inspect the 
following: 

a. Axle straightness. 
b. Damaged threads on the axle. adiusters and , < 

locknuts. 
c. Damaged bores in the spacers and adjusters. 

8. Refer to Rim and Spoke Sewice in this chapter 
for inspecting and truing the rim. 

FRONT AND REAR HUBS 

The wheel hubs contain bearings and a hub 
spacer. The bearings should be inspected anytime 
the wheel(s) are removed from the bike. This sec- 
tion describes the removal and installation of bear- 
ings. 
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Bearing Inspection 

The bearings can be inspected with the wheels 
mounted on the bike. With the wheels mounted, a 
high amount of leverage can be applied to the bear- 
ings to detect wear. Also, the wheels can be spun to 
listen for roughness in the bearings. Use the follow- 
ing procedure to check the bearings while the 
wheels are mounted. If the wheels are dismounted, 
make the additional checks described in the wheel 
removal and inspection procedures in this chapter. 

1. Support the bike with the wheel to be inspected 
off the ground. The axle nut must be tight. If in- 
specting the rear wheel, remove the chain from the 
sprocket. 

2. Grasp the wheel, placing the hands 180" apart. 
Lever the wheel up and down, and side to side, to 
check for radial and axial play. Have an assistant ap- 
ply the brake while repeating the test. Play will be 
detected in excessively worn bearings, even though 
the wheel is locked. 

3. Spin the wheel and listen for bearing noise. A 
damaged bearing inconsistently sounds rough and 
smooth. An excessively worn bearing sounds con- 
sistently rough. In either case, replace the bearing. 

NOTE 
If the disc brake drags and the bear- 
ing cannot be heard, remove the 
wheel. Place the axle in the wheel, 
then support the axle so the wheel 
spins freely. 

4. If damage is evident, replace the bearings as a 
set. 

CA UTION 
Do not remove bearings to check their 
condition or to lubricate. Bearing 
damage is likely to occur: g the  bear- 
ings are removed, replace them. 

Seal Inspection 

Seals prevent the entry of moisture and dirt into 
the bearings. The seals on the wheel bearings and 
sprocket hub are permanent and cannot be replaced. 
If a seal is damaged, the bearing must be replaced. 

Bearing Replacement 

Two methods for removing bearings from the 
wheel hub are provided in the following procedure. 
The first method (Step 3A) uses a wheel bearing re- 
moval set and the second method (Step 3B) uses 
common shop tools. 

CA UTION 
In the following procedure, do not al- 
low the wheel to rest on the brake 
disc. Support the wheel to prevent 
pressure being applied to the disc. 

1. Where used, remove any snap rings from the hub 
(Figure 25). 

2. Examine the bearings. Note the following: 

a. Make note of any visible manufacturer's 
marks on the sides of the bearings. The new 
bearings must be installed with the marks in 
the same direction. Mark each bearing, indi- 
cating its original location in the hub. The re- 
placement bearings can then be oriented 
correctly during installation. 
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b. If the bearing is damaged, determine which 
bearing is damaged the least. Remove this 
bearing first. 

3A. Remove the bearings using the wheel bearing 
removal set as follows: 

NOTE 
The tools used in this procedure are 
part of the Kowa Seiki Wheel Bearing 
Remover Set (Figure 26). The set is 
distributed by K & L Supply Co., 
Santa Clara, CA. The set is designed 
so a proper-size remover head can be 
wedged against the inner bearing 
race. The bearing can then be driven 
from the hub (Figure 2 7). 

a. Select the appropriate size remover head. The 
small, split end of the remover must fit inside 
the bearing race. 

b. Insert the split end of the remover head into 
the bearing (Figure 28). Seat the remover 
head against the bearing. 

c. Insert the tapered end of the driver through 
the back side of the hub. Fit the tapered end 
into the slot of the remover head. 

d. Position the hub so the remover head is 
against a solid surface, such as a concrete 
floor. 

e. Strike the end of the driver so it wedges firmly 
in the remover head. The remover head 
should now be jammed tight against the inner 
bearing race. 

f. Reposition the assembly so the remover head 
is free to move and the driver can be struck 
again. 

g. Strike the driver, forcing the bearing (Figure 
29) and hub spacer from the hub. 

h. Remove the driver from the remover head. 



CHAPTER ELEVEN 

i. Repeat the procedure to remove the remain- 
ing bearing(s). 

3B. Remove the bearings using a hammer, drift and 
heat gun, or propane torch. The purpose for using 
heat is to slightly expand the hub bores so the bear- 
ings can removed with minimal resistance. Remove 
the bearings as follows: 

WARNING 
When using a heat gun or propane 
torch to heat the hub, care must be 
taken to prevent burning, Pnished or 
combustible surfaces. Work in a 
well-ventilated area and away from 
combustible materials. Wear protec- 
tive clothing, including eye protection 
and insulated gloves. 

a. Clean all lubricants from the wheel. For the 
rear wheel, remove the rubber damper. 

b. Insert a long drift into the hub and tilt the hub 
spacer away from the bearing to be removed 
(Figure 30). 

c. Heat the hub around the bearing to be re- 
moved. Keep the heat source moving at a 
steady rate and avoid heating the bearing. A 
large washer placed over the bearing helps in- 
sulate the bearing from the heat. 

d. Turn the wheel over and use the drift to tap 
around the inner bearing race. Make several 
passes until the bearing is removed from the 
hub. 

e. Remove the hub spacer. 
f. Heat the hub around the remaining bearing. 

Drive out the remaining bearing using a large 
socket or bearing driver that fits on the outer 
bearing race. 

4. Clean and dry the interior of the hub. Inspect the 
hub for: 

a. Cracks, corrosion or other damage. 
b. Fit of the new bearings. If a bearing fits 

loosely in the hub bore, replace the hub. The 
bearings must be a driven-fit. 

5. Inspect the hub spacer for: 
a. Cracks, corrosion or other damage. 
b. Fit. Check the fit of the spacer against the 

back side of the bearings. It should fit flat 
against the bearings. Repair minor nicks and 
flaring with a file. Do not grind or shorten the 
spacer. The spacer must remain its full length, 
in order to prevent binding of the bearings 
when the axle is tightened. 

6. Before installing the new bearings, note the fol- 
lowing: 

a. Inspect the new bearings and determine 
which side faces out. This is usually the side 
with the manufacturer's marks and numbers. 
Bearings that are sealed on one side should be 
installed with the sealed side facing out. 

b. Apply waterproof grease to bearings that are 
not lubricated by the manufacturer, or that are 
not sealed on both sides. Work the grease into 
the cavities between the balls and races. 

c. Always support the bottom side of the hub, 
near the bore, when installing bearings. 

d. To aid in driving the bearings, chill them in a 
freezer to temporarily reduce their diameter. 

7. Heat the hub around the bearing bore. 

8. Place a bearing squarely over the bearing bore. 
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9. Place a suitable-size driver or socket over the 
bearing. The driver should seat against the outside 
diameter of the bearing (Figure 31). 
10. Hold the driver, then squarely drive the bear- 
ing, seating it in the hub (Figure 32). 

CA UTION 
Do not press or strike the bearing di- 
rectly. Bearing damage will occur. 

11. Where used, install the snap ring. 
12. Turn the hub over and install the hub spacer. 
13. Drive in the remaining bearing, seating it in the 
hub. 

RIM AND SPOKE SERVICE 

The rim and hub must be concentric to ensure 
good handling and prevent damage to the parts. 
When the bike is new, all spokes are tensioned 
equally and the rim and hub are aligned and concen- 
tric. As the bike is used, the spoke tensions become 
unequal and the rim may become damaged. When 
this occurs the wheel develops radial (up and down) 

and lateral (side to side) runout. Wheel truing is the 
procedure that retensions the spokes, aligns the rim 
and hub, and makes the parts concentric. Regularly 
inspect and correct any problems with the wheel as- 
sembly. 

Rim Inspection 

Inspect the rims for flat spots, dents and warping. 
Also check the spoke holes for enlargement. Wheel 
dents are common to this type of motorcycle and 
cause the wheel to have excessive runout. At- 
tempting to true a wheel with large dents can cause 
hub and rim damage, due to the overtightened 
spokes. If the dent is minor and runout is minimal, 
the rider may find it acceptable to continue to use 
the rim. 

Spoke Inspection 

Inspect the spokes for damage and proper tight- 
ness. For new wheels, or wheels that have been re- 
built, check the spokes frequently. After the 
tensions stabilize, check the spokes as recom- 
mended in the Maintenance and Lubrication Sched- 
ule in Chapter Three. 

When tightening spokes, always use the correct 
size spoke wrench and do not exceed 2-4 N-m 
(17-35 in.-lb.) of torque. Use spoke wrenches (Fig- 
ure 33) that grip the spoke on three sides. The spoke 
nipples can be rounded off or crushed if other types 
of tools are used. Do not true a wheel that has bro- 
ken, bent or damaged spokes. Also, do not 
straighten bent spokes by excessive tightening. The 
spoke can crack the hub fitting and enlarge the rim 
hole. 

In order to change spoke tension, spokes must be 
able to turn easily in the spoke nipples. If a spoke is 
seized in its nipple, apply penetrating lubricant to 
the threads. If the spoke does not free itself or turn 
smoothly, replace the spoke and nipple. 

Wheel Truing 

Wheels can be trued with the wheel on or off the 
bike. Before truing a wheel, check the condition of 
the wheel bearings. Accurate wheel truing is not 
possible with worn wheel bearings. Refer to Table 1 
for wheel runout specifications. 
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A wheel truing stand is used to measure runout 
(Figure 34), however, if runout appears minimal, 
the wheel can be left on the bike to make the check. 
Raise the wheel so it is level and free to spin. Solidly 
hold a pointer against the fork or swing arm. While 
the wheel is turned, move the pointer towardlaway 
from the rim until maximum runout is determined. 
Measure the gap from the rim to the pointer. A more 
accurate check is to mount a dial indicator in the po- 
sitions shown in Figure 35. 

If the wheel needs major truing, mount the rim 
(tire and tube removed) on a truing stand and mea- 
sure runout in both directions (Figure 36). 

Correcting lateral runout 

To move the rim to the left or right of the hub, 
loosen and tighten spokes as shown in Figure 37. 
The rim will move in the direction of the tightened 
spokes. 

NOTE 
Always loosen and tighten spokes 
equally. Loosen a minimum of three 
spokes, then tighten the opposite three 
spokes. Ifrunout is over a large area, 
loosen and tighten a larger number of 
spokes. 

Correcting radial runout 

To make the rim concentric with the hub, loosen 
and tighten the spokes, as shown in Figure 38. The 
rim will move in the direction of the tightened 
spokes. 

NOTE 
Always loosen and tighten spokes 
equally. Loosen a minimum of three 

0 WHEEL RUNOUT 

@ WHEEL RUNOUT 

Radial runout 



WHEELS, TIRES AND DRIVE CHAIN 241 

@ RADIAL ADJUSTMENT 

@ LATERAL ADJUSTMENT 

CENTERLINE 

I Rim4v A 

spokes, then tighten the opposite three 
spokes. If mnout is over a large area, 
loosen and tighten a larger number of 
spokes. 

Tighten 

DRIVE CHAIN 

Loosen 

Refer to Chapter Three for drive chain cleaning, 
lubrication, adjustment and measurement. Refer to 
Table 2 in this chapter for chain specifications. 

! 
+To move rim 

When checking the condition of the chain, also 
check the condition of the sprockets, as described in 
Chapter Three. If either the chain or sprockets are 
worn, replace all drive components. Using new 
sprockets with a worn chain, or a new chain on worn 
sprockets will shorten the life of the new part. 

When new, the motorcycle comes with an endless 
O-ring type chain. This type of chain is recom- 
mended for this motorcycle since it is internally lu- 
bricated and requires minimal maintenance. To 
remove the chain, the swing arm must be partially 
disassembled so the chain can pass out of the swing 
arm pivot. 

The following procedure describes the removal 
and installation of the chain out of the swing arm. If 
the chain has been replaced with one that uses a 
master link and spring clip (Figure 39), refer to that 
procedure in this section. 

Chain With No Master Link 
Removal and Installation 

1. Remove the rear wheel as described in this chap- 
ter. 
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2. Remove the sprocket guard so the chain can be 
removed from the drive sprocket (A, Figure 40). 
3. Pull the chain forward and remove it from the 
sprocket. Clearance will be minimal when working 
the chain downward and past the sprocket shaft. 
4. Disconnect the lever arms at either end (Figure 
41). 
5. Position the chain so it can be removed from the 
chain guard and guide (Figure 42) when the swing 
arm is lowered. 
6. Loosen the swing arm bolt (B, Figure 40). Sup- 
port the swing arm while removing the bolt. 
7. Lower the swing arm and remove the chain. 
8. Reverse this procedure to install the chain. Note 
the following: 

a. Clean and inspect the swing arm and lever 
arm bores before assembly. Apply waterproof 
grease to the parts before installing. 

b. Seat the lever arm bolt head in the 
counterbore of the left arm. 

c. Tighten the lever arm bolt and swing arm bolt 
to 98 N*m (72 ft.-lb.). 

d. Adjust the chain (Chapter Three). 

Chain With Clip Master Link 
Removal and Installation 

1. Support the bike so it is stable and the rear wheel 
is off the ground. 
2. Shift the transmission into neutral. 
3. Find the master link on the chain. Remove the 
spring clip with pliers, then press the link out of the 
chain. Account for the O-rings under the side plates 
(Figure 43). 
4. Remove the chain from the bike. 
5. Clean and inspect the chain (Chapter Three). 
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@ DRIVE SPROCKET 
1987-1 996 (TO SERIAL 
NO. KL650AE032209) 

6. Reverse this procedure to install the chain. Note 
the following: 

a. Install the O-rings under both side plates. 

b. Install a new spring clip on the master link. 
The spring clip must be installed so the closed 
end of the clip points toward the direction of 
travel (Figure 44). 

c. Adjust the chain (Chapter Three). 

SPROCKETS 

Check the condition of both sprockets and the 
drive chain, as described in Chapter Three. If either 
the chain or sprockets are worn, replace all drive 
components. Using new sprockets with a worn 
chain, or a new chain on worn sprockets will 
shorten the life of the new part. 

Drive Sprocket 
Removal and Installation 

Two methods of locking the drive sprocket to the 
output shaft have been used. On 1987-1996 models 
(to engine serial number KL650AE032209), the 
sprocket is secured with a locking plate and two 
bolts (Figure 45). Later models use a lockwasher 
and nut (Figure 46). 
1. Support the motorcycle so it is stable and secure. 
Keep the rear wheel on the ground. 
2. Put the transmission in gear. 
3. Remove the sprocket guard (Figure 47). 
4. Loosen the boltslnut securing the sprocket to the 
shaft. Note the following: 

a. On later models, flatten the lockwasher (Fig- 
ure 48) before removing the nut. 

b. If the rear wheel turns, have an assistant lock 
the brakes while the boltslnut are loosened. 
The wheel is more likely to rotate on later 
models, since the nut is highly torqued. 

5. After loosening the boltslnut, raise the rear 
wheel and loosen the rear axle and chain adjusters, 
Remove the chain from the rear sprocket. 
6. Remove the boltslnut and locking 
platc/lockwasher from thc shaft. 
7. Pull the chain forward, then lift it from the 
sprocket while removing the sprocket. 
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8. Clean and inspect the output shaft spacer and - 
seal (Figure 49). If there is damage or leakage, re- ( 51 1 
move the spacer and internal O-ring (Figure 50) as 
follows: 

a. With the transmission in gear, twist the spacer 
from the shaft. If necessary, warm the seal 
with a heat gun, then use locking pliers to grip 
the spacer near its outer edge, away from the 
seal surface. 

b. Remove the O-ring from the groove, located 
past the seal lip. 

9. Inspect the sprocket (Chapter Three). 
10. Inspect the sprocket guard assembly (Figure 
51) for damage. 
11. Clean and inspect the output shaft and seal area. 
12. Reverse this procedure to install the drive 
sprocket. Note the following: 

a. If removed, install a new, lubricated O-ring 
onto the output shaft. The O-ring must seat in 
the groove, located past the seal lip (A, Fig- 
ure 52). 

b. If removed, install the output shaft spacer 
with the notched edge facing in (B, Figure 
52). 

c. Install the sprocket with the cupped side fac- 
ing out. 

d. Fit the sprocket into the chain before sliding 
the sprocket into position. 

e. On later models, install a new lockwasher 
with the cupped side facing out (Figure 53). 
Install the locknut with the small diameter 
facing out. 

f. Torque the boltslnut to the value listed in Ta- 
ble 3. 

g. On later models, flatten two sides of the 
lockwasher against the nut (Figure 54). 

h. Adjust the chain (Chapter Three). 
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Driven Sprocket 
Removal and Installation 

1. Remove the rear wheel as described in this chap- 
ter. 
2. Support the wheel so it does not rest directly on 
the brake disc, or remove the sprocket and hub from 
the wheel (Figure 55). It may be easier to leave the 
sprocket hub in the wheel until the sprocket nuts are 
loosened. 
3. Remove the nuts securing the sprocket to the 
hub. 
4. Inspect the sprocket (Chapter Three). 
5. Inspect the hub as described in Rear Wheel In- 
spection. 
6. Reverse this procedure to install the driven 
sprocket and rear wheel. Note the following: 

a. Mount the sprocket so the tooth identification 
number (Figure 56) faces out. 

b. Tighten the bolts in several passes, working in 
a crossing pattern. Tighten the bolts to 32 
N-m (24 ft.-lb.). 

c. Adjust the chain (Chapter Three). 

