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QUICK REFERENCE DATA

MOTORCYCLE INFORMATION

MGDEL: YEAR:
VIN NUMBER:
EMGINE SERIAL NUMBER:
CARBURETOR SERIAL NUMBER OR 1.D. MARK:

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 oll
SAE 10W-40, 20W-40, 10W-50 or 20W-50

Engine oil capacity

Without filter change 2.2 liters (2.3 U.S. gt.)

With filter change 2.5 liters (2.6 U.S. gqt.)
Cooling system capacity 1.3 liters (1.4 U.S. gi.)
Coolant type Ethylene glycol containing anti-corrosion

inhibitors for aluminum engines

Coolant mixture 50/50 (antifreeze/distilled water)
Drive chain O-ring type chain Jubricant
Fork oil grade Kayaba G-10, or equivalent 10-weight fork oil
Fork oil capacity (each leg)

0il ehange 355 cc (12.0 U.S. oz.)

Fork rebuild (all parts dry) 416-424 cc (14.0-14.3 US. 0z.)
Fork tube oil level (from top edge

of inner tube) 188-192 mm (7.40-7.56 in.)
Brake fluid type DOT 4
Control cables Cable lube
Adr filter Foam air filter oil

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 pitch/21 pins) 323 mm (12.7 in.)
Fork air pressure 0 (atmosperic pressure)
Radiator cap rellef pressure 93-123 kPa (13.5-17.8 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 (215 1b.) 150 kPa (22 psi)
Loads 97.5-182 kg (215-400 Ib.) 200 kPa (29 psi)

X




TUNE-UP SPECIFICATIONS

Battery 12 volt, 14 amp-hour

Compression 530-855 kPa (77-124 psi)

Compression ratio 8.5:1

Idle speed 1200-1400 rpm

Ignition timing
Idle

10° BTDC at 1300 rpm
Advanced 30° BTDC at 3300 rpm
Pilot mixture screw turns out 13/8
Spark plug
Type NGK DPSEA-9
NGK DPRBEA-9
ND X24EP-US
ND X24EPR-UQ
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 0.15-0.25 mm (0.006-0.010 in.)

MAINTENANCE TORQUE SPECIFICATIONS
in.-lb.

Axle nut
Front
Rear
Fork caps
Handlebar clamp bolts
Ol drain plug
Spark plug
Spokes
Coolant drain plug

sY=BEBES




CHAPTER ONE

GENERAL INFORMATION

This detailed and comprehensivemanual covers
the 1987-2003 Kawasaki KL.LR650.

Thetext providescompl eteinformationon main-
tenance, tune-up, repair and overhaul. Hundreds of
photosand drawingsguidethereader through every
job.

All procedures are in step-by-step form and
designed for the reader who may beworking on the
motorcyclefor thefirst time.

MANUAL ORGANITZATION

A shop manual isatool and asin al 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 Qui ck Ref -
erence Data section at the front of the manual.
Specificationsand capacities are provided in U.S.
standard and metric units of measure.

During some of the proceduresthere will be ref-
erencesto headingsin other chapters or sections of
the manual . When a specificheadingiscalled out it
inastepitwill beitaicized asit appearsin the man-
ual. If a sub-headingis indicated as being "in this
section™ it islocated withinthe same main heading.

For example, the sub-heading Handling Gasoline
Safely islocatedwithinthemainheading SAFETY;

This chapter provides general information on
shop safety, tools and their usage, service funda-
mental sand shop supplies. Tables1-7, at theend of
the chapter, list the following:

Tablelliststheyear and model codenumbersfor
the models covered in this manual.

Table 2 lists general dimensionsand weight.
Table3 liststechnical abbreviations.
Table 4 lists general torque specifications.
Table5 lists conversionformulas.

Table 6 listsmetric tap and drill sizes.
Table 7 lists decimal and metric equivaents.

Chapter Two providesmethodsfor quick and ac-
curate diagnosisof problems. Troubleshootingpro-
cedures present typical symptoms and logical
methodsto pinpoint and repair the problem.