TIRE CHANGING 

Removal 

When changing a tire, work over a pad to prevent 
damage to the wheel assembly. Do not allow the 
wheel to rest on the brake disc. 
1. Remove the core from the valve stem and deflate 
the tire. 
2. Press the entire bead on both sides of the tire into 
the rim. 
3. Lubricate the beads with soapy water. 
4. Insert a tire iron under the bead, next to the valve 
stem (Figure 57). Pry the bead over the rim, while 
forcing the bead on the opposite side of the tire into 
the rim. 
5. Insert a second tire iron next to the first (Figure 
58). While holding the tire with one iron, work 
around the perimeter of the rim with the second 
iron, prying the tire over the rim. 

NOTE 
If the inner tube must be reused, be 
careful to notpinch the tube as the tire 
is being removed from the rim. It is 
common practice to replace the tube 
when a new tire is being mounted. 
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6. Remove the nut from the valve stem and remove 
the inner tube from the tire. 
7. Pry the second tire bead over the rim (Figure 
59). 

Inspection 

1. If the tire must be reused, inspect the inside and 
outside of the tire for damage and objects that could 
cause a puncture. 
2. Inspect the rim for damage. 
3. Check that the spokes do not protrude through 
the spoke nipples. 
4. Inspect the rim band for deterioration. If a new 
rim band is installed, place the roughest side of the 
band against the rim. If water is entering the rim, an 
alternative to the rim band is to wrap the rim with 
two revolutions of duct tape. Punch a hole for the 
valve stem. 

Installation 

NOTE 
Installation is easier if the tire is 
warm and pliable. This can be 
achieved by placing the tire in the sun 
or an enclosed vehicle. 

1. Sprinkle talcum powder around the interior of 
the tire casing. Distribute the powder so it is on all 
surfaces that will touch the inner tube. The powder 
minimizes chafing and helps the tube distribute it- 
self when inflated. 

NOTE 
Depending on the make and type of 
tire installed, check the sidewall and 
determine if it must be installed in a 
specijic direction. A direction arrow is 

often embossed in the sidewall. Also 
check for a dot or mark that indicates 
the light side of the tire. This mark 
should align with the valve stem. 

2. Lubricate one of the tire beads, then push it onto 
the rim (Figure 60). Use a tire iron to lever the final 
section of bead onto the rim. 

3. Install the core into the valve stem, then insert 
the tube into the tire. Check that the tube is not 
twisted while tucking it into the tire. Install the 
valve stem nut loosely. 

4. Inflate the tube until it is rounded and no longer 
wrinkled. Too much air makes tire installation diffi- 
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cult and too little air increases the chance of pinch- 
ing the tube. 

5. Lubricate the second tire bead, then start instal- 
lation opposite the valve stem. Hand-fit as much of 
the tire as possible (Figure 61). Before final instal- 
lation, check that the valve stem is straight and the 
inner tube is not pinched. If necessary, relubricate 
the bead. Use tire irons to hold and pry the remain- 
ing section of bead onto the rim (Figure 62). 

6. Check the bead for uniform fit, on both sides of 
the tire. 

7. Lubricate both beads and inflate the tire to seat 
the beads onto the rim. Check the sidewall for a rec- 

ommended seating pressure. If none is indicate( 
inflate the tire to 172-207 kPa (25-30 psi). 

WARNING 
If the tire does not seat at the recom- 
mended pressure, do not continue to 
overinflate the tire. DeJute the tire 
and reinflate to the recommended 
seating pressure. Relubricate the 
beads, qnecessu y. 

8. Finger-tighten the valve stem nut. 
9. Bleed the tire pressure to the recommended set- 
ting in Table 1. 
10. Install the valve stem cap. 
11. Balance the wheel as described in this section. 

Wheel Balancing 

Whenever a new tire is installed it should be in- 
spected for proper balance. An unbalanced wheel 
shortens tire life and puts avoidable wear on the 
wheel bearings. Ride quality is also diminished. For 
maximum tire life, check wheel balance whenever 
the wheel is removed from the bike. Balance 
changes over the life of the tire. If the proper equip- 
ment is not available, have the wheel balanced by a 
dealership. 

NOTE 
Do not balance a wheel that has dam- 
aged hearings. Balance will not be 
accurate. Replace the bearings before 
balancing. 

1. Place the wheel and axle assembly in a truing 
stand, or a similar fixture that allows the axle to be 
level and the wheel to freely spin (Figure 63). In- 
stall the necessary spacers to keep the wheel from 
moving laterally. 
2. Spin the wheel and allow it to come to a com- 
plete stop. Mark the sidewall at the top of the tire. 
This is the light side of the wheel. Repeat the step 
several times to ensure an accurate reading. If the 
wheel consistently stops at a different location, bal- 
ance is acceptable and additional weight is not re- 
quired. 
3. When the light side of the wheel is verified, 
lightly clamp a weight (Figure 64) to the spoke 
nearcst the light mark. Start with the smallest incre- 
ment of weight. Weights are available from a deal- 
ership. 
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4. Continue to suin and check the tire for balance. NOTE 
Continue to addlsubtract weight to the spokes until Adhesive-backed weights are not vec- 
the wheel consistently stops at a different location. ommended for this type of motorcy- 

cle, since the weights are more 
When balance is achieved, tightly clamp the vulnerable t o  falling off in off-road 
weight(s) to the spoke(s). conditions. - 

Table 1 FRONT AND REAR WHEEL SPECIFICATIONS 

Tire size 
Front 90190-21 54s 
Rear 130180-1 7 65s 

Tire pressure (standard) 
Front 150 kPa (22 psi) 
Rear 
Loads up to 97.5 kg (21 5 Ib.) 150 kPa (22 psi) 
Loads 97.5-1 82 kg (21 5-400 Ib.) 200 kPa (29 psi) 

Wheel rim runout (radial and lateral) 2.0 mm (0.08 in.) 
Wheel rim size 
Front 21 x 1.60 
Rear 17 x 2.50 

Table 2 DRIVE CHAIN AND SPROCKET SPECIFICATIONS 

Drive chain 
Size 520 
TY pe O-ring 
Number of links 106 

Drive chain slack 50-60 mm (2.0-2.4 in.) 
Drive chain length wear limit (20 pitchI21 pins) 323 mm (12.7 in.) 
Sprocket sizes (standard, frontlrear teeth) 15/43 

Table 3 WHEEL AND DRIVE TORQUE SPECIFICATIONS 

N*m in.-lb. ft.-lb. 

Axle nut 
Front 78 - 58 

Rear 93 - 69 

Drive sprocket 
bolts (1987-1 995) 10 88 - 
nut (1996-on) 98 - 72 

Driven sprocket bolts 32 - 24 
Rear brake caliper 
holder bolts 25 - 18 

Swing arm pivot bolt 98 - 72 
Swing arm lever bolts 98 - 72 
Spokes 2-4 17-35 - 
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FRONT SUSPENSION AND STEERING 

This chapter provides service procedures for the 
front suspension and steering components. This in- 
cludes the handlebar, steering head and fork. Refer 
to the tables at the end of the chapter for specifica- 
tions, capacities and torque requirements. 

HANDLEBAR 

Removal and Installation 

Use the following procedure to remove and in- 
stall the handlebar into the holders. If the handlebar 
only needs to be repositioned, adjust by loosening 

the lower holder cap bolts. Tilt the handlebar to the 
desired position, then retorque the bolts. If complete 
disassembly of the handlebar is necessary, disas- 
semble the handlebar before removing it from the 
holders. 
1. Support the motorcycle so it is stable and secure. 
2. Lift the plastic caps (Figure 1) from the holder 
bolts. 
3. Remove the bolts from the holders (Figure 2). 
4. Secure the handlebar either forward or back 
from the holders. Keep the brake fluid reservoir up- 
right. 
5. Clean the handlebar and holders. 
6. Reverse this procedure to install the handlebar. 
Note the following: 

a. Position the holder caps so the arrows on the 
caps point up (Figure 3). 

b. Lightly tighten the holder bolts and check the 
riding position. 

c. Tighten the upper bolt on each cap, then 
tighten the lower bolts to 24 N-m (18 ft.-lb.). 

Disassembly and Assembly 

1. Support the motorcycle so it is stable and secure. 
2. At the right handlebar: 



CHAPTER TWELVE 

a. Remove the two screws securing the throttle 
assembly (A, Figure 4). Slide the throttle as- 
sembly off the handlebar. If the throttle cables 
prevent the assembly from sliding off the han- 
dlebar, remove the throttle after the handlebar 
is removed from the bike. Do not allow the 
throttle cables to kink during removal. 

b. Disconnect the brake switch (B, Figure 4). 
c. Remove the screw securing the stop switch 

(C, Figure 4). 
d. Remove the brake hose from the handlebar 

clamps. 
e. Remove the bolts securing the master cylin- 

der assembly (D, Figure 4). 

CA UTION 
Do not allow the master cylinder to 
hang by its hose. Keep the master cyl- 
inder in an upright position so fluid 
cannot leak out of the cap. This also 
prevents air from getting into the sys- 
tem. Wrap the master cylinder with a 
clean shop cloth, then secure it to the 
bike until after handlebar reassembly. 

3. At the left handlebar: 
a. Remove the two screws securing the switch 

assembly (A, Figure 5). 
b. Remove the two screws securing the clutch 

lever assembly (B, Figure 5). 
c. Remove the ties securing the wiring to the 

handlebar. 
4. If the handlebar will be replaced, remove the left 
grip. If necessary, insert a compressed air nozzle be- 
tween the grip and handlebar. As air expands the 
grip, twist and pull the grip from the handlebar. 
5. Remove the handlebar as described in this sec- 
tion. 

6. Reverse this procedure to install handlebar. Note 
the following: 

a. If the throttle was removed after the handle- 
bar was removed, install the throttle before 
mounting the handlebar. 

b. Install the master cylinder clamp so UP and 
the arrow are facing up. Tighten the upper 
bolt first, then the bottom bolt to 9 N*m (80 
in.-lb.). 

c. If removed, install the left grip before install- 
ing the clutch and switch assemblies. Clean 
the handlebar and grip with solvent. Apply 
adhesive to the grip, then twist it into position 
on the handlebar. 

Inspection 

1. Inspect the handlebar for cracks, bending or 
other damage. If the handlebar is made of alumi- 
num, check closely where the handlebar is clamped 
to the fork, and at the clutch lever. If cracks, scores 
or other damage is found, replace the handlebar. 



FRONT SUSPENSION AND STEERING 

Damage in these areas may cause the handlebar to 
break. 

WARNING 
Never straighten, weld or heat a dam- 
aged handlebar: The metal can 
weaken andpossibly break when sub- 
jected to the shocks and stresses that 
occur when riding the motorcycle. 

2. Inspect the threads on the mounting bolts and in 
the holders. Clean all residue from the threads. Re- 
place damaged bolts. 
3. Clean the handlebar, holders and caps with sol- 
vent or electrical contact cleaner. Use a stiffbmsh to 
clean the residue from the knurled areas on the han- 
dlebar. Use a soft brush on aluminum handlebars. 

STEERING STEM AND HEAD 

The steering stem pivots in the steering head on 
tapered roller bearings. The bearings are at the top 
and bottom of the steering stem. Do not remove the 
inner races (mounted in the frame) and the lower 
bearing (mounted on the steering stem) unless they 

require replacement. The bearings should be 
lubricated as specified in Chapter Three. Before 
disassembling the steering head, perform the 
Steering Play Check and Adjustment procedures in 
this section. The checks will help determine if the 
bearings and races are worn, or if they only require 
adjustment. 

Disassembly 

1. Remove the front wheel (Chapter Eleven). 

2. Remove the bolts securing the front fender (Fig- 
ure 6). 

3. Remove the he1 tank, radiator covers and fairing 
(Chapter Fifteen). 

4. Remove the handlebar as described in this chap- 
ter. 

5. Loosen the stem nut (A, Figure 7). 

6. Remove the fork legs as described in this chap- 
ter. 

7. Remove the gauges and ignition switch From the 
upper fork bridge. 

8. Remove the clamps from the left side of the up- 
per and lower fork bridges. 

9. Remove the stem nut and washer. 

10. Remove the upper fork bridge (B, Figure 7). 

1 I. Hold the steering stem so it cannot fall, then re- 
move the claw washer and adjust nut (Figure 8). 

NOTE 
Iftight, loosen the nut with a stem nut 
wrench (part No. 57001-11 00) or sim- 
ilar tool. Order the tool from a 
Kawasaki dealership. 
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12. Lower the steering stem assembly out of the 
steering head, then remove the seal and bearing at 
the top of the steering head. 

CA UTION 
The bottom bearing is pressed onto 
the steering stem. Do not remove the 
bearing unless it needs replacement. 
Damage will occur during removal. 

Inspection 

1. Clean the bearings and races with solvent. 
2. Inspect the steering head (on the frame) for 
cracks or other damage. If damage is evident, have a 
qualified welding shop make the repairs. 
3. Inspect the steering stem assembly (Figure 9). 
Inspect the clamping and pivot areas for cracks or 
damage. 
4. Inspect the steering stem threads, stem nut, 
washers and adjust the nut for damage (Figure 10). 
5. Inspect the seals for damage. 
6. Inspect the bearings for pitting, scratches, corro- 
sion or discoloration (Figure 11). 
7. Inspect the bearing races in the frame for pitting, 
galling or corrosion (Figure 12). If a race is worn or 
damaged, replace both races and bearings as de- 
scribed in this section. 
8. If the bearings are to be reused, pack the bear- 
ings with waterproof grease. 

Outer Bearing Race Replacement 

Only remove the bearing races from the frame 
when installing new races. When installing new 
races, always install new bearings. The bearing 
races are recessed in the borzs, and installation re- 
quires the Kawasaki drivers (part No. 5700 1-1 106 
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and part No. 57001-1076) and driver press shaft 
(part No. 57001 -1 075). The tool is a threaded rod 
with sized disc drivers fitted to each end. A similar 
tool can be fabricated with common hardware. If 
this is done, the parts used as the drivers must fit at 
the outside edge of the races, and still be capable of 
entering the steering head bore. The drivers cannot 
contact the surface of the races. 
1. Insert an aluminum drift into the steering head 
and position it on the edge of the lower race (Figure 
13). Carefully drive out the race. To prevent bind- 
ing, make several passes around the perimeter of the 
race. Repeat the procedure to remove the upper 
race. 
2. Clean the race bores and inspect them for dam- 
age. 
3. To install the upper race, do the following: 

a. Place a new, lubricated race squarely into the 
bore opening, with its wide side facing out. 

b. Assemble the tool, seating a driver at the 
outer edge of the race. The lower driver can 
rest on the perimeter of the steering head, or 
in the stepped bore (Figure 14). 

c. Hold the lower nut with a wrench and tighten 
the upper nut to seat the race. 

d. Remove the tool from the frame and check 
that the race is fully seated. 

e. Repeat the procedure to install the second 
race. During installation, do not allow the 
driver or shaft to contact the face of the first 
race. Damage will occur. 

4. Lubricate the races with waterproof bearing 
grease. 

Steering Stem Bearing Replacement 

The steering stem bearing is press-fitted into 
place. Perform the following steps to replace the 
bearing. 
1. Thread the stem nut (Figure 15) onto the steer- 
ing stem to protect the threads. 
2. Stabilize the steering stem, then remove the 
bearing and seal, using a hammer and chisel (Fig- 
ure 15). To prevent binding, make several passes 
around the perimeter of the bearing. 

WARNING 
Wear safety glasses when using the 
hammer and chisel. 

3. Clean and inspect the steering stem. 
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4. Pack the new bearing and seal with waterproof 
grease. 
5. Slide the new seal and bearing onto the steering 
stem. 

lrive the bearing into place as follows: 
Support the steering stem directly below the 
bearing. 
Slide a bearing driver or long pipe over the 
steering stem, seating the tool on the inner 
bearing race (Figure 16). 
Drive the bearing onto the steering stem until 
it is seated. 

NOTE 
If available, a press can also be used 
to drive the bearing and seal. 

Assembly and Adjustment 

1. Check that the upper and lower bearing races are 
seated in the frame. 
2. Check that bearings, races and seals are lubri- 
cated with waterproof grease. 
3. Guide the steering stem through the bottom of 
the frame (Figure 17). 
4. Install the upper bearing into its race. 
5. Install the bearing seal and adjust nut. Fin- 
ger-tighten the adjust nut. 
6. Seat the bearings as follows: 

a. Tighten the adjust nut with a spanner (Figure 
18) to seat the bearings, then loosen the nut. 
Do not use excessive force when seating the 
bearings. 

b. Retighten the adjust nut as necessary, while 
checking for horizontaI and vertical play. 
Stop adjusting the nut when play is eliminated 
in both directions. If properly adjusted, the 
steering stem will pivot to the lock positions 

under its own weight, after an initial assist. 
Final play is rechecked in a later step when 
more leverage can be applied to the steering 
stem assembly. 

7. Install the claw washer, upper fork bridge, 
washer and stem nut. Finger-tighten the nut until the 
fork legs are installed. 
8. Install the gauges and ignition switch onto the 
upper fork bridge. 
9. Loosely install the handlebar so wiring, hoses 
and cables can be routed and handled. 
10. Install the fork legs as described in this chapter. 
Do not tighten the lower bridge pinch bolts until the 
steering stem nut has been torqued. The lower 
bridge will move slightly as the nut is tightened. 
11. Remove the handlebar and tighten the stem nut 
to 39 N*m (29 ft.-lb.). 
12. Tighten the lower bridge pinch bolts just 
enough to grip the fork legs. 
13. Check bearing play again, as follows: 
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a. Turn the steering stem from lock to lock. The 
steering stem should turn smoothly and 
freely. If binding is felt, the steering stem is 
too tight. 

b. Grasp the fork legs near the axle. Lever the 
fork legs in all directions and feel for play. If 
play is felt or heard, the steering stem is too 
loose. If necessary, perform substeps c-h to 
eliminate or add play in the steering stem. 

c. Loosen the lower bridge pinch bolts. 
d. Loosen the steering stem nut. 
e. Loosen or tighten the adjust nut (Figure 19). 
f. Retighten the stem nut to 39 N-m (29 ft.-lb.). 
g. Tighten the lower bridge nuts. 
h. Recheck bearing play. Adjust as necessary. 

14. Tighten the lower bridge pinch bolts to 25 N-m 
(18 ft.-lb.). 
15. Install the handlebar as described in this chap- 
ter. 
16. Install the front fender. 
17. Install the front wheel (Chapter Eleven). 

18. Install the fairing, fuel tank and radiator covers 
(Chapter Fifteen). 

Steering Play Check and Adjustment 

Steering adjustment takes up any play in the 
steering stem and bearings and allows the steering 
stem to operate with free rotation. Excessive play or 
roughness in the steering stem makes steering im- 
precise and causes bearing damage. These condi- 
tions are usually caused by improper bearing 
lubrication and steering adjustment. Improperly 
routed control cables can also affect steering opera- 
tion. 
1. Support the motorcycle so the front wheel is off 
the ground. 
2. Turn the handlebar from lock to lock and check 
for roughness or binding. Movement should be 
smooth with no resistance. 
3. Position the handlebar so the front wheel points 
straight ahead. Lightly push the end of the handle- 
bar. The front end should fully turn to the side from 
the center position, under its own weight. Check in 
both directions. Note the following: 

a. If the steering stem moves roughly or stops 
before reaching the frame stop, check that all 
cables are routed properly. 

b. If cable routing is correct and the steering 
binds, the steering adjustment may be too 
tight. This condition can also occur if the 
bearings and races require lubrication or re- 
placement. Perform the remaining checks be- 
fore adjusting the steering in Step 5. 

c. If the steering stem moves from side to side 
correctly, perform Step 4 to check for exces- 
sive looseness. 

4. Position the fork so it points straight ahead. Have 
an assistant hold the bike, then grasp the fork legs 
near the axle. Lever the fork legs in all directions 
and feel for play. 

a. If movement can be felt at the steering stem, 
tighten the steering as described in Step 5. 

b. If no excessive movement can be felt and the 
steering turns from side to side correctly, the 
steering is adjusted properly and in good con- 
dition. 

5. Adjust the steering as follows: 
a. Remove the handlebar as described in this 

chapter. 
b. Loosen the lower bridge pinch bolts (Figure 

20). 
c. Loosen the steering stem nut (A, Figure 7). 
d. Loosen or tighten the adjust nut (Figure 19) 

with a pin spanner wrench. 
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e. Retighten the stem nut to 39 N*m (29 ft.-lb.). 
f. Tighten the lower bridge nuts. 
g. Recheck bearing play. Adjust as necessary. 

6. Tighten the lower bridge pinch bolts to 25 N-m 
(18 ft.-lb.). 
7. Install the handlebar as described in this chapter. 

FORK REMOVAL AND INSTALLATION 

Removal 

Although removing the front fairing, fender, fuel 
tank and radiator covers is not required, removing 
some of these parts will make it easier to access and 
handle the fork. 
1. Depress the air valve (Figure 21) and bleed any 
air pressure from both fork legs. 
2. If the fork legs will be disassembled, the oil can 
be drained at this time, or at time of disassembly. If 
drained now, there will be less oil on the compo- 
nents as the legs are disassembled. Remove the 
drain screw and O-ring (A, Figure 22) from both 
fork legs and allow the oil to drain. Pump the fork to 
assist in draining. If possible, allow the legs to drain 
overnight. 
3. Support the motorcycle so it is stable and the 
front wheel is off the ground. 
4. Remove the front wheel (Chapter Eleven). 
5. Remove the brake caliper bolts (B, Figure 22) 
(Chapter Fourteen). 

NOTE 
When the caliper is removed, insert a 
spacer block between the brake pads. 
This prevents the pad from being 
forced out of the caliper if the brake 
lever is accidentally operated. Hang 
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the caliper with a piece of wire. Do 
not allow it to hang by the hose. 

6. Remove the brake hose and speedometer cable 
guides from the fork (Figure 23). 
7. Remove the brake hose clamp and tie (Figure 
24). Retie the caliper away from the fork. 
8. If the forks are to be disassembled, loosen (do 
not remove) the fork caps (Figure 25). 
9. If the steering stem assembly will be removed: 

a. Remove the handlebar and loosen the steering 
stem nut. 

b. Install the handlebar and lightly bolt it into 
place. 

10. Loosen the upper bridge pinch bolts on each 
fork leg (Figure 26). 
11. Loosen the lower bridge pinch bolts (Figure 
27), then twist and remove the fork tube from the 
upper and lower fork bridges. Repeat for the re- 
maining fork tube. 
12. Clean the fork tubes, fork bridges and clamping 
surfaces. 
13. Remove and clean the pinch bolts. Replace 
damaged bolts. 

Installation 

1. Install the left fork leg (with brake caliper 
mount) into the lower and upper fork bridges. 
2. Adjust the fork leg clearance at the upper fork 
bridge. The top surface of the upper bridge should 
be 1 mm (0.040 in.) below the top edge of the fork 
tube (Figure 28). Do not include the fork cap in the 
measurement. 
3. Lightly tighten the upper and lower bridge bolts 
(Figure 26 and Figure 27) to hold the fork leg in 
place. Repeat Steps 1-3 to install the right fork leg. 
4. Tighten the bridge pinch bolts to 25 N*m (18 
ft.-lb.). 
5. Install the brake hose clamp and a new tie (Fig- 
ure 24). 
6. Install the brake hose and speedometer cable 
guides (Figure 23). 
7. Install the brake caliper (B, Figure 22) (Chapter 
Fourteen). 
8. Install the front wheel (Chapter Eleven). 
9. If the fork legs were rebuilt: 

a. Align the fork boots and clamp into place. 
b. Tighten the fork caps to 29 N*m (21 ft.-lb.). 
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FORK SERVICE 

Fork Tools 

The following tools are required to disassemble 
and reassemble the fork legs: 
1. Fork seal driver (38 mm). Kawasaki part No. 
57001-1219, or equivalent. 
2. Handle and adapter (Figure 29). Kawasaki part 
No. 57001-1 83 and part. No. 57001-1057, or equiv- 
alent. Refer to the text for an optional tool that can 
be fabricated. 
3. 10 mm Allen socket, to loosen and torque the 
dampers. 

Disassembly 

Preferably, rebuild one fork leg before rebuilding 
the remaining leg. Parts should not be intermixed. 
Refer to Figure 30. 
1. Loosen the fork boot clamp, then remove the 
boot from the outer tube (Figure 31). 
2. Clean the fork tubes and fork cap area. 

NOTE 
In the following step, the removed 
parts will be oily. Lay the parts on ab- 
sorbentpaper or cloth that can be dis- 
posed. 

3. Hold the fork leg upright, then remove the cap, 
spring spacer, spring seat and spring (Figure 32). If 
the spring is progressively wound, make note of 
which end of the spring is up. 
4. Drain the oil from the fork tubes. Pump the fork 
tubes to aid in draining the oil. 
5. Loosen the fork damper as follows: 

NOTE 
The Kawasaki adapter (A, Figure 33) 
is tapered and square. The tapered 
end seats into the dampel; which is 
smooth and round. The edges of the 
adapter must wedge into the damper 
in order to hold it steady. If working 
alone, the tool can easily dislodge it- 
selfwhile handling the fork leg. An al- 
ternative is to use the 12-point hex (B) 
at the top of the damper: A 24 mm nut 
(C) locks into the fitting and makes 
fork handling much easier: The nut 
can be welded to a T-handle (approxi- 
mately 460 mm [I8 in.] long;), ol; the 

Kawasaki adapter can be driven into 
the nut (Figure 34), then mounted on 
the handle. 

a. Push the fork tubes together, then seat the 
damper tool into the damper (Figure 35). If 
the Kawasaki adapter is used (no nut), tap the 
handle to seat the tool. 

b. Lock the axle holder in a vise fitted with soft 
jaws, or invert the fork and lock the tool han- 
dle into a floor joint or other stable device. 
The handle must not be able to turn. 

CA UTION 
Ifa vise is used, do not overtighten the 
vise. Damage or cracking of the axle 
holder could occur: Removal will also 
be easier if an assistant can stabilize 
the fork leg and damper tool. 

6. Remove the damper bolt with a 10 mm Allen 
socket (Figure 36). 
7. Remove the fork damper and rebound spring 
(Figure 37). 
8. Separate the fork tubes as follows: 

a. Remove the stop ring from the top of the outer 
tube (Figure 38). 

b. Before disassembling the fork tube and slider, 
slide the tubes together and check for rough- 
ness and binding. If the action is not smooth, 
inspect the tubes for damage when they are 
disassembled. 

c. There is an interference-fit between the outer 
fork tube and the guide bushing and seals. To 
separate the tubes, as well as the parts, 
quickly and firmly pull the fork tubes apart 
(Figure 39). Repeat as necessary until the 
parts are separated. 
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FORK LEG ASSEMBLY 

1 
2 
3 
4 
3 

5 

6 

7 14 
16 
17 

18 

8 
19 

10 

1. Cap 13. Valve* 
2. Air valve 14. Stop ring* 
3. O-ring 15. Collar* 
4. Fork cap 16. Dust seal 
5. Spring spacer 17. Oil seal 
6. Spring seat 18. Backup ring 
7. Fork spring 19. Guide bushing 
8. Bushing 20. Outer tube 
9. Rebound spring* 21. Drain screw 

10. Fork damper* 22. Seal washer 
11. Inner tube 23. Damper bolt 
12. Slide bushing 

*All noted parts only available together, 
as a single part number. 
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9. Remove the valve and collar (Figure 40). Dur- 
ing tube separation, the parts will likely have fallen 
from the inner tube. 
10. Carefully spread open the slide bushing, then 
remove it from the fork tube (Figure 41). Do not 
spread the bushing more than necessary. Remove 
the remaining parts from the fork leg (Figure 42). 

NOTE 
Do not disassemble the remaining 
parts in the inner fork tube and fork 
damper: Attempted removal of the 
parts may cause damage. The parts 
i r e  integral to the tube and damper 
and are not available separately. 

11. Clean and inspect the parts as described in this 
section. 

Inspection 

Inspect each set of fork parts as follows. Refer to 
Figure 30. 
1. Initially clean all parts in solvent, checking that 
the solvent is compatible with the painted tube, rub- 



her parts and the coating on the bushings. Irnmedi- 
wash the parts a second time with soap and 

water. Rinse the pans with clean water, then dry 
with compressed air. 

CA UTlON 
Carefully handle and clean the parts. 
Harsh cleaning habits and some sol- 
vents can remove or damage the coat- 
ing that is on the bushings. 

2. Inspect the fork tubes (Figure 43) for: 
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a. Nicks, rust, chrome flaking or creasing along 
the length of the inner tube. These conditions 
damage the dust and oil seals. Repair minor 
roughness with 600 grit sandpaper and sol- 
vent. 

b. Pitting or abrasion in the bore of the outer 
tube (Figure 44). 

c. Wear and stress cracks at the axle holder. 
d. Damage at the seal and bushing areas. 
e. Damaged threads. 

3. Inspect the fork cap and threaded fasteners (Fig- 
ure 45) for: 

a. Damaged threads. 
b. Damaged air valve and cap. 
c. Install new O-rings on the drain screw and 

fork cap. Install a new seal washer on the 
damper bolt. 

4. Inspect the spring, spring seat and spring spacer 
(Figure 46) for damage. Kawasaki does not specify 
service limits for the spring. 
5. Inspect the rebound spring and top of the fork 
damper. 

a. Inspect the small holes in the damper (Figure 
47) for cleanliness. 

b. Inspect the damper bushing for damage. Do 
not remove the bushing. If damaged, replace 
the entire fork damper assembly. The part is 
not available separately. 

c. Inspect the spring for damage. 
6. Inspect the valve, collar and lower end of the 
fork damper. 

a. Inspect the holes in the damper and valve for 
cleanliness (Figure 48). 

b. Check the valve for dents. Fit the valve on the 
damper and check that it smoothly and fully 
seats. 
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c. Check that the valve stop ring is tight and 
fully seated. Do not attempt to remove the 
stop ring. If damaged, replace the entire fork 
damper assembly. The part is not available 
separately. 

d. Inspect the collar (Figure 49) for damage. 
The open side of the collar must fully seat 
against the stop ring on the valve. 

7. Inspect the slide bushing (A, Figure 50) and 
guide bushing (B) for scoring, scratches and exces- 
sive wear. Inspect the exterior of the slide bushing 
and interior of the guide bushing. Minor metallic 
buildup can be removed with fork oil and a nylon 
brush. Replace the bushings if discolored, or if the 
coating is excessively worn and the metal base is 
~ i s ib l~be low the coating. Replace both bushings as 
a set. 
8. Inspect the backup ring and stop ring for dam- 
age. 
9. Inspect the fork boot (Figure 51). If damaged, 
replace the boot. 

Assembly and Fork Oil Filling 

Assemble each fork leg as follows. Before assem- 
bly, have a new oil seal, dust seal, O-rings and any 
other replacement parts on hand. The work area and 
all parts must be clean before starting assembly. Re- 
fer to Figure 30. 
1. Lubricate the parts with fork oil as they are as- 
sembled. Use the same fork oil that is used for refill- 
ing the fork. Refer to Table 2 for the recommended 
fork oil, or equivalent. 
2. Install the drain screw and O-ring into the outer 
tube. 
3. Install the slide bushing onto the end of the inner 
tube (Figure 52). Spread the bushing only far 
enough to slip it onto the tube. Avoid scratching the 
coating on the bushing. Seat the bushing in the 
groove. 
4. Install the rebound spring and fork damper into 
the inner tube (Figure 37). 
5. Extend the fork damper out the bottom of the in- 
ner tube, then install the valve and collar on the 
damper (Figure 53). The open side of the collar 
must fully seat against the stop ring on the valve. 
6. With the damper assembly fully extended (Fig- 
ure 5 4 ,  hold the inner tube horizontally and guide 
it into the outer tube. Fully seat and hold the inner 
tube, keeping the tubes horizontal. The collar and 



CHAPTER TWELVE 

valve must not fall from the damper as the tubes are 
seated together. Keep the tubes horizontal and place 
them on the workbench so the damper bolt hole is 
accessible. Leave the tubes in this position until the 
damper bolt is installed. Proper assembly can be 
verified by looking into the damper bolt hole. The 
valve should be tight against the outer tube. If space 
between the parts is visible, the collar is probably 
jammed. Disassemble the parts and repeat the as- 
sembly process. 
7. Apply threadlocking compound to the damper 
bolt threads, then install the seal washer and bolt 
into the bottom of the fork leg assembly. Fin- 
ger-tighten the bolt into the damper. When seated, 
the fork leg can be handled. When tilted end to end, 
only the rebound spring should be heard. 
8. Insert the tool to hold the fork damper, then 
torque the damper bolt to 39 N*m (29 ft.-lb.). 
9. Slide the guide bushing and backup ring onto the 
inner tube (Figure 55). 
10. Install the guide bushing and backup ring as 
follows: 

a. Hold the fork leg vertical, then align the bush- 
ing so the gap (in the bushing) faces to the left 
or right of the outer tube, and not to the front 
or back. 

b. Fit a 38 mm fork seal driver around the inner 
tube and against the backup ring. 

c. Use the fork seal driver like a slide hammer 
and drive the guide bushing and backup ring 
into the fork tube (Figure 56). Check that the 
parts are completely seated. 