Chapter Three explains al routine maintenance
and recommended tune-up proceduresnecessary to
keep the motorcyclerunning 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 procedureis
discussed in step-by-step form.
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WARNINGS,CAUTIONSAND NOTES

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

A WARNING emphasizesareas where injury or
even death could result from negligence. Mechani-
ca damage may aso occur. WARNINGS areto be
taken seriously.

A CAUTION emphasi zesareaswhere equi pment
damage could result. Disregarding a CAUTION
could cause permanent mechani cal damage, though
injury isunlikely.

ANOTE providesadditional informationto make
astep or procedureeasier or clearer. Disregardinga
NOTE could cause inconvenience, but would not
cause equi pment 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 servicethe motorcycle.

1. Do not operate the motorcycle in an enclosed
area. The exhaust gasses contain carbon monoxide,
an odorless, colorless, and tastel ess poisonous gas.
Carbon monoxidelevelsbuild quickly in small en-
closed areas and can cause unconsciousness and
death in a short time. Properly ventilate the work
area, or operatethe motorcycleoutside.

2. Never use gasolineor 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
flammabl eliquids, such as gasolineor 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. Keeptoolsclean andin good condition. Replace
or repair worn or damaged equi pment.

7. When loosening a tight fastener, be guided by
what would happenif thetool slips.

8. When replacing fasteners, check that the new
fasteners are of the same size and strength as the
original ones.

9. Keep thework area clean and organized.

10. Wear eye protection anytime eye injury is pos-
sible. This includes proceduresinvolving drilling,
grinding, hammering, compressed air and chemi-
cas.

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 toolsin clothing pockets.
13. Always have an approved fire extinguisher
available. Check that it is rated for gasoline (Class
B) and electrical (ClassC) fires.

14. Do not use compressed air to clean clothes, the
motorcycleor thework area. Debrismay be blown
into the eyesor skin. Never direct compressedair 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
theforce of the air to spinthe part. The air jetisca-
pable of rotating parts at extreme speed. The part
may be damaged or disintegrate, causingseriousin-

ury.
J16.y Do not inhalethedust created by brakepad 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 particlesis hazardousto health.
17. When placing the motorcycleon astand, check
that it is secure.
18. When performing maintenance procedures or
working on the fuel system, observethe following:
a Turnthefuel valveoff.
b. Never work on ahot engine.
¢. Wipe up fuel and solvent spill immediately.

Handling Gasoline Safely

Gasolineisavolatile, flammableliquidandisone
of the most dangerous items in the shop. Keep in
mind, when working on a motorcycle, gasolineis
awayspresentin 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 gasolineto clean parts. See Cleaning
Partsin this section.

2. When working on the fuel system, work outside
orin awell-ventilated area.

3. Donot add fuel tothefuel tank or servicethefuel
system while the motorcycle is near open flames,
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sparks or where someoneis smoking. Gasolineva
por is heavier than air. It collectsin low areas and
more easily ignitesthan liquid gasoline.

4. Allow the engine to cool completely before
workingon any fuel system component.

5. Whendrainingthe carburetor, catch the fuel in a
plastic container and then pour it into an approved
gasolinestoragedevice.

6. Do not store gasolinein glass containers. If the
glass breaks, a serious explosion or fire may occur.
7. Immediately wipe up spilled gasoline. Storethe
contaminated shop clothsin ametal 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. Useaclass B, BC or ABC fire extinguisher to
extinguishthefire.

9. Always turn off the engine before refueling.
Avoid spilling fuel onto the engine or exhaust sys-
tem. Do not overfill thefuel tank. Leavean air space
at thetop of thetank to allow roomfor thefuel to ex-
pand due to temperaturefluctuations.

Cleaning Parts

Cleaning partsis one of the more time-consum-
ing jobs performed in the home shop. There are
many typesof chemical cleanersand solventsavail-
able for shop use. Most are poisonous and ex-
tremely flammable. To prevent chemical exposure,
vapor buildup, fireand seriousinjury, observeeach
product warning label and note the following:

1. Read and observethe entire product |abel before
using any chemical. Always know what type of

chemical is being used and whether it is poisonous
and/or flammable.