11. Install the oil seal and dust seal as follows: 
a. Cover the end of the inner tube with plastic, 

then coat it with fork oil. The plastic prevents 
the edge of the tube from tearing the dust and 
oil seals during installation. 

NOTE 
Before installing the seals, thoroughly 
lubricate the seals with fork oil. Ifpre- 
ferred, lubricate the parts with one of 
the anti-stiction lubricants that is spe- 
cifically for forkparts. 

b. Slide the oil seal and dust seal down the inner 
tube (Figure 57). The lip on both seals should 
face up. 

c .  Position the seals squarely against the bore. 
d. Use the fork seal driver like a slide hammer 

and drive both seals together into the fork 
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15. Accurately measure and pour the oil into the 
fork leg (Figure 58). 
16. Pump the leg for several minutes to distribute 
the oil and purge air pockets. 

tube. Drive the seals until the stop ring groove 
is visible above the seal. 

12. Install and seat the stop ring in the groove. 
13. Slide the fork tubes together several times and 
check for smooth operation. If there is roughness or 
binding, disassemble the parts and determine the 
cause. 
14. Refer to Table 2 for the recommended fork oil 
and capacity. 

17. Measure the oil level as follows: 

a. Compress the fork leg to the bottom of its 
travel. 

b. Measure the distance from the top edge of the 
fork leg to the surface of the oil (Figure 59). 
Refer to Table 2 for the required distance. 

c. If necessary, add or remove oil to bring the 
levels to the required distance. Both legs must 
have identical levels. 

NOTE 
The oil level establishes the airpocket 
that is above the oil. Since the air 
pocket contributes to fork damping, 
slight variation of the oil level is per- 
missible to meet the riding conditions. 
Excess oil in the fork leg (small air 
pocket), makes damping harder This 
condition can also lead to fork seal 
leakage. Too little oil in the fork leg 
(large air pocket), makes damping 
softev: This condition can cause the 
fork to bottom and possibly damage 
fork components. 

18. Extend the fork leg, then install the spring and 
spring seat (Figure 60). If the spring is progres- 
sively wound, install the correct end up. 

19. Install the spring spacer and fork cap. Tighten 
the cap enough to prevent the fork leg from leaking. 
The cap will be tighten to the torque specification 
after the leg is installed on the motorcycle. 
20. Install the fork boot. Seat the boot into the outer 
tube, but do not tighten the clamp until the fork leg 
has been installed on the motorcycle. 
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Table 1 STEERING AND FRONT SUSPENSION SPECIFICATIONS 

Fork makeltype 
Fork air pressure (standard) 

Kayabal38 mm, air-adjustable 
0 (atmospheric pressure) 

Steering 
Caster (rake angle) 28" 
Trail 11 2 mm (4.4 in.) 
Turning radius (minimum) 2.4 m (94.5 in.) 

Fork travel 230 mm (9.1 in.) 

Table 2 FORK OIL LEVEL AND CAPACITY 

Fork oil grade Kayaba G-10, or equivalent 10 weight fork oil 
Fork oil capacity (each leg) 
Oil change 355 cc (1 2.0 U.S. 02.) 
Fork rebuild (all parts dry) 416-424 cc (14.0-14.3 U.S. 02.) 

Fork tube oil level (from top edge of inner tube) 188-1 92 mm (7.40-7.56 in.) 

Table 3 FRONT SUSPENSION TORQUE SPECIFICATIONS 

N*m in.-lb. ft..lb. 

Air valves 12 106 - 
Bridge pinch bolts 25 - 18 
Damper bolts (socket head) 39 - 29 
Fork caps 29 - 21 
Front axle nut 78 - 58 
Handlebar holder bolts 24 - 18 
Master cylinder mounting bolts 9 80 - 
Steering stem nut 39 - 29 
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REAR SUSPENSION 

This chapter provides service procedures for the 
rear shock absorber, swing arm and linkage assem- 
bly. Refer to the tables at the end of the chapter for 
specifications, recommended shock absorber set- 
tings and torque values. 

LINK-TYPE SUSPENSION SYSTEM 

The link suspension includes the swing arm, sin- 
gle shock absorber and a three-piece linkage sys- 
tem. The lower end of the shock absorber is 
connected to the swing arm by the linkage system. 
The design of the linkage system combines with the 
spring and damper to provide good suspension per- 
formance over the operating range of the swing 
arm. 

The function of the linkage is to vary the speed of 
shock absorber compression, depending on the po- 
sition of the swing arm. This change in compression 
speed varies the damping cuwe of the shock ab- 
sorber. Small bumps cause the swing arm to com- 
press slightly, and the shock absorber provides a 
compliant ride. The damping curve is relatively flat 
and soft under this condition. As riding conditions 
become more aggressive (large bumps) and swing 
arm travel increases, the same damping curve is no 

longer effective. The damping curve must rise, in 
order to prevent bottoming of the suspension. To 
raise the curve, shock absorber speed must be in- 
creased, to raise hydraulic resistance (damping) in 
the shock absorber. 

This increase in speed is achieved by the linkage 
system. During the transition from low to high 
swing arm movement, the linkage system pivots, in- 
creasing its leverage on the shock absorber. This in- 
creases shock absorber speed, which causes a 
progressively firmer damping action. 

SHOCK ABSORBER 

The single shock absorber (Figure 1) is a 
spring-loaded, hydraulically damped unit with an 
integral oillnitrogen reservoir. The shock absorber 
damper is not rebuildable. To adjust the shock ab- 
sorber, refer to Rear Suspension Adjustment in this 
chapter. 

Removal and Installation 

Read all procedures before removing the shock 
absorber. If the motorcycle has been modified, 
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SHOCK ABSORBER 

6 

7 

8 

7 

1. Bolt 
2. Bushing 
3. Damper unit 
4. Adjuster cover 
5. Stop ring 
6. Preload adjuster 
7. Spring seat 
8. Spring 

some disassembly procedures may not be neces- 
sary. 
1. Remove the rear wheel (Chapter Eleven). 
2. Remove the brake hose guide from the swing 
arm (Figure 2). 
3. Remove the lever arms from the swing arm (Fig- 
ure 3). When the bolt is removed, the swing arm 
pivots freely. Use wire to secure the swing arm in 
the up position. 
4. Remove the nut from the lower shock absorber 
mounting bolt (Figure 4). Do not remove the bolt at 
this time. 
5. Remove the left side cover (Chapter Fifteen). 

6. Remove the breather hose (Figure 5) near the 
top of the shock absorber. For California models, 
first remove the liquid/vapor separator. 
7. Remove the upper mounting bolt (Figure 6). 
8. Remove the lower mounting bolt, then remove 
the shock absorber from the bike. Inspect the unit as 
described in this chapter. 
9. Refer to Table 2 for recommended shock ab- 
sorber settings. 
10. Reverse this procedure to install the shock ab- 
sorber. Note the following: 

a. Lubricate the bores and mounting bolts with 
waterproof grease. 
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b. Install the shock absorber so the preload ad- 
juster (Figure 7) is on the left side of the 
motorcycle. 

c. Tighten the bolts to the specifications in Ta- 
ble 3. 

Inspection 

Individual parts are available for repairing the 
shock absorber. If damper leakage is evident, re- 
place the complete shock absorber, as the damper is 
not available separately and is not rebuildable. If 
disassembly of the shock absorber is required, it is 
recommended that it be disassembled by a dealer- 
ship. Because of the design of the shock absorber, a 
common spring compressor will not work in remov- 
ing the spring. 

1. Inspect the upper bushing (A, Figure 8) and 
mounting bolt for wear or damage. The bolt must be 
a firm fit in the bore. The bushing must be tight in 
the rubber mounting. If the bushing is worn, press 
or drive out the bushing. Install a new bushing and 
mounting bolt. 
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2. Inspect the spring preload adjuster and housing 
(B, Figure 8) for damage. Turning the adjuster bolt 
clockwise should increase preload and a higher 
number should be visible on the housing. 
3. Inspect the damper rod for leakage at the seal 
(Figure 9). The damper rod should be smooth and 
shiny. 
4. Inspect the spring for cracks. 
5. Remove the cover from the rebound damper ad- 
juster (Figure 10). Clean any dirt from the adjuster 
cavity. 
6. Turn the rebound damper adjuster (Figure 11) 
and check for proper operation. Only turn the ad- 
juster to the right, as indicated by the arrow on the 
adjuster. Each setting should have a perceptible 
click. When installing the adjuster cover, the arrow 
on the cover should point upward. 
7. Inspect the lower clevis (Figure 12) and mount- 
ing bolt for wear or damage. The bolt must be a firm 
fit in the bore. 

SHOCK ABSORBER LINKAGE 

The shock linkage consists of the lever, lever 
arms, pivot bolts, seals, pivot spacers and needle 
bearings (Figure 13 and Figure 14). The lever is 
joined to the swing arm by the lever arms. The link- 
age should be disassembled and lubricated at the in- 
tervals indicated in Chapter Three. If the linkage is 
often subjected to harsh riding conditions, service 
the linkage more frequently. 

NOTE 
In the following procedures, when- 
ever grease is referenced, a 
molydisulJide or waterproof grease 
should be used. Kawasaki recom- 
mends molydisulfide grease for all 
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SHOCK ABSORBER LINKAGE 

1 7 
I 

7 

1. Cap 
2. Nut 
3. Lever arm 
4. Seal 
5. Bearing 
6. Pivot spacer 
7. Pivot bolt 
8. Lever 

I 

linkage bearings. This grease has ex- 
cellent antiwear characteristics when 
subjected to extreme pressure. Water- 
proof grease, which is very durable, 
has a high tack and is very resistant to 
washout when subjected to wet condi- 
tions. Which grease to use is a prefer- 
ence of the rider and the conditions in 
which the bike is operated. Ifthe link- 
age is regularly maintained, either 
grease will perform well. 

Lever and Lever Arms 
Removal and Installation 

The lever and lever arms can be removed for ser- 
vice without removing the swing arm or rear wheel. 
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This procedure details the removal and separation 
of the lever and lever arm assemblies. 

Note the direction of all bolts being removed. 
During assembly, install bolts in their original di- 
rection. 

When disassembling the components, do not re- 
move or allow the pivot spacers to slide out of the 
bearings. The original bearings have roIlers that are 
locked into the bearing housing. However, if after- 
market replacement bearings have been installed, 
the needle bearings may be held in place only by the 
grease on the bearings. Keep any removed rollers 
with their respective bearing housing. 

Refer to Figure 13. 
1. Support the motorcycle so it is stable and secure. 
The rear wheel must be slightly off the ground, so 
the suspension is fully extended. 
2. Remove the nuts and pivot bolts connecting the 
lever arms to the swing arm and lever (A, Figure 
15). If desired, the pivot bolt connecting the lever 
arms to the lever can be removed at the workbench. 
However, the bolt is highly torqued and must be 
held stable in order to remove the nut. 
3. Remove the nut and pivot bolt from the shock 
absorber and lever (B, Figure 15). 
4. Remove the cap from both sides of the frame, 
then remove the nut and pivot bolt (Figure 16) from 
the frame. 
5. Pull the shock absorber back and tap the lever 
out of the frame. 
6. Inspect and service the lever and lever arms as 
described in this section. 
7. Reverse these steps to install the parts. Note the 
following: 

a. Lubricate all bearings, seals and pivot bolts 
with grease. 

b. Clean the frame mounting bores (Figure 17) 
and drain holes, then lubricate with grease. 

c. After the lever has been tapped into the frame, 
install the shock absorber mounting bolt (A, 
Figure 18). This holds the assembly in place 
while installing the pivot bolt (B, Figure 18) 
through the frame. 

d. The lever arm pivot bolt heads must seat into 
the counterbores of the left lever arm. 

e. Check that all pivot spacers are in place be- 
fore joining the components. 

f. Lubricate bolt and nut threads before install- 
ing. 
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g. Install and finger-tighten all bolts before 
torquing. 

h. Tighten all linkage bolts to 98 N*m (72 
ft.-lb.). 

Lever Arms 
Inspection and Repair 

The lever arm assembly does not contain any 
bearings and can be visually inspected. Parts that 
show wear or damage should be replaced, in order 
for the suspension to operate properly and safely. 
Refer to Figure 13. 
1. Inspect for worn pivot bolts. Check the fit of the 
bolts in the lever arms (Figure 19). The bolts should 
be a snug fit. Replace nuts and bolts that have 
rounded flats. Proper torquing may not be achieved 
if the nuts and bolts cannot be gripped by a socket. 
2. Inspect the lever arms for bends or twisting. The 
arms should lay flat (Figure 20). 
3. Inspect the lever arm bores for damage and elon- 
gation. If worn or damaged, also replace the pivot 
bolts. Note that the left arm is counterbored to ac- 
cept the pivot bolt heads (A, Figure 21). 
4. Inspect the contact point where the lever arm and 
pivot spacer mate (B, Figure 21). If the area is worn 
or ground away, the pivot bolts have been inade- 
quately torqued. 
5. Install the lever arms as described in this section. 

Lever 
Inspection and Repair 

1. At each bearing, remove the pivot spacer and 
seals (Figure 22). Pry the seals at their outer edge. 

NOTE 
Inspect the bearing rollers to deter- 
mine if they are removable. Original 
equipment bearings are not remov- 
able. Some aftermarket bearings may 
be removable. Ifthe rollers can be re- 
moved, put the rollers in a marked 
container so they can be reinstalled in 
their original housing. 

2. Clean the lever assembly in clean solvent, then 
carefully dry all parts. 
3. Inspect the following: 

a. Inspect the lever for cracks, particularly 
around the bearing bores. 



274 CHAPTER THIRTEEN 

b. Check the frame pivot bolt and nut for scor- 
ing, wear and other damage. Replace the nut 
and bolt if it has rounded flats. Proper 
torquing may not be achieved if the nut and 
bolt cannot be gripped by a socket. 

c. Check the seals for cracks, wear or other dam- 
age. 

d. Check the pivot spacers for scoring, wear or 
other damage. 

e. Check the needle bearings (Figure 23) for 
wear, flat spots, rust or discoloration. If the 
rollers are blue, overheating has occurred. 

f. Lightly lubricate the bearings and pivot spac- 
ers, then insert each spacer into its respective 
bearing(s) (Figure 24). The parts should turn 
freely and smoothly with no play. If play or 
roughness exists, replace the bearing(s) as de- 
scribed in Step 4. For bores containing two 
bearings, always replace both bearings and 
the pivot spacer. If the bearing(s) are in good 
condition, go to Step 5. 

4. Replace the needle bearing(s) in the lever as fol- 
lows: 

a. Apply penetrating oil to the bearing(s) and 
bore. 

b. It is recommended to remove the bearing(s) 
with a press. If the bearing(s) and bore are not 
corroded, a drawbolt can be used, as demon- 
strated in Swing Arm Bearing Replacement in 
this chapter. Whichever method is used, the 
lever is supported against the open side of a 
large socket (A, Figure 25), and a driver (or 
appropriate-size socket) (B) is used to drive 
the bearing(s) into the lower socket. 

NOTE 
The driver must be capable ofpassing 
through the bore and be longer than 
the bore depth. The lower socket must 
fit on the perimeter of the bore, but 
also be large enough to accept the re- 
moved bearing. 

c. Clean and inspect the mounting bore. 
d. Lubricate the new bearing(s) with grease. 
e. Fit the bearing squarely over the bore (A, Fig- 

ure 26), with the manufacturer's marks fac- 
ing out. Fit or assemble a driver tool squarely 
against the end of the bearing (B, Figure 26). 
The lower socket only acts to support the le- 
ver around the bore. 
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f. Begin driving the bearing. After the bearing 
has entered the bore, frequently check the 
bearing depth (Figure 27). All bearings in the 
lever should be driven to 5 mm below the 
outer edge of the bore. The depth is required 
so the seals can be seated in the bore. 

g. Repeat for any remaining bearings. 
5 .  Pack the bearings, bearing bores and seals with 
grease. Also apply grease to the pivot spacers and 
bolts. 
6. Press the seals into position by hand (Figure 28). 
If the seals do not seat, inspect the bearing depth. If 
necessary, adjust the depth of the bearing(s). 
7. Install the pivot spacers into the lever. Check that 
all seals remain seated as the pivot spacers pass 
through the seals. 
8. Install the lever as described in this section. 

SWING ARM 

Bearing Inspection 

The swing arm bearings can be inspected with the 
swing arm mounted on the bike. Periodically check 
the bearings for play, roughness or damage. 
1. Remove the rear wheel (Chapter Eleven). 
2. Loosen the swing arm pivot nut (Figure 29), 
then tighten it to 98 N-m (72 ft.-lb.). 
3. Remove the pivot bolt (Figure 30) from the 
swing arm and lever arms. 
4. Separate the linkage so the swing arm action is 
only influenced by the swing arm pivot bolt. 
5.  Check the bearings as follows: 

a. Have an assistant steady the motorcycle. 
b. Grasp the ends of the swing arm and leverage 

it from side to side. There should be no detect- 
able play in the bearings. 

c. Pivot the swing arm up and down, through its 
fill travel. The bearings must pivot smoothly. 

d. If there is play or roughness in the bearings, 
remove the swing arm and inspect the bearing 
and pivot assembly for wear. 

6. Reinstall the lever arms and tighten the pivot 
bolt to 98 N-m (72 fi.-lb.). 

Removal and Installation 

lf the components of the shock absorber linkage 
-.-% will be removed and inspected, remove or loosen all 

pivot bolts before removing the swing arm. The 
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SWING ARM 

6 5 2  4 3 7 2 1 

1. Pivot bolt 
2. Seal 
3. Bearing 
4. Pivot spacer 
5. Washer 
6. Nut 
7. Swing arm 

bolts are easier to loosen while the linkage is 
mounted on the bike. Make note of the direction of 
all pivot bolts that are removed. Refer to Figure 31 
as needed. 
1. Remove the rear wheel (Chapter Eleven). 
2. Remove the brake hose guide from the swing 
arm (Figure 32). 
3. Remove the pivot bolt (Figure 30) from the 
swing arm and lever arms. 
4. Remove the hose guide (Figure 33). 
5. Remove the sprocket guard (Figure 34). 

6. Remove the nut and washer from the swing arm 
pivot bolt (Figure 35). 

7. Have an assistant hold the swing arm while the 
pivot bolt is pulled from the swing arm. If using a 
drift to drive out the bolt, avoid damaging the bear- 
ing assemblies. 

8. Route the chain from behind the guards (Figure 
36), then pull the swing arm out of the frame. 

9. Inspect and service the swing arm as described 
in this chapter. If necessary, refer to ShockAbsorber 
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Linkage in this chapter for inspection and repair of 
the linkage. 
10. Reverse these steps to install the swing arm. 
Note the following: 

a. Lubricate all bearings, seals and pivot bolts 
with grease. 

b. Check that the chain passes over and under 
the swing arm pivot bolt. 

c. Install the pivot bolts in their correct direc- 
tion. 

d. Tighten the pivot bolt to 98 N*m (72 ft.-lb.). 
e. If the complete shock absorber linkage needs 

to be installed, raise the swing arm and wire it 
into position. This creates additional work 
space for installing the linkage. Optionally, 
install the linkage before installing the swing 
arm. Refer to Shock Absorber Linkage in this 
chapter for installation of the linkage. 

SWING ARM SERVICE 

NOTE 
In the following procedures, when- 
ever grease is referenced, a 
molydisuljde or waterproof grease 
should be used. Kawasaki recom- 
mends molydisuljde grease for all 
swing arm bearings. This grease has 
excellent antiwear characteristics 
when subjected to extreme pressure. 
Waterproof grease, which is very du- 
rable, has a high tack and is very re- 
sistant to washout when subjected to 
wet conditions. Which grease to use is 
a preference of the rider and the con- 
ditions in which the bike is operated. 
If the swing arm is regularly main- 
tained, either grease will perform 
well. 
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Inspection and Repair 

When inspecting and cleaning the components, 
do not remove the bearing pivot spacers until the 
bearings will be inspected. The original bearings 
have rollers that are locked into the bearing hous- 
ing. However, if aftermarket replacement bearings 
have been installed, the needle bearings may be 
held in place only by the grease on the bearings. 
Check that the spacers are firmly in place before 
inspecting. If necessary, tape the ends of the bearing 
bores. 

Refer to Figure 31. 
1. Clean the swing arm, particularly around all 
bearings. 
2. Inspect the hose guide (Figure 37). Replace the 
guide if it is corroded or damaged. 
3. Inspect the chain guard and chain guide (Figure 
38). 

a. Check that all fasteners are tight. 
b. Check that the chain guard is locked into the 

upper and lower brackets (Figure 39) at the 
front of the swing arm. 

c. Check the chain guide for excessive wear. 

4. Inspect the chain slider and mounting bolts (Fig- 
ure 40). Replace the slider if it is worn to more than 
half its thickness (Figure 41). Damage to the swing 
arm can occur if the slider wears through. Although 
not part of the swing arm, a small slider is located 
below the swing arm bolt, as the chain returns to the 
rear wheel. Check the condition of this slider. 

NOTE 
Before servicing the bearings in the 
following steps, handling the swing 
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arm will be easier if the chain guard 
and chain guide are removed. 

5. When working with each bearing(s), do the fol- 
lowing: 

a. Remove the pivot spacer (Figure 42). 
b. Remove the seals (Figure 43). Pry the seals at 

their outer edge. 
c. Inspect the bearing rollers to determine if they 

are removable. Original equipment bearings 
are not removable. Some aftermarket bear- 
ings may be removable. If the rollers can be 
removed, put the rollers in a marked container 
so they can be reinstalled in their original 
housing. 

6. Clean the bearings, spacers, seals and bores 
(Figure 44) in clean solvent, then carefully dry all 
parts. 
7. Inspect the following: 

a. Inspect the swing arm for cracks, particularly 
around the bearing bores. 

b. Check the swing arm pivot bolt and nut for 
scoring, wear and other damage. Replace the 
nut and bolt if it has rounded flats. Proper 
torquing may not be achieved if the nut and 
bolt cannot be gripped by a socket. 

c. Check the fit of the pivot bolt in the bushings, 
located at the back of the engine (Figure 45). 
If worn, use a drift to drive out both bushings. 

d. Check the seals for cracks, wear or other dam- 
age. 

e. Check the pivot spacers for scoring, wear or 
other damage. 

f. Check the needle bearings for wear, flat spots, 
rust or discoloration. If the rollers are blue, 
overheating has occurred. 

g. Lightly lubricate the bearings and pivot spac- 
. -@ crs, thcn insert cach spaccr into its respcctive 

bcaring(s) (Figure 46). Thc parts should turn 
b.' I frecly and smoothly \\/it11 no play. If play or 

1 

,. 1 
ro~ighness exists, rcplace the bcaring sct as 

.ps,;:;G% %%:I+ . - .. .. . r described in Swing Arn~  Rec~ring Replace- 
,%3 4 ment in this section. Whcn replacing bcaring 

. . sets in the swing arm pivots, always replace .&*'.' 
$.P - the bushing (Figure 47) that fits into each 

?. . 1 
C.' side of the engine case. 

, * 
_c. 

\ 8. Pack grease into thc bearings and bores (Figure 
k . 48). Also apply grease to the seals, pivot spacers 
5: , - r !  swing arm bushings (at back of engine) and bolts. 
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9. Press the seals into position by hand. If the seals 
do not seat, inspect the bearing depth. If necessary, 
adjust the depth of the bearing(s). 
10. Install the pivot spacers. Grip the seals (Figure 
49) while twisting the pivot spacers into place. 
11. If removed, install the chain guard and chain 
guide. 
12. Install the swing arm (Figure 50) as described 
in this chapter. 

Swing Arm Bearing Replacement 

For the lever arm bore, always replace both bear- 
ings. For the swing arm pivot bores, always replace 
the bearing in each bore. Mixing new and worn 
bearings on the same pivot bolt will shorten the life 
of the new part. 

It is recommended to remove the bearings with a 
press. If the bearings and bores are not corroded, 
hand tools and a drawbolt can be used. The follow- 
ing procedures describe removing and installing of 
the bearings using both methods. Do not perform 
the following procedures until all seals, spacers and 
guards have been removed from the swing arm. 
Read both procedures to determine which method is 
most practical. If in doubt, take the swing arm to a 
dealership or machine shop to have the bearings re- 
placed. 

WARNING 
If heat will be used to ease the re- 
moval of the bearings, take care to 
prevent burningfinished or combusti- 
ble surfaces. Remove any parts that 
could be damaged by heat. The pur- 
pose for using a heat gun or propane 
torch heat is to slightly expand the 
bores in order to remove the bearings 
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1. Apply penetrating oil to the bearing(s) and bore. 
2. If necessary, heat the immediate area around the 
bearing(s) to be removed. 
3. Support the swing arm in a press. Place the bear- 
ing bore over a large socket or similar tool (A, Fig- 
ure 51) so the bearing can be driven out of the bore. 
The lower socket must fit on the perimeter of the 
bore, but also be large enough to accept the re- 
moved bearing. 
4. Pass a driver through the upper swing arm bore 
and to the lower bore (B, Figure 51). 
5. Place a socket or driver (C, Figure 51) squarely 
against the bearing. The driver must be capable of 
passing through the bore, and be longer than the 
bore depth. 
6. Press the bearing out of the arm. Turn the swing 
arm over and repeat for the other arm. 
7. Clean and inspect the mounting bores. 
8. Lubricate the new bearings with grease. 
9. Support the swing arm bore on a flat stable sur- 
face. The lower socket is not required. 
10. Fit the new bearing squarely over the bore with 
the manufacturer's marks facing out. 
11. Place a socket or driver squarely against the 
bearing and drive the bearing into the swing arm. As 
the bearing driver begins to enter the bore (Figure 
52), frequently check the bearing depth (Figure 
53). All bearings in the swing arm should be driven 
to 5 mm below the outer edge ofthe bore. The depth 
is required so the seals can be seated in the bore. 
12. Drive the remaining bearings. 
13. Refer to Inspection and Repair in this section to 
complete the assembly. 

with minimal resistance. This is par- 
ticularly helpful when removing 
heavily corroded bearings. Always 
keep the heat source moving at a 
steady rate and avoid heating the 
bearing. Work in a well-ventilated 
area and away from combustible ma- 
terials. Wear protective clothing, in- 
cluding eye protection and insulated 
gloves. 

Press method 

Hand tool method 

In the following procedure, a bearing removallin- 
stallation tool (drawbolt) (Figure 54) is made from 
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a bolt, nut, washers and sockets. The driver is a 
socket that is capable of passing through the bore, 
and is longer than the bore depth. The larger socket 
fits on the perimeter of the bore, but is also large 
enough to accept the removed bearing(s). A similar 
tool is made by Motion Pro (part No. 08-213) (Fig- 
ure 55). ' 

1. Apply penetrating oil to the bearing(s) and bore. 
2. If necessary, heat the immediate area around the 
bearing(s) to be removed. 
3. Assemble the tool as shown in Figure 56. 
4. Hand-tighten the nut until the assembly is 
squarely positioned against the bearing and swing 
arm contact points. 
5. Turn the nut and drive the bearing(s) into the 
large socket. 
6. Clean and inspect the bearing bore. 
7. Lubricate the new bearings with grease. 
8. Align the bearing squarely on the outside face of 
the bore. The manufacturer's marks on the bearing 
must face out. For bores that contain two bearings, 
install each bearing from its nearest end ofthe bore. 
9. Reverse the direction of the tool and 
hand-tighten the nut until the tool and bearing are 
squarely positioned with the bore. Note that a - - 
large-diameter, thick washer can now be substituted 
for the large socket. Handling the assembly is now 
easier. 
10. Drive the bearing into the swing arm. As the 
bearing driver begins to enter the bore, frequently 
check the bearing depth (Figure 53). All bearings in 
the swing arm should be driven to 5 mm below the 
outer edge of the bore. The depth is required so the 
seals can be seated in the bore. 
1 1. Drive the remaining bearings. 
12. Refer to Inspection andRepair in this section to 
complete assembly. 

SHOCK ABSORBER 
ADJUSTMENT 

Shock Spring Preload Adjustment 

Shock spring preload affects handling and ride 
quality, and should be adjusted to accommodate the 
load on the motorcycle. Spring preload can be ad- 
justed with the shock absorber mounted on the 
motorcycle. 
1. Refer to Table 2 for the recommended settings. 
Higher settings increase preload. 

2. To access the preload adjuster, near the top of the 
shock absorber, do the following: 

a. Remove the left side cover (Chapter Fifteen). 

b. For California models, remove the liquidha- 
por separator. 

3. Turn the adjuster (Figure 57) to the desired nu- 
merical setting. 

4. Install the removed parts. 
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rear suspension will not extend quickly enough to 
prevent bottoming on subsequent bumps. Rebound 
damping that is set too low can cause the rear wheel 
to kick up and the handling to be unstable. 

1. Refer to Table 2 for the recommended settings. 
Higher settings increase damping force. 

2. At the bottom right side of the shock, remove the 
snap-on cover from the adjuster (Figure 58). 

3. Clean any dirt from the adjuster cavity. 

Rebound Damping Adjustment 4. Turn the rebound damper adjuster to the desired 
numerical setting. Only turn the adjuster to the 
right, as indicated by the arrow on the adjuster. Each 

Rebound damping controls the rate of extension setting should have a perceptible click. 
of the shock absorber after it has been compressed. 
This setting has no affect on the compression rate of 5. Install the cover so the arrow on the cover points 
the shock. If rebound damping is set too high, the upward. 

Table 1 REAR SUSPENSION SPECIFICATIONS 

Suspension Uni-Trak, link-type 
Suspension travel 230 mm (9.1 in.) 
Shock absorber Nitrogen-charged, adjustable for preload and 

rebound damping 
Pivot spacer outside diameter 
(swing arm and linkage 
assembly) 
Small spacers 19.979-20.0 mm (0.7866-0.7874) 
Service limit 19.95 mm (0.7854 in.) 

Large spacer 27.979-28.0 mm (1.1 015-1.1 024) 
Service limit 27.95 mm (1 .I004 in.) 

Table 2 SHOCK ABSORBER SETTINGS 

Rider, passenger 
Rider only Rider and passenger and load 

Spring preload *1 or 2 2 or 3 3,4 or 5 
Rebound damper *I or 11 II or Ill Ill or 1111 

*Settings 1 and I are the softest settings and are for riders up to 68 kg (150 Ib.). 

Table 3 REAR SUSPENSION TORQUE SPECIFICATIONS 

N*m ft.-lb. 

Shock absorber mounting bolts 
Lower 98 72 
Upper 59 44 

Swing arm pivot bolt 98 72 
Lever-to-frame bolt 98 72 
Lever arm bolts 98 72 
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BRAKES 

This chapter provides service procedures for the 
front and rear brake systems. This includes brake 
pads, master cylinders, calipers and discs. 

Refer to Chapter Three for brake fluid level in- 
spection, brake padldisc inspection, brake light ad- 
justment, and brake pedal and lever adjustment. 

DISC BRAKE FUNDAMENTALS 

The front and rear brakes are hydraulically actu- 
ated and therefore do not require cables and me- 
chanical linkages to operate. When pressure is 
applied to the brake pedal or lever, the brake fluid is 
compressed in the brake line and pushes one brake 
pad toward the brake disc. Since the caliper and sec- 
ond brake pad are not locked in a stationary posi- 
tion, the assembly slides toward the disc when the 
first pad contacts the disc. This motion allows both 
pads to contact the disc, as well as to center the cali- 
per around the disc. When pressure is relieved, the 
first pad and the caliper assembly slightly retract 
from the disc, allowing the wheel to spin freely. As 
the pads wear, the piston in the caliper extends, au- 
tomatically keeping the pads adjusted and centered 
around the disc. It is important to not only ensure 
that the piston can extend aad retract, but that the 
caliper is free to move. 

A hydraulic brake system is not mainte- 
nance-free, nor indestructible. Observe the follow- 
ing practices when maintaining or working on a 
hydraulic brake system: 

1. Keep brake fluid off painted surfaces, plastic and 
decals. The fluid will damage these surfaces. If fluid 
does contact these surfaces, flush the surface thor- 
oughly with clean water. 

2. Keep the fluid reservoirs closed except when 
changing the fluid. 

3. Replace brake fluid often. The fluid absorbs 
moisture from the air and will cause internal corro- 
sion of the brake system. Fresh fluid is clear to 
slightly yellow. Ifthe fluid is obviously colored, it is 
contaminated. 

4. Do not reuse brake fluid, or use new fluid that 
has been in a partially-used container for any length 
of time. 

5. When rebuilding brake system components, lu- 
bricate new parts with fresh fluid before assembly. 
Do not use petroleum-based solvents. These can 
swell and damage rubber components. 

6. Bleed the brake system whenever a banjo bolt or 
other connector in the brake line has been loosened. 
Air will be in the system and brake action will be 
spongy. 



FRONT BRAKE CALIPER 

1. Bleeder valve 
2. Cap 
3. Caliper 
4. Boot 
5. Caliper holder 
6. Inner brake pad 
7. Outer brake pad 
8. Lock pin 
9. Pad pin 

10. Pad spring 
11. Piston boot 
12. Piston seal 
13. Piston 

- 

FRONT BRAKE PADS 

Brake pad life depends on the riding habits of the 
rider and the material of the brake pads. Replace the 
pads when they are worn to within 1 mm (0.040 in.) 
of the backing plate, or have been contaminated 
with oil or other chemicals. 

Removal and Installation 

The brake pads can only be replaced by removing 
the caliper from the fork leg. The brake hose does 

not have to be removed from the caliper. The caliper 
can be hand held during the following procedure, 
however, a small work surface placed next to the 
wheel makes handling easier. Keep the caliper sup- 
ported and do not allow it to hang by the brake hose. 

If the caliper will be rebuilt, or if other damage is 
detected during this procedure, the pads can be re- 
moved when the caliper is at the workbench. Refer 
to Front Brake Caliper in this chapter for complete 
removal, repair and installation. Refer to Figure 1. 