2. Do not use more than one type of cleaning sol-
vent at a time. If mixing chemicals is called for,
measurethe proper amountsaccording to themanu-
facturer.

3. Work in awell-ventilated area.

4. Wear chemical-resistant gloves.

5. Wear safety glasses.

6. Wear avapor respirator when necessary.

7. Wash hands and arms thoroughly after cleaning
parts.

8. Keep chemical productsaway from childrenand
pets.

9. Thoroughly wipeall oil, greaseand 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. Whenusingapartswasher, only usethe solvent
recommended by the manufacturer. Check that the
parts washer is equipped with a metal lid that will
lower in case of fire.

WarningLabels

Most manufacturers attach information and
warning labelsto the motorcycle. Theselabels con-
tain instructions that are important to persona
safety when operating, servicing, transporting and
storingthemotorcycle. Refer to the owner's manual
for the description and location of 1abels. Order re-
placement labels from the manufacturer if they are
missing or damaged.

BASIC SERVICE METHODS

Most of the procedures in this manua are
straightforward and can be performed by anyone
reasonably competent with tools. However, con-
sider personal capabilitiescarefully beforeattempt-
ing any operation involving major disassembly of
the engine.

1. Front, in this manual, refersto the front of the
motorcycle. The front of any componentis 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 (Figurel).

2. Whenever servicing an engine or suspension
component, securethemotorcyclein asafemanner.
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3. Tag al similar parts for location and mark all
mating parts for position. Record the number and
thicknessof any shimswhen 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 gasolineand other chemi cal soff
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-
agesthefinish of paint and plastics.

7. When a part is a press-fit or requires a specia
tool for removal, the information or type of tool is
identifiedin thetext. Otherwise, if apart isdifficult
toremoveor install, determinethe cause beforepro-
ceeding.

8. Cover all openingsto 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. Performthe procedurein se-
guence.

10. Recommendationsare occasionally madetore-
fer service to a dealership or specidist. In these
cases, the work can be performed more economi-
cally by the specidlist than by the home mechanic.

11. Theterm replace meansto discard a defective
part and replaceit with anew part. Overhaul means
to remove, disassemble, inspect, measure, repair
and/or replacepartsasrequiredto reconditionan as-
sembly.

12. Some operations require using a hydraulic
press. If apressis not available, have these opera-
tions performed by ashop equippedwith the neces-
sary equipment. Do not use makeshift equipment
that may damage the motorcycle.

13. Repairsaremuchfaster 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.
Cleanall partswith cleaning solvent asthey arere-
moved.

CAUTION
Do not apply a chemical degreaser to
an O-ring drive chain. These chemi-
cals will damage the O-rings. Use
keroseneto clean O-ring type chains.

\ |

CAUTION

Do not direct high-pressurewater 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 and possi-
bly damage the seals.

14. If special tools are required, have them avail-
able before starting the procedure. When special
toolsarerequired, they will be described in the pro-
cedure.

15. Make diagramsof similar-appearingparts. For
instance, crankcase bolts are often not the same
lengths. Do not rely on memory alone. Itispossible
that carefully laid out parts will become disturbed,
making it difficult to reassemble the components
correctly without a diagram.

16. Check that al shims and washers are rein-
stalled in the same location and position.

17. Whenever rotating parts contact a stationary
part, look for ashim or washer.

18. Usenew gasketsif thereis any doubt about the
condition of old ones.
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19. If self-locking fastenersare used, replace them
with new ones. Do not install standard fastenersin
place of self-lockingones.

20. Usegreaseto hold small partsin placeif 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 numbersin the Quick Refer-
ence Data section &t the front of the book. Have
these numbers avail ablewhen ordering parts.

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

Theenginenumber is stamped on theright crank-
case, below the exhaust pipe (Figure 4).
Table 1 listsyear and model code numbers.

FASTENERS

Proper fastener selection and installation is im-
portant to ensurethat the motorcycleoperatesas de-
signed and can be serviced efficiently. Check that
replacement fasteners meet al the same require-
ments asthe 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 aleft-hand threaded fastener isused, itis
noted in the text.

Two dimensionsare required to match the thread
size of thefastener: the number of threadsin agiven
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.

CAUTION
Toensurethat 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
awrench.

The length (L), diameter (D) and distance be-
tween thread crests (pitch) (T) (Figure 6) classify
metric screwsand bolts. A typical bolt may be iden-
tified by the numbers, 8-1.25 x 130. Thisindicates
the bolt has a diameter of 8 mm. The distance be-
tweenthread crestsis 1.25 mmand the lengthis 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 fastenersare the weakest.

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

The measurement acrosstwo flatson anut or bolt
indicatesthewrenchsize.

WARNING
Do not install fasteners with a
strength  classification lower than
what was originally installed by the
manufacturer. DOING SO mMay cause
equipment failure and/or damage.

Torque Specifications

The materials used in the manufactureof the mo-
torcycle may be subjected to uneven stressesif the
fasteners of the various subassembliesare not in-
stalled and tightened correctly. Fastenersthat are
improperly installedor work |oose can cause exten-
sivedamage. It isessential to use an accuratetorque
wrench, described in this chapter, with the torque
specificationsin thismanual .

Specifications for torque are provided in New-
ton-meters  (Nem), foot-pounds (ft.-Ib.) and
inch-pounds (in.-1b.). Refer to Table 5 for torque
conversionsand 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 specificationsfor specific compo-
nentsare a the end of the appropriate chapters. Re-
fer to Basic Tools in this chapter for torque
wrenches.

Self-L ocking Fasteners

Several types of bolts, screws and nuts incorpo-
rate a system that creates interference between the
two fasteners. Interferenceis achieved in various
ways. Themost commontypeisthenyloninsert nut
and adry adhesive coating on the threadsof a bolt.

Sdf-locking fasteners offer greater holding
strength than standard fasteners, which improves
thelr resistanceto vibration. Most self-lockingfas-
teners cannot be reused. The materialsusedto form
the lock become distorted after the initial installa-
tionandremoval. Itisagood practiceto discard and
replace self-locking fasteners after their removal.

Grade marking

@
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of cotter pin
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Internal snap ring Plain circlip
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External snap ring E-clip

\ Rounded edges
Sharp edges
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Direction of thrust

Do not replace self-locking fasteners with standard
fasteners.

Washers

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

Aswith fasteners, when replacing washers check
that the replacementwashersare of the same design
and quality.

Cotter Pins

A cotter pinisasplit metal pininsertedinto ahole
or slot to prevent afastener from loosening. In cer-
tain applications, such astherear axleonan 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 acotter pin, first make surethe diameteris
correct for the hole in the fastener. After correctly
tightening the fastener and aligning the hol es, insert
the cotter pin through the hole and bend the ends
over thefastener (Figure 8). Unlessinstructedto do
s0, never loosen a torqued fastener to align the
holes. If the holes do not align, tighten the fastener
just enough to achieve alignment.

Cotter pinsareavail ablein variousdiametersand
lengths. Measure length from the bottom of the
head to the tip of the shortest pin.

Snap Ringsand 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. Externa type snap rings are used to retain
itemson shafts. Internal typesnap ringssecureparts
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 basictypes of snap ringsare used: machined
and stamped snap rings. Machined snap rings can
beinstalledin either direction, sinceboth faceshave
sharp edges. Stamped snap rings (Figure 10) are
manufactured with a sharp edge and a round edge.
When installing a stamped snap ring in athrust ap-
plication, install the sharp to edge face away from
the part producing the thrust.

Observethefollowingwheninstallingsnap rings:
1. Removeandinstall snap ringswith snap ring pli-
ers. See Snap R ng P ers in this chapter.

2. In some applications, it may be necessary to re-
place snap rings after removing them.

3. Compressor 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 removingand install-
ing snap rings.

E-clipsare used when it is not practical to use a
snap ring. Remove E-clipswith aflat blade screw-
driver by prying betweentheshaftand E-clip. Toin-
stall an E-clip, center it over the shaft groove and
push or tap it into place.