1. Remove the caliper mounting bolts (Figure 2). 
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2. Remove the lock pin (Figure 3) from the pad 
pin. 
3. Press up on the pads to relieve the pressure on 
the pad pin, then remove the pin (Figure 4). 
4. Pivot and remove the outer pad. 
5. Press up on the the inner pad to release and re- 
move it from the caliper (Figure 5). 
6. Remove the pad spring (Figure 6). 

CA UTION 
In the following step, monitor the 
level of fluid in the master cylinder 
reservoir: Brakefluid will backflow to 
the reservoir when the caliper piston 
is pressed into the bore. Do not allow 
brake fluid to spill from the reservoi~ 
or damage can occur to painted and 
plastic surfaces. Immediately wash 
any spills with water: 

7. Grasp the caliper and press the caliper piston 
down into the bore, creating room for the new pads. 

NOTE 
Do not operate the brake lever with 
the pads removed. The caliper piston 
can come out of the bore. 

8. Clean the interior of the caliper and inspect for 
the following: 

a. Leakage or damage around the piston, 
bleeder valve and hose connection. 

b. Leakage at the fork seals. Fork oil contami- 
nates brake pads. 

c. Damaged or missing boots. 
d. Excessive drag of the caliper holder when it is 

moved in and out of the caliper. If there is cor- 
rosion or water around the slide pin boots, 
clean and lubricate the parts with silicone 
brake grease. 
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9. Inspect the pad pin, lock pin and pad spring (Fig- 
ure 7). The pin and spring must be in good condi- 
tion to allow the inner pad to slightly move when 
installed. Check that all small tabs on the spring are 
not corroded or missing. 
10. Inspect the pads for contamination, scoring and 
wear. 

a. Replace the pads when they are worn to 
within 1 mm (0.040 in.) of the backing plate, 
or have been contaminated with oil or other 
chemicals. 

b. If the pads are worn unevenly, the caliper is 
probably not sliding correctly on the slide 
pins. The caliper must be fiee tofloat on the 
pins. Buildup or corrosion on the pins can 
hold the caliper in one position, causing brake 
drag and excessive pad wear. 

1 1 .  Install the pad spring with the narrow arms fac- 
ing out. Seat the spring into the caliper. 
12. Install the inner pad, seating it into the pad 
spring and caliper, then pivot the outer pad into the 
caliper (Figure 8). Seat the pad between the small 
tabs at the top and bottom of the pad spring. 
13. Press up on the pads so the pad pin can be 
aligned and installed. 
14. Insert the lock pin into the pad pin (Figure 9). 
15. Position the caliper over the brake disc and 
guide the disc between the pads. 
16. Install and torque the caliper mounting bolts to 
25 N-m (1 8 ft.-lb.). 
17. Operate the brake lever several times to seat the 
pads. 
18. Check the brake fluid reservoir and replenish or 
remove fluid, as necessary. 
19. With the front wheel raised, check that the 
wheel spins freely and the brake operates properly. 

FRONT BRAKE CALIPER 

Removal and Installation 

Use the following procedure to remove the cali- 
per from the motorcycle. Refer to Figure 1. 
1A. If the caliper will be disassembled, drain the 
system as described in this chapter. After draining, 
loosen the brake hose banjo bolt (A, Figure 10) 
while the caliper is stable on the fork. Leave the bolt 
finger-tight. It will be removed in a later step. 
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1B. Remove the caliper mounting bolts (B, Figure 
lo), then remove the caliper from the fork. Avoid 
kinking the brake hose. 
2A. If the caliper is left attached to the brake hose, 
but not disassembled and serviced: 

a. Attach a wire to the caliper and hang the cali- 
per on the motorcycle. Do not let the caliper 
hang by the brake hose. 

b. Insert a small wooden block between the 
brake pads. This prevents the caliper piston 
from extending out of the caliper if the brake 
lever is inadvertently applied. 

2B. If the caliper will be disassembled, do the fol- 
lowing: 

a. Remove the banjo bolt and seal washers from 
the brake hose. Have a shop cloth ready to ab- 
sorb excess brake fluid that drips from the 
hose. 

b. Wrap the hose end to prevent brake fluid from 
damaging other surfaces. 

c. Drain excess brake fluid from the caliper. 

3. Repair the caliper as described in this section. 

4. Reverse this procedure to install the caliper. 
Note the following: 

a. Position the caliper over the brake disc and 
guide the disc between the pads. 

b. Install new seal washers on the banjo bolt 
(Figure 11). 

c. Install and tighten the caliper mounting bolts 
and banjo bolt to 25 N*m (18 ft.-lb.). 

NOTE 
Ifthe caliper was rebuilt, or the brake 
hose disconnected from the calipec 
Jill and bleed the brake system as de- 
scribed in this chapter: 

5. Operate the brake lever several times to seat the 
pads. 
6. Check the brake fluid reservoir and replenish or 
remove fluid, as necessary. 
7. With the front wheel raised, check that the wheel 
spins freely and the brake operates properly. 

Repair 

Use the following procedure to disassemble, in- 
spect and assemble the brake caliper, using new 
seals. Refer to Figure 1. 
1 .  Remove the caliper as described in this section. 
2. Remove the lock pin and pad pin (Figure 12). 
Press down on the pads to relieve the pressure on 
the pad pin when removing it. 
3. Pivot and remove the outer pad, then remove the 
inner pad and pad spring (Figure 13). 
4. Remove the caliper holder and boots (Figure 
14). 
5. Remove the piston from the caliper bore using 
compressed air. To perform this technique, an air 
nozzle is tightly held in the brake hose fitting and air 
pressure ejects the piston. Do not pry the piston out 
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of the caliper. Read the following procedure en- 
tirely before removal. 

a. Place the caliper on a padded work surface. 
b. Close the bleeder valve on the caliper so air 

cannot escape. 
c. Place a strip of wood, or similar pad, in the 

caliper. The pad cushions the piston when it 
comes out of the caliper. 

WARNING 
Wear eyeprotection when using com- 
pressed air to remove thepiston. Keep 
fingers away from the piston dis- 
charge area. Inju y can occur ifan at- 
tempt is made to stop the piston with 
thefingers. 

d. Lay the caliper so the piston discharges 
downward. 

e. Insert an air nozzle into the brake hose fitting. 
If the nozzle does not have a rubber tip, wrap 
the nozzle with tape. This allows the nozzle to 
seal tightly and prevent thread damage. 

f. Place a shop cloth over the entire caliper to 
catch any spray that may discharge from the 
caliper. 

g. Apply pressure and listen for the piston topop 
from the caliper (Figure 15). 

6. Remove the piston boot and seal from the cylin- 
der bore (Figure 16). 
7. Remove the bleeder valve and cap from the cali- 
per. 
8. Inspect the caliper assembly. 

a. Clean all parts that will be reused with fresh 
brake fluid or isopropyl (rubbing) alcohol. 
Use a wood or plastic-tipped tool to clean the 
caliper seal and boot grooves. Use clean 
brake fluid to clean the piston, bore and seal 
grooves. 

b. Inspect the cylinder bore and piston (Figure 
17) for wear, pitting or corrosion. Service 
limits are not specified by Kawasaki. 

c. Inspect the caliper holder and slide pins (Fig- 
ure 18) for wear, pitting or corrosion. 

d. Inspect the boots for deterioration. 
e. Inspect the pad pin, lock pin and pad spring 

(Figure 19). The pin and spring must be in 
good condition to allow the inner pad to 
slightly move when installed. Replace the 
parts if worn, corroded or damaged. 
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f. Inspect all threaded parts (Figure 20). Check 
the threads and seats for corrosion and dam- 
age. 

g. Inspect the pads for contamination, scoring 
and wear. Replace the pads when they are 
worn to within 1 mm (0.040 in.) of the back- 
ing plate, or are contaminated with oil or 
other chemicals. If the pads are worn un- 
evenly, the caliper is probably not sliding cor- 
rectly on the slide pins. The caliper must be 
free tojloat on the pins. Buildup or corrosion 
on the t ins can hold the caliper in one posi- 
tion, causing brake drag and excessive pad 
wear. 

NOTE 
Use new brake fluid (rated DOT 4) to 
lubricate the parts in the following 
steps. 

9. Install the new piston seal (A, Figure 21) and 
boot (B) as follows: 

a. Soak the seal and boot in brake fluid for 15 
minutes. 
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b. Coat the caliper bore and piston with brake 
fluid. 

c. Seat the seal, then the boot (Figure 22) in the 
caliper grooves. The piston seal goes in the 
back groove. 

d. Install the piston with the insulator facing out 
(Figure 23). Twist the piston past the seal and 
boot, then press the piston to the bottom of the 
bore. 

10. Apply silicone brake grease to the interior of 
the boots, then install the boots onto the caliper. If 
necessary, apply a light coat of grease on the exte- 
rior of the large boot to help pass it through the cali- 
per. 

11. Lubricate the slide pins on the caliper holder, 
then insert them into the boots. Press the holder 
against the boots and carefully lift the boots onto the 
holder seats (Figure 24). 

12. Install the pad spring with the narrow arms fac- 
ing out (Figure 25). Seat the spring into the caliper. 

13. Install the inner pad, seating it into the pad 
spring and caliper (Figure 26). 

14. Install and pivot the outer pad into the caliper. 
Seat the pad between the small tabs at the top and 
bottom of the pad spring. 

15. Press down on the pads so the pad pin can be 
aligned and installed (Figure 27). 

16. Insert the lock pin into the pad pin (Figure 28), 
then lock it into position. 

17. Install the bleeder valve and cap. 

Y 18. Install the caliper as described in this section. 
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FRONT MASTER CYLINDER 

1. Pivot bolt 
2. Lever 
3. Nut 
4. Spring 
5. Primary seal 
6. Secondary seal 
7. Piston 
8. Snap ring 
9. Boot 

10. Bolt 
11. Holder 
12. Screw 
13. Brake switch 
14. Reservoirlcylinder 
15. Diaphragm 
16. Cap 



FRONT MASTER CYLINDER 

Removal and Installation 

Use the following procedure to remove the front 
master cylinderlbrake fluid reservoir from the mo- 
torcycle. Refer to Repair in this section to make in- 
ternal repairs to the master cylinder. Refer to Figure 
29. 

I. Cover and protect the fuel tank and area sur- 
rounding the master cylinder. 

CA UTION 
Do not allow brake fluid to splash 
from the reservoir or hose. Brakefluid 
can damage painted and plastic sur- 
faces. Immediately clean up any 
spills, flooding the area with water: 

2. Drain the brake system as described in this chap- 
ter. 
3. Remove the brake hose banjo bolt from the mas- 
ter cylinder as follows: 

a. Pull back the rubber boot. 
b. Remove the banjo bolt and seal washers from 

the brake hose (Figure 30). Have a shop cloth 
ready to absorb excess brake fluid that drips 
from the hose. 

c. Wrap the hose end to prevent brake fluid from 
damaging other surfaces. 

4. Remove the brake switch wires (A, Figure 31). 
5.  Remove the bolts (B, Figure 31) securing the 
master cylinder to the handlebar, then remove the 
master cylinder, holder and hand guard. 
6. Repair the master cylinder as described in this 
chapter. 
7. Reverse this procedure to install the master cyl- 
inder. Note the following: 

a. The mounting bracket must be installed so 
UP and the arrow (C, Figure 31) are facing 
up. Tighten the upper bolt first, then the bot- 
tom bolt. Tighten the bolts to 9 N-m (80 
in.-lb.). 

b. Apply dielectric grease to the brake switch 
connectors. 

c. Position the brake hose fitting so it is above 
the support (Figure 32). 

d. Install new seal washers on the banjo bolt. 
Tighten the bolt to 25 N-m (18 ft.-lb.). 

8. Fill the brake fluid reservoir and bleed the brake 
system as described in this chapter. 

NOTE 
Brake lever adjustment is not re- 
quired. Ifproperly bled, the brake le- 
ver automatically adjusts. 

Repair 

Use the following procedure to disassemble, in- 
spect and assemble the master cylinder using new 
parts. The piston, seals and spring are only available 
as a complete assembly. Refer to Figure 29. 
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1. Remove the master cylinder as described in this 
section. 
2. Remove the nut and bolt securing the hand guard 
(Figure 33). Carefully flex the guard to remove it 
from the master cylinder. 
3. Remove the brake switch (Figure 34). 
4. Remove the pivot bolt and lever (Figure 35). 
5. Remove the cap and diaphragm from the reser- 
voir. Drain and wipe excess fluid from the reservoir. 
6. Remove the boot from the piston (Figure 36). 
The boot is a friction fit. To avoid damaging the 
boot on removal, apply penetrating lubricant 
around the perimeter of the boot. Carefully pull the 
bottom edge back so the lubricant can loosen the 
boot. 
7. Remove the snap ring from the master cylinder 
(Figure 37) as follows: 

F 
a. Lock the cylinder in a vise with soft jaws. A 

shop cloth placed between the jaws will help 
absorb any drips. Do not overtighten the vise 
or cylinder damage could occur. pb. ~ i z "  

b. Press down on the piston to relieve pressure 
on the snap ring (Figure 38), then remove the 
snap ring. 
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c. Slowly relieve the pressure on the piston. 
8. Remove the piston assembly from the bore (Fig- 
ure 39). 
9. Inspect the master cylinder assembly. 

a. Clean all parts that will be reused with fresh 
brake fluid or isopropyl (rubbing) alcohol. 

b. Inspect the cylinder bore for wear, pitting or 
corrosion (Figure 40). 

c. Inspect and clean the threads and orifices in 
the reservoir (Figure 41). Clean with com- 
pressed air. 

d. Inspect the brake lever bore and pivot bolt for 
wear (Figure 42). 

e. Inspect the diaphragm and reservoir cap for 
damage (Figure 43). 

f. Inspect the boot, snap ring and mounting 
hardware (Figure 44) for corrosion and dam- 
age. 

g. Inspect the brake switch. Clean the switch 
with electrical contact cleaner by spraying 
into the holes in the case (Figure 45). Operate 
the switch while flushing the contacts. If the 
switch condition is not known, attach an ohm- 
meter to the terminals on the switch. Theme- 
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ter should indicate continuity with the switch 
out, and no continuity when the switch is 
pressed. 

10. Assemble the piston, seals and spring as fol- 
lows. Figure 46 shows the piston seals, before and 
after assembly. 

a. Soak the primary seal (A, Figure 46) and sec- 
ondary seal (B) in fresh brake fluid (rated 
DOT 4) for 15 minutes. This softens and lu- 
bricates the seals. 

b. Apply brake fluid to the piston so the seals 
can slide over the ends. 

c. Identify the wide (open) side of the primary 
seal. When installed, the wide side of the seal 
must face in the direction of the arrow (Fig- 
ure 46). Install the primary seal onto the pis- 
ton. 

d. Identify the wide (open) side of the secondary 
seal. When installed, the wide side of the seal 
must face in the direction of the arrow (Fig- 
ure 46). Install the secondary seal on the pis- 
ton. 

e. Install and seat the small end of the spring 
onto the piston. 

11. Install the piston and snap ring into the master 
cylinder (Figure 47) as follows: 

a. Lock the cylinder in a vise with soft jaws. Do 
not overtighten the vise or cylinder damage 
could occur. 

b. Lubricate the cylinder bore and piston assem- 
bly with brake fluid. 

c. Rest the piston assembly in the cylinder. 
d. Place the snap ring over the end of the piston, 

resting it on the edge of the bore. The flat side 
of the snap ring must face out. 

e. Place a screwdriver over the end of the piston 
and compress the snap ring with snap ring pli- 
ers. 

NOTE 
In the following step, after the piston 
seals have entered the cylindeq the 
piston should be held in place until 
the snap ring is installed. Anytime the 
seals come out of the cylinder there is 
a chance of damaging the seal lips 
during the reinsertion process. This 
should be avoided. 

f. Press the piston into the cylinder while guid- 
ing the snap ring into position. If the snap ring 
does not easily seat, release the snap ring and 

use the tip of the pliers to press it into the 
groove. Keep the screwdriver in position until 
the snap ring seats. 

12. Remove the cylinder from the vise. 
13. Apply silicone brake grease to the end of the 
piston and inside the boot. Seat the boot into the cyl- 
inder. 
14. Screw the brake switch to the master cylinder. 
Seat the contact points on the switch with the points 
on the cylinder (Figure 48). 
15. Install the lever and pivot bolt (Figure 35). Lu- 
bricate the pivot point with waterproof grease. 
16. Loosely screw the diaphragm and cap onto the 
reservoir. 
17. Install the hand guard, carefully flexing it onto 
the pivot bolt. Install the nut and bolt (Figure 33) to 
secure the guard. 
18. Install the master cylinder as described in this 
section. 

REAR BRAKE PADS 

Brake pad life depends on the riding habits of the 
rider and the material of the brake pads. Replace the 
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pads when they are worn to within 1 mm (0.040 in.) 
of the backing plate, or have been contaminated 
with oil or other chemicals. 

Replacement 

The brake pads can only be replaced by removing 
the caliper from the swing arm. The brake hose does 
not have to be removed from the caliper. The caliper 
can be hand held during the following procedure, 
however, a small work surface placed next to the 
wheel makes handling easier. Keep the caliper sup- 
ported and do not allow it to hang by the brake hose. 

If the caliper will be rebuilt, or if other damage is 
detected during this procedure, the pads can be re- 
moved when the caliper is at the workbench. Refer 
to Rear Brake Caliper in this chapter for complete 
removal, repair and installation. Refer to Figure 49 
as needed. 

1. Remove the caliper mounting bolts and hose 
guide (Figure 50). Avoid kinking the brake hose. 

CA UTION 
In the following step, monitor the 
level offluid in the master cylinder 
reservoir: Brakefluid will backflow to 
the reservoir when the caliper piston 
is pressed into the bore. Do not allow 
brake fluid to spill from the reservoir; 
or damage can occur to painted and 
plastic surfaces. Immediately wash 
any spills with water: 

2. Grasp the caliper and press the inner pad and cal- 
iper holder (Figure 51) against the caliper. This 
presses the piston into the bore, and compresses the 
holder so the pads can be removed. Keep the caliper 
holder compressed until the outer pad is removed. 
3. Tilt the outer pad toward the caliper, then disen- 
gage the pad from the slide pins and pad spring 
(Figure 52). 
4. Press down on the inner pad and disengage it 
from the caliper holder and pad spring. 

NOTE 
Do not operate the brake lever with 
the pads removed. The caliper piston 
can come out of the bore. 

5. Clean the interior of the caliper and inspect for 
the following: 

a. Leakage or damage around the piston, 
bleeder valve and hose connection. 

b. Damaged or missing boots. 
c. Excessive drag of the caliper holder when it is 

moved in and out of the caliper. If there is cor- 
rosion or water around the slide pin boots, 
clean and lubricate the parts with silicone 
brake grease. 

d. Corroded or damaged pad spring. Check that 
all small tabs on the spring are not corroded or 
missing. The spring must be slightly arched 
and flexible. 

6. Inspect the pads for contamination, scoring and 
wear. 

a. Replace the pads when they are worn to 
within 1 mm (0.040 in.) of the backing plate, 
or have been contaminated with oil or other 
chemicals. 

b. If the pads are worn unevenly, the caliper is 
probably not sliding correctly on the slide 
pins. The caliper must be free tofloat on the 
pins. Buildup or corrosion on the pins can 
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REAR BRAKE CALIPER 

1. Cap 
2. Bleeder valve 
3. Caliper 
4. Boot 
5. Slide pin 
6. Caliper holder 
7. Pad spring 
8. Inner brake pad 
9. Outer brake pad 

10. Piston boot 
11. Piston 
12. Piston seal 

hold the caliper in one position, causing brake 
drag and excessive pad wear. 

7. Compress and hold the caliper holder against the 
caliper (Figure 53) so the pads can be installed. 
8. Install the inner pad, seating it into the pad 
spring and the notches in the caliper holder (Figure 
54). Press the pad against the piston. 
9. Tilt the outer pad and engage it with the slide 
pins and pad spring (Figure 55). 
10. Position the caliper over the brake disc and 
guide the disc between the pads. 

11. Install and tighten the caliper mounting bolts to 
25 N*m (18 ft.-lb.). 

12. Install the hose guide. 

13. Operate the brake pedal several times to seat 
the pads. 

14. Check the brake fluid reservoir and replenish or 
remove fluid, as necessary. 

15. With the rear wheel raised, check that the wheel 
spins freely and the brake operates properly. 



REAR BRAKE CALIPER 

Removal and Installation 

Use the following procedure to remove the cali- 
per from the motorcycle. Refer to Figure 49. 
1A. If the caliper will be disassembled, drain the 
system as described in this chapter. After draining, 
loosen the brake hose banjo bolt (A, Figure 56) 
while the caliper is stable on the swing arm. Leave 
the bolt finger-tight. It will be removed in a later 
step. 



1B. Remove the caliper mounting bolts (B. Figure 
56), then remove the caliper from t arm. 
Avoid kinking the brake hose. 
2A. If the caliper will be left attachea 10 tne make 
hose, but not disassembled and serviced: 

a. Attach a wire to the caliper and hang the cali- 
per on the motorcycle. Do not let the caliper 
hang by the brake ho 

b. Insert a small woo( 1 the 
brake pads. This pre iston 
from extending out 01 LIIG CALI~GI, 11 mddver- 
tently operating the brake pedal. 

2B. If the caliper will be disassembled, do the fol- 
lowing: 

:move the banjo bolt and seal washers from 
e brake hose. Have a shop cloth ready to ab- 
lrb excess brake fluid that drips from the 

hose. 
b. Wrap the hose end to prevent brake fluid from 

damaging other surfaces. 
c. Drain excess brake fluid from the caliper. 

3. Repair the caliper as described in this section. 
4. Reverse this procedure to install the caliper. 
Note the following: 

a. Position the caliper over the brake disc and 
guide the disc between the pads. 

b. Install new seal washers on the banjo bolt (A, 
Figure 57). 

c. Position the brake hose fitting so it is behind 
the support (B,Figure 57). 

d. Install and tighten the caliper mounting bolts 
and banjo bolt to 25 N-m (18 ft.-lb.). 

\ ,  

he swing 

: betweer 
caliper p 
--- :,?:--- 

NOTE 
Ifthe caliper was rebuilt, or the brake 
hose disconnected from the caliper; 
Jill and bleed the brake system as de- 
scribed in this chapter: 
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5. Operate the brake pedal several times to seat the 
pads. 
6. Check the brake fluid reservoir and replenish or 
remove fluid, as necessary. 
7. With the rear wheel raised, check that the wheel 
spins freely and the brake operates properly. 

Repair 

Use the following procedure to disassemble, in- 
spect and assemble the brake caliper, using new 
seals. Refer to Figure 49. 
1. Remove the caliper as described in this section. 

2. Grasp the caliper and press the inner pad and cal- 
iper holder (Figure 58) against the caliper. This 
presses the piston into the bore, and compresses the 
holder so the pads can be removed. Keep the caliper 
holder compressed until the outer pad is removed. 
3. Tilt the outer pad toward the caliper, then disen- 
gage the pad from the slide pins and pad spring 
(Figure 59). 
4. Press down on the inner pad and disengage it 
from the caliper holder and pad spring (Figure 60). 



5. Remove the caliper holder, pad spring and boots 
(Figure 61). 
6. Remove the piston from the caliper bore using 
compressed air. To perform this technique, an air 
nozzle is tightly held in the brake hose fitting and air 
pressure ejects the piston. Do not pry the piston out 
of the caliper. Read the following procedure en- 
tirely before removal. 

a. Place the caliper on a padded work surface. 
b. Close the bleeder valve on the caliper so air 

cannot escape. 
c. Place a strip of wood, or similar pad, in the 

caliper. The pad will cushion the piston when 
it comes out of the caliper. 

WARNING 
Wear eye protection when using com- 
pressed air to remove the piston. Keep 
fingers away from the piston dis- 
charge area. Injury can occur fan  at- 
tempt is made to stop the piston with 
the fingers. 

d. Lay the caliper so the piston discharges 
downward. 

e. Insert an air nozzle into the brake hose fitting. 
If the nozzle does not have a rubber tip, wrap 
the nozzle with tape. This allows the nozzle to 
seal tightly and prevent thread damage. 

f. Place a shop cloth over the entire caliper to 
catch any spray that may discharge from the 
caliper. 

g. Apply pressure and listen for the piston topop 
from the caliper (Figure 62). 

7. Remove the piston boot and seal from the cylin- 
der bore (Figure 63). 
8. Remove the bleeder valve and cap from the cali- 
per. 
9. Inspect the caliper assembly. 

a. Clean all parts that will be reused with fresh 
brake fluid or isopropyl (rubbing) alcohol. 
Use a wood or plastic-tipped tool to clean the 
caliper seal and boot grooves. Use clean 
brake fluid to clean the piston, bore and seal 
grooves. 

b. Inspect the cylinder bore and piston (Figure 
64) for wear, pitting or corrosion. 

c. Inspect the caliper holder and boots. Check 
the slide pins (Figure 65) for wear, pitting or 
corrosion. Inspect the boots for deterioration. 
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d. Inspect the pad spring (Figure 66). Check 
that all small tabs on the spring are not cor- 
roded or missing. The spring must be slightly 
arched and flexible. 

e. Inspect all threaded parts (Figure 67). Check 
the threads and seats for corrosion and dam- 
age. 

f. Inspect the pads for contamination, scoring 
and wear. Replace the pads when they are 
worn to within 1 mrn (0.040 in.) of the back- 
ing plate, or are contaminated with oil or 
other chemicals. If the pads are worn un- 
evenly, the caliper is probably not sliding cor- 
rectly on the slide pins. The caliper must be 
free toJloat on the pins. Buildup or corrosion 
on the pins can hold the caliper in one posi- 
tion, causing brake drag and excessive pad 
wear. 

NOTE 
Use new brake Jluid (rated DOT 4) to 
lubricate the parts in the following 
steps. 

10. Install the new piston seal, boot and piston as 
follows: 

a. Soak the seal and boot in brake fluid for 15 
minutes. 

b. Coat the caliper bore and piston with brake 
fluid. 

c. Seat the seal (Figure 68) in the caliper 
groove. The piston seal goes in the back 
groove. 

d. Install the boot onto the back end of the pis- 
ton. The small diameter of the boot (Figure 
69) will fit into the caliper groove. 

e. Carefully seat the boot into its groove, begin- 
ning at the bottom of the caliper (Figure 70). 
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Support the piston and use a small screw- 
driver to work the boot into the groove. When 
the boot is fully seated, twist the piston past 
the seal and press the piston to the bottom of 
the bore. Check that the boot seats into the 
piston (Figure 71). 

11. Apply silicone brake grease to the interior of 
the boots, then install the boots onto the caliper. If 
necessary, apply a light coat of grease on the exte- 
rior of the large boot, to help pass it through the cali- 
per. 
12. Install the pad spring with the narrow end fac- 
ing out (Figure 72). 
13. Lubricate the slide pins on the caliper holder, 
then insert them into the boots. Press the holder 
against the boots and carefully lift the boots onto the 
holder seats (Figure 73). 
14. Compress and hold the caliper holder against 
the caliper so the pads can be installed. 
15. Install the inner pad, seating it into the pad 
spring and the notches in the caliper holder. Press 
the pad against the piston. 
16. Tilt the outer pad and engage it with the slide 
pins and pad spring (Figure 74). 



1. Cap 
2. Diaphragm plate 
3. Diaphragm 
4. Reservoir 
5. Clamp 
6. Hose 
7. Snap ring 
8. Hose fitting 
9. O-ring 

10. Master cylinder 
11. Spring 
12. Primary seal 
13. Piston 
14. Secondary seal 
15. Boot 
16. Pushrod 
17. Clevis 
18. Cotter pin 
19. Clevis pin 
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17. Install the bleeder valve and cap. 
18. Install the caliper as described in this section. 

REAR MASTER CYLINDER 

Removal and Installation 

Use the following procedure to remove the rear 
master cylinder and brake fluid reservoir from the 
motorcycle. Refer to Repair in this section to make 
internal repairs to the master cylinder. Refer to Fig- 
ure 75. 
1. Drain the brake system as described in this chap- 
ter. 
2. Remove the cotter pin and clevis pin (Figure 76) 
that secure the master cylinder clevis to the brake 
pedal. 
3. Remove the reservoir cover (Figure 77). 
4. Remove the back plate and reservoir bolt (Fig- 
ure 78). 
5.  Remove the banjo bolt and seal washers from the 
brake hose (A, Figure 79). Have a shop cloth ready 
to absorb excess brake fluid that drips from the 
hose. Wrap the hose end to prevent brake fluid from 
damaging other surfaces. 
6. Remove the master cylinder mounting bolts (B, 
Figure 79). 
7. Repair the master cylinder as described in this 
section. 
8. Reverse this procedure to install the master cyl- 
inder and reservoir. Note the following: 

a. Tighten the master cylinder mounting bolts to 
23 N*m (17 ft.-lb.). 

b. Install new seal washers on the banjo bolt. 
Tighten the bolt to 25 N*m (18 ft.-lb.). 

c. Install a new cotter pin on the clevis pin. 
9. Fill the brake fluid reservoir and bleed the brake 
system as described in this chapter. 

Repair 

Use the following procedure to disassemble, in- 
spect and assemble the master cylinder, using new 
parts. The piston, seals and spring are only available 
as a complete assembly. Refer to Figure 75. 
1. Remove the master cylinder and reservoir as de- 
scribed in this section. 
2. Remove the snap ring that retains the hose and 
fitting against the master cylinder (Figure 80). Re- 
move the hose assembly and internal O-ring. 
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3. Remove the clevis and locknuts (Figure 81). 
4. Remove the boot from the pushrod (Figure 82). 
The boot is a friction fit. To avoid damaging the 
boot on removal, apply penetrating lubricant 
around the perimeter of the boot. Carefully pull the 
bottom edge back so the lubricant can loosen the 
boot. 

5. Remove the snap ring from the master cylinder 
as follows: 

a. Lock the cylinder in a vise with soft jaws. 

b. Thread a locknut onto the end of the pushrod 
(Figure 83). The locknut creates a larger and . - 
more comfortable area when depressing the 
pushrod. 

c. Press down on the pushrod to relieve pressure 
on the snap ring, then remove the snap ring 
with snap ring pliers. 

d. Slowly relieve the pressure on the piston. 

6. Remove the piston and pushrod assembly from 
the bore (Figure 84). 
7. Inspect the master cylinder assembly. 

a. Clean all parts that will be reused with fresh 
brake fluid or isopropyl (rubbing) alcohol. 
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b. Inspect the cylinder bore for wear, pitting or 
corrosion (Figure 85). 

c. Inspect and clean the threads and orifices in 
the master cylinder (Figure 86). Clean with 
compressed air. 

d. Inspect the boot, snap ring and pushrod (Fig- 
ure 87). Check the parts for corrosion and 
damage. 

e. Inspect the clevis and pin (Figure 88) for 
wear at their contact points. 

f. Inspect the diaphragm, diaphragm plate and 
reservoir cap for damage (Figure 89). 

g. Inspect the reservoir hose and fittings for 
damage. 

8. Assemble the piston, seals and spring as follows. 
a. Soak the primary seal (A, Figure 90) and sec- 

ondary cup (B) in fresh brake fluid (rated 
DOT 4) for 15 minutes. This softens and lu- 
bricates the seals. 

b. Apply brake fluid to the piston so the cups can 
slide over the ends. 

c. Identify the wide (open) side of the primary 
seal. When installed, the wide side of the seal 
must face in the direction of the arrow (Fig- 
ure 91). Install the primary seal onto the pis- 
ton. 

d. Identify the wide (open) side of the secondary 
seal. When installed, the wide side of the seal 
must face in the direction of the arrow (Fig- 
ure 91). Install the secondary seal on the pis- 
ton. 

e. Install and seat the small end of the spring 
onto the piston. 

9. Install the piston, pushrod and snap ring into the 
master cylinder as follows: 

a. Lubricate the cylinder bore and piston assem- 
bly with brake fluid. 



b. Apply a small amount of silicone brake 
grease to the contact area of the pushrod. 

c. Insert and seat the piston into the cylinder 
(Figure 92). 

d. Lock the cylinder in a vise with soft jaws. Do 
not overtighten the vise or cylinder damage 
could occur. 

e. Thread a nut onto the end of the pushrod, then 
rest the pushrod in the cylinder (Figure 83). 
The nut will provide a more comfortable sur- 
face when the pushrod is depressed. 

f. Place the snap ring over the end of the 
pushrod, resting it on the edge of the bore. 
The flat side of the snap ring must face out. 

g. Compress the snap ring with snap ring pliers. 
h. Press the pushrod into the cylinder while 

guiding the snap ring into position. If the snap 
ring does not easily seat, release the snap ring 
and use the tip of the pliers to press it into the 
groove. Keep the pushrod compressed until 
the snap ring seats. 

10. Remove the cylinder from the vise, then re- 
move the nut from the pushrod. 
11.  Apply silicone brake grease to the inside the 
boot. Seat the boot into the cylinder. 
12. Install the clevis and locknuts. For proper brake 
pedal height, adjust and lock the clevis so the 
pushrod threads protrude 3-3.5 rnrn (0.12-0.14 in.) 
below the nut (Figure 93). 
13. Install a new, lubricated O-ring into the master 
cylinder, then lock the hose and fitting into place 
(Figure 94). Install the snap ring so the flat side 
faces out. 
14. Loosely install the diaphragm, diaphragm plate 
and cap onto the reservoir. 
15. Install the master cylinder and reservoir as de- 
scribed in this section. 

REAR BRAKE PEDAL 

Removal and Installation 

Use the following procedure to remove and in- 
stall the rear brake pedal. Refer to Figure 95. 
1. Remove the brake light switch spring from the 
pedal. 
2. Remove the cotter pin and clevis pin (A, Figure 
96) that secure the master cylinder clevis to the 
brake pedal. 
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3. Completely remove the bolt securing the pedal 
to the shaft (B, Figure 96). 
4. Before removing the pedal, note how the spring 
contacts the post on the brake stay and pedal. 
5. Hold the pedal shaft in place, then pull the pedal 
from the shaft. 
6. Remove the pedal shaft and spring. 