SHOP SUPPLIES
Lubricantsand Fluids

Periodic lubrication helps ensure long ser-
vice-lifefor any type of equipment. Using the cor-
rect type of lubricant or fluid is as important as
performing the service. The following section de-
scribesthe types of |ubricants most often required.
Follow the manufacturer's recommendationsfor [u-
bricant and fluid types.

Engineail

Engine ail 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 lettersindicatethe API ser-
vice classification. The number or sequence of
numbersand | etter (10W-40for example) istheail's
viscosity rating. The API service classificationand
the SAE viscosity index are not indications of oil
quality.

The service classification indicates that the oil
meets specificlubricationstandards. Thefirst letter
intheclassificationsindicatesthat theoil isfor gas-
oline engines. The second letter indicatesthe stan-
dard the oil satisfies. The classificationstarted with
theletter A andiscurrently at theletter K. Most mo-
torcycleoils are specifically madeto the G classifi-
cation, whichis 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 isanindication of the ail's ability to lu-
bricateand circulateat specific temperatures. Light
oils have a lower number while heavy oils have a
higher number. Engine oils fal into the 5 to
50-weight rangefor single-gradeails.

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

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 recommendationfor
type, classification and viscosity.

Grease

Grease is lubricating oil with thickening agents.
The National Lubricating Grease Institute (NLGI)
grades grease. Gradesrange from No. 000 to No. 6,
with No. 6 being the thickest. Typica 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 (MoS,).

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 (seal ed) chains, thelubricant keepsthe
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 air filter oil

Filter ail is specifically designed to use on foam
air filters. The il is blended with additivesmaking
it easy to pour and apply evenly to the filter. Some
filter dils include additives that evaporate quickly,
making the filter oil very tacky. Thisalowsthe 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 asa substitutefor foam fil-
ter oil. Engine oils do not remain in the filter. In-
stead, they are drawn into the engine, leaving the

filter ineffective.

Brake fluid

Brakefluid isthe hydraulicfluid 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
classificationappearson the fluid container.

Each typeof brakefluid hasitsown definite char-
acteristics. Do not intermix different types of brake
fluid. DOT 5 fluid is silicone-based. DOT 5 is not
compatiblewith other fluidsor in systemsfor which
it wasnot designed. Mixing DOT 5 fluid with other
fluids may cause brake system failure. When add-
ing brakefluid, only use the fluid recommended by
the manufacturer.

Brake fluid will damage any plastic, painted or
plated surfaceit contacts. Use extreme care when
workingwith brakefluid and remove any spillsim-
mediately with soap and water.

Hydraulicbrake systemsrequire clean and mois-
ture-freebrakefluid. Never reuse brake fluid. Keep
containersand reservoirssea ed.

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

Coolant

Coolantisamixtureof water and antifreezeused
to dissipateengineheat. Ethyleneglycol isthe most
common form of antifreeze. Check the manufac-
turer's recommendations when selecting an anti-
freeze; most require one specifically designed for
usein aluminum engines. Thesetypesof antifreezes
have additivesthat inhibit corrosion.

Only mix distilled water with antifreeze. Impu-
ritiesin tap water may damageinternal cooling sys-
tem passages.

Cleaners, Degreasersand Solvents

Many chemicals are available to remove ail,
grease and other residue from the motorcycle.

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 proceduresfor the disposal of many
types of cleaning chemicals. Refer to Safety and
Cleaning Partsin this chapter for moreinformation
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 componentswith-
out leaving any residue. Carburetor cleaner is a
strong solvent used to removefuel depositsand var-
nish from fuel system components. Usethis cleaner
carefully, asit may damagefinishes.

Generdly, degreasersare strong cleaners used to
remove heavy accumul ationsof greasefrom 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

Sealantsare used in combinationwith a gasket or
seal and are occasionally used aone. Follow the
manufacturer's recommendation when using seal-
ants. Use extreme care when choosing a sealant.
Choose sealants based on their resistance to heat,
variousfluids and their sealing capabilities.