7. Clean and inspect the parts. 
a. Inspect the pedal shaft and bore bushing for 

scoring, damage or the entry of water and dirt. 
If the bushing is worn, replace it. 
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b. Inspect the clevis pin and pedal bore. The pin 
must be a firm fit in the clevis and pedal. 

c. Inspect the spring and shaft bolt for corrosion 
and damage. 

d. Check that the brake stay is tightly fastened. 
8. Install the pedal as follows: 

a. Apply waterproof grease to the bushing and 
pedal shaft. 

b. Install the spring, seating it against the brake 
stay. The straight end of the spring rests 
against the back of the brake stay post. 

c. Install the pedal shaft. Engage the hooked end 
of the spring with the narrow arm on the pedal 
shaft. 

d. Hold the shaft in place, then turn it forward to 
preload the spring. 

e. Install the pedal, guiding it into the clevis, and 
aligning the index marks on the pedal and 
shaft (C, Figure 96). 

f. Bolt the pedal to the shaft. 
g. For proper brake pedal height, check that the 

pushrod threads protrude 3-3.5 mm 
(0.12-0.14 in.) below the nut in the clevis 
(Figure 93). Adjust the clevis position if nec- 
essary. 

h. Install the clevis pin and a new cotter pin. 
i. Attach the brake light switch spring. 
j . Check pedal height and operation. If the pedal 

is not level with the footpeg, inspect for bent 
or damaged parts. 

k. Check brake light operation. If necessary, ad- 
just the switch (Chapter Three). 

BRAKE SYSTEM DRAINING 

To drain the brake fluid from the system, have a 
10 mm wrench, tip-resistant container and a length 
of clear tubing that fits snugly on the bleeder valve. 
Use the following procedure to drain either the front 
or rear brakes. 

CA UTION 
Brake fluid can damage painted and 
Jinished surfaces. Use water to imme- 
diately wash any surface that be- 
comes contaminated with brakejluid. 

1. Attach one end of the tubing to the bleeder valve 
and place the other end into the container (Figure 
97). 

2. Open the bleeder valve so fluid can pass into the 
tubing. 
3. Pump the brake leverlpedal to force the fluid 
from the system. 

4. When the system no longer drips fluid, close the 
bleeder valve. 

5. Dispose the brake fluid in an environmentally 
safe manner. 

BRAKE SYSTEM BLEEDING 

Whenever the brake fluid is replaced, or if the 
brake lever or pedal feels spongy, bleed the brakes 
to purge all air from the system. Before bleeding the 
brakes, determine where the air is entering the sys- 
tem. Check all brake components for leakage, and 
fittings and hoses for deterioration, damage or 
looseness. The brake system can be bled manually 
or by using a vacuum pump. Both methods are de- 
scribed in this section. 

CA UTION 
Before bleeding brakes, always se- 
cure the bike so it is stable and locked 
in place, particularly the fork. This 
minimizes the chance of spilledfluid 
from an open reservoir: 

Brake Fluid Reservoirs 

Regardless of the bleeding method used, the res- 
ervoir cap of the master cylinder being bled must be 
removed so the reservoir can be filled with brake 
fluid. The reservoirs must not be over or under 
filled. Note the following when working with each 
reservoir. 

1. Front brake reservoir. 
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d. Install the backing plate and reservoir guard. 

Manual Bleeding 

a. After removing the cap, remove the dia- 
phragm from the reservoir before filling with 
fluid. 

b. Keep the reservoir filled between the top of 
the sight glass and the lower mark on the res- 
ervoir (Figure 98) during the bleeding proce- 
dure. 

c. After bleeding, replenish the reservoir to the 
upper mark, then install the diaphragm and 
cap. 

2. Rear brake reservoir. 
a. Remove the reservoir guard and backing 

plate. Remove the cap, diaphragm plate and 
diaphragm. 

b. Keep the reservoir filled between the upper 
and lower marks on the reservoir during the 
bleeding procedure (Figure 99). 

c. After bleeding, replenish the reservoir to the 
upper mark, then install the diaphragm, dia- 
phragm plate and cap. 

To manually bleed the brake system, have a 10 
mm wrench, tip-resistant container and a length of 
clear tubing that fits snugly on the brake bleeder. 
Bleeding the system is much easier if two people 
are available to perform the procedure. One person 
can open and close the bleeder valve while the other 
person operates the brake lever or pedal. Use the 
following procedure to bleed either the front or rear 
brake. 

CA UTION 
Brake fluid can damage painted and 
finished surfaces. Use water and im- 
mediately wash any surface that be- 
comes contaminated with brake fluid. 

1. Attach one end of the tubing to the bleeder valve 
and place the other end into the container (Figure 
97). 
2. Fill the reservoir to the upper level with DOT 4 
brake fluid. 

CA UTION 
Do not use brake fluid from an un- 
sealed container: It will have ab- 
sorbed moisture from the air and 
already be contaminated. Use DOT 4 
brakeJluid from a sealed container: 

3. Apply pressure (do not pump) to the brake lever 
or pedal, then open the bleeder valve. As the fluid is 
forced from the system, the leverlpedal travels its 
full length of operation. When the leverlpedal can 
move no farther, hold the lever/pedal in the down 
position and close the bleeder valve. Do not allow 
the lever or pedal to return to its up position before 
the bleeder valve is closed. Air will be drawn into 
the system. 

NOTE 
In the following step, release the le- 
ver/pedal slowly. This minimizes the 
chance offluid splashing out of the 
resewoic as excessfluid in the brake 
line is returned to the resewoiv: 

4. When the bleeder valve is closed, release the le- 
verlpedal so it returns to its up position. Check the 
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fluid level in the reservoir and replenish, if neces- 
sary. 

NOTE 
During the bleeding process, the res- 
ervoir must contain fluid during the 
entire procedure. Ifthe reservoir is al- 
lowed to become empty, air will be in 
the system and the bleeding process 
will have to be repeated. 

5. Repeat Step 3 and Step 4 until clear fluid (mini- 
mal air bubbles) is seen passing out of the bleeder 
valve. Unless the bleeder valve threads are wrapped 
with Teflon tape, or coated with silicone brake 
grease, a small amount of air will enter the system 
when the bleeder valve is opened. 

NOTE 
Ifsmall bubbles foam) remain in the 
system after several bleeding at- 
tempts, close the reservoir and allow 
the system to stand undisturbed for a 
few hours. The system will stabilize 
and the air can be purged as large 
bubbles. 

6. The bleeding procedure is completed when the 
feel of the leverlpedal is firm. 
7. Check the brake fluid reservoir and fill the reser- 
voir to the upper level, if necessary. 
8. Tighten the bleeder valve to 8 N-m (70 in.-lb.). 
Do n i t  overtighten. 
9. Dispose the waste brake fluid in an environmen- 
tally safe manner. 

Vacuum Bleeding 

To vacuum-bleed the brake system, have a 10 mm 
wrench and a vacuum pump, such as the Mityvac 
pump shown in Figure 100. Use the following pro- 
cedure to bleed either the front or rear brake. 

CA UTION 
Brake fluid can damage painted and 
finished surfaces. Use water and im- 
mediately wash any surface that be- 
comes contaminated with brakefluid. 

1. Check that the banjo bolts are tight at the master 
cylinder and caliper. 
2. Attach the brake bleeder to the bleeder valve 
(Figure 100). Suspend the tool with wire. This al- 

lows the tool to be released when the fluid reservoir 
needs to be refilled. 

3. Fill the reservoir to the upper level with DOT 4 
brake fluid. 

CA UTION 
Do not use brake fluid from an un- 
sealed container: It will have ab- 
sorbed moisture from the air and 
already be contaminated. Use DOT 4 
brake Jluid from a sealed container: 

NOTE 
During the bleeding process, the res- 
ervoir must contain Jluid during the 
entire procedure. Ifthe reservoir is al- 
lowed lo become empty, air will be in 
the system and the bleeding process 
will have to be repeated. 
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4. Pump the handle on the brake bleeder to create a 
vacuum. 
5. Open the bleeder valve and draw the air and fluid 
from the system. Close the valve before the fluid 
stops moving. If the vacuum pump is equipped with 
a gauge, close the bleeder before the gauge reads 0 
in. Hg. Replenish the fluid level in the reservoir. 
6. Repeat Step 4 and Step 5 until clear fluid (mini- 
mal air bubbles) is passing out of the bleeder. Un- 
less the bleeder valve threads are wrapped with 
Teflon tape, or coated with silicone brake grease, a 
small amount of air will enter the system when the 
bleeder valve is opened. The bleeding procedure is 
completed when the feel of the leverlpedal is firm. 
7. Check the brake fluid reservoir and fill the reser- 
voir to the upper level, if necessary, 
8. Tighten the bleeder valve to 8 N*m (70 in.-lb.). 
Do not overtighten. 
9. Dispose the waste brake fluid in an environmen- 
tally safe manner. 

BRAKE DISC 

The condition of the brake discs and pads are of- 
ten a reflection of one another. If disc scoring is evi- 
dent, inspect the pads and disc as soon as possible. 
Visually inspect the discs and pads with the wheels 
mounted on the motorcycle (Chapter Three). If 
damage is detected, perform the inspections de- 
scribed in this section. 

NOTE 
Do not true a deeply scored or warped 
disc. Removing disc material causes 

the disc to overheat rapidly and warp. 
Maintain the discs by keeping them 
clean and corrosion-free. Use a sol- 
vent, that is not oil-based, to wipegrit 
that accumulates on the discs and at 
the edge of the pads. 

Thickness and Runout Inspection 

1. Measure the thickness of each disc at several lo- 
cations around its perimeter (Figure 101). Refer to 
Table 1 for the service limit. Replace the disc if it is 
out of specification. 
2. Measure disc runout as follows: 

a. Mount a dial indicator on a stable surface and 
in contact with the disc (Figure 102). 

b. Zero the gauge. 
c. Turn the wheel and watch the amount of run- 

out measured on the gauge. 
d. Refer to Table 1 for the service limit. Replace 

the disc if it is out of specification. 

NOTE 
Ifthe disc runout is out of speczjka- 
tion, check the condition of the wheel 
bearings before replacing the disc. If 
the bearings are not in good condi- 
tion, the bearings should be replaced 
before disc runout is determined. 

Removal and Installation 

The discs are mounted to the hubs with bolts. Re- 
move and install either disc as follows: 
1. Remove the wheel fiom motorcycle (Chapter 
Eleven). 
2. Remove the bolts (Figure 103) that secure the 
disc to the hub. 
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., - s *- r,p nm," r - . 4 *?a*-* - 
3. Clean the bolts and mountlng holes. 
4. Reverse this procedure to install the discs. Notc @ the follow~ng: * 

a. Install the disc with the thickness marking 
and direction arrow (Figure 104) facing out. 

b. Apply nonpermanent threadlocklng com- dd 
pound to the bolt threads. 

c. Tighten the bolts in several passes and in a 
crossing pattern. 

d. ~ i~h ten- the  bolts to 23 N*m (17 ft.-lb.). 
e. Check the dlsc for mnout as described in t h ~ s  

section. 

Table 1 BRAKE SPECIFICATIONS 

New Service limit 
mm (in.) mm (in.) 

- - 

Disc thickness 
Front 
Rear 

Disc runout 
Pad lining thickness 

I Brake fluid type 

3.8-4.1 (0.1 5-0.16) 
4.8-5.1 (0.1 9-0.20) 
0-0.2 (0-0.008) 
4.5 (0.1 8) 
DOT 4 

Table 2 BRAKE SYSTEM TORQUE SPECIFICATIONS 

N-m in.-lb. ft.-lb. 
- - 

Brake bleeder valve 8 70 - 
Brake disc bolts 23 - 17 
Brake hose banjo bolts 25 - 18 
Brake lever pivot nut 6 52 - 
Caliper mounting bolts 25 - 18 
Master cylinder mounting bolts 
Front 9 80 - 
Rear 23 - 17 
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BODY 

This chapter provides removal and installation 
procedures for the side covers, seat, fuel tank, radia- 
tor covers, skid plate, front fender, fairing and 
subframe. When removing or installing the body- 
work, do not use excessive force. Although the 
bodywork is flexible, it will discolor when it is ex- 
cessively flexed or pinched. 

SIDE COVERS 

Removal and Installation 

1. Remove the screws at the front and rear of the 
cover (Figure 1). 

2. Pull the bottom of the cover out to remove the 
friction barb from the grommet. 

3. Remove the cover. 

4. To install the cover: 

a. Insert the rear edge of the cover first. The 
cover must fit under the rear fender. 

b. Align the fiiction barb with the grommet, 
then press the cover into place. 

c. Install and tighten the screws. 

SEAT 

Removal and Installation 

1. Remove the side covers as described in this 
chapter. 

2. Remove the bolt (Figure 2) from both sides of 
the seat. 

3. Grasp the front and rear of the seat, then pull it 
backwards to disengage it from the fuel tank (Fig- 
ure 3). 

4. Reverse this procedure to install the seat. Check 
that the seat is secure at the front. 
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FUEL TANK 

Removal and Installation 

1. Remove the seat as described in this chapter. 
2. Turn the fuel valve off. 
3. Remove the fuel hose (A, Figure 4) and vacuum 
hose (B) from the fuel valve assembly. 
4. Remove the bolts and hose(s) at the rear of the 
fuel tank (Figure 5). 
5. Remove the screw at the top of the radiator cover 
(Figure 6), then pull the friction barb from the 
grommet in the fuel tank. Do not excessively flex 
the cover. 
6. Remove the fuel tank, moving it toward the rear 
of the motorcycle. 
7. Reverse this procedure to install the fuel tank. 
Align the fuel tank with all bolt and screw holes be- 
fore tightening the fasteners. 

RADIATOR COVERS 

At the left side of the motorcycle, the cover 
shrouds the radiator. At the right side, the cover 
shrouds the coolant reserve tank. If desired, the cov- 
ers can be removed with the fuel tank. Only the fas- 
teners at the front of the covers need to be removed. 
If the covers remain attached to the fuel tank, sup- 
port the fuel tank after removal, so it does not rest on 
the flexible covers. 

Removal and Installation 

1. At the front of the cover, remove the boltlscrew 
at the top and bottom of the cover (Figure 7). 
2. Remove the screw at tke top of the radiator 
cover, then pull the friction barb from the grommet 
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in the fuel tank (Figure 6). Do not excessively flex 
the cover. 

3. Reverse this procedure to install the radiator 
covers. 

SKID PLATE 

The skid plate is attached to the frame by three 
bolts and collars (Figure 8). If using the motorcycle 
in rough terrain, inspect the skid plate often. Con- 
sider a metal aftermarket skid plate when operating 
the motorcycle in rough conditions. 

FRONT FENDER 

The front fender is attached to the fork by four 
bolts and washers (Figure 9). 

FAIRING 

The fairing is frame-mounted and houses the 
headlight and turn signals. Aftermarket windshields 
are available that provide more coverage than the 
stock windshield. A larger windshield is more sus- 
ceptible to damage if the motorcycle is taken 
off-road. 

Removal and Installation 

1. Cover the front fender or remove the fender. 

2. Remove the upper mounting bolt from the frame 
(Figure 10). If necessary, loosen the lower bolt so 
the fairing can be tilted forward. 

3. Tilt the fairing forward and remove the wire ties 
securing the wiring to the framework. 

4. Disconnect the turn signal wires and unplug the 
headlight. Keep the turn signal wires identified. 
Also, remove the wires from the frame tab. 

5. Remove the lower mounting bolt from the 
frame. Support the fairing while removing the bolt. 

6. Inspect the fairing and frame for damage. 

7. Reverse this procedure to install the fairing. 
Clean all electrical connections, then lightly apply 
dielectric grease to the connectors. 
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SUBFRAME 

Removal and Installation 

1. Remove the side covers and seat as described in 
this chapter. 
2. Remove the muffler from the exhaust pipe and 
frame (Chapter Four). 
3. Remove the right passenger footpeg (A, Figure 
11). 
4. Loosen the carburetor clamp (A, Figure 12). 
5. Remove the battery (Chapter Three). 
6. Disconnect all hoses and wires passing from the 
front to the rear of the motorcycle (Figure 13). 
Route the hoses and wires out of the subframe. 
7. Remove the lower subframe bolts (B, Figure 11). 

CA UTION 
Have an assistant aid in thefinal step, 
by holding the subframe andprevent- 
ing it from falling when the upper 
subframe bolts are removed. 

8. Remove the upper subframe bolts (B, Figure 
12). 

9. To install the subframe, reverse this procedure. 
Note the following: 

a. Inspect and replace subframe mounting bolts 
that are corroded or damaged. 

b. Have an assistant aid in installing the 
subframe. 

c. Finger-tighten all subframe mounting bolts, 
then tighten the bolts to 25 N*m (1 8 ft.-lb.). 
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