One of the most common sedlants 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 sedant to
cure. Alwaysinstall thetube cap assoon aspossible
after applying RTV sealant. RTV sealant hasalim-
ited shelf lifeand doesnot 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 al gasket materia from blind
threaded holes; it can cause inaccurate bolt torque.
Spray themating surfaceswith aerosol parts cleaner
and then wipe with alint-free cloth. The area must
be clean for the sealant to adhere.

Apply RTV sealant in acontinuous bead 2-3 mm
(0.08-0.12 in.) thick. Circle al the fastener holes
unless otherwise specified. Do not alow 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
surfacethat 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 isafluid applied to the
threads of fasteners. After tightening the fastener,
thefluid sets and becomesa 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 aseal against fluid leakage.

Before applying threadlocking compound, re-
move any old compound from both thread areasand
clean them with aerosol parts cleaner. Use the com-
pound sparingly. Excessfluid canruninto adjoining
parts.

Threadlockingcompoundsareavailableinawide
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 proceduresin this manual can be car-
ried out with simple hand tools and test equipment
familiar to the home mechanic. Alwaysusethe cor-

"8 . - !ﬁ" =
o K\ > e
b A —
Sy ¥, -

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. Thesetoolsare
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, thetool isillustratedin
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 performthetask. It may be lessexpensive
to have a professiona perform these jobs, espe-
cialy when considering the cost of the equipment.

When purchasing toolsto perform the procedures
covered in this manual, consider the tools potential
frequency of use. If a tool kit is just now being
started, consider purchasingabasictool set (Figure
11) from alarge tool supplier. These sets are avail-
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able in many tool combinationsand offer substan-
tial savings when compared to individualy
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
typesarethe dotted tip (flat blade) and the Phillips
tip. These are availablein setsthat often includean
assortment of tip sizesand shaft lengths.

Aswith al tools, use a screwdriver designed for
thejob. Check that thesize of the tip conformstothe
size and shape of the fastener. Use them only for
driving screws. Never use a screwdriver for prying
or chiseling metal. Repair or replaceworn or dam-
aged screwdrivers. A worn tip may damagethefas-
tener, making it difficultto remove.

Wrenches

Open-end, box-end and combination wrenches
(Figure 12) are availablein a variety of typesand
sizes.

The number stamped on the wrench refersto 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. Thisreduces the chance of the tool dlipping.
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 acrossawider areaat al six
edges. For general use, the 12-point works well. It
allows the wrench to be removed and reinstalled
without moving the handle over suchawidearc.

An open-endwrenchisfast and worksbest in ar-
easwithlimited overhead access. It contactsthefas-
tener at only two points, and is subject to slipping
under heavy force, or if thetool or fastenerisworn.
A box-end wrench is preferred in most instances,
especially when breakingloose and applyingthefi-
nal tightnessto afastener.

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

Adjustable Wrenches

An adjustable wrench or Crescent wrench (Fig-
ure13) can fit nearly any nut or bolt head that has
clear access around its entire perimeter. Adjustable
wrenchesare best used as a backup wrench to keep
alargenut or bolt from turning while the other end
is being loosened or tightened with a box-end or
socket wrench.

Adjustablewrenches contact the fastener at only
two points, which makesthem moresubjectto slip-
ping off thefastener. Thefact that onejaw 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

Socketsthat attachto aratchet handle(Figure 14)
are available with 6-point or 12-point openings
(Figurel5) and differentdrivesizes. Thedrivesize
indicatesthe size of the square holethat acceptsthe
ratchet handle. The number stamped on the socket
isthe size of the work areaand must match thefas-
tener head.

As with wrenches, a 6-point socket provides su-
perior holding ability, whilea 12-point socket needs
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to be moved only half as far to repositionit on the
fastener.

Sockets are designated for either hand or impact
use. Impact socketsare madeof 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). Useimpact socketswhen using
animpact driver or air tools. Use hand socketswith
hand-driven attachments.

WARNING
Do not use hand sockets with air or
impact tools, as they may shatter and
causeinjury. 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 headsin varyinglengthsallow the socket to
be turnedwith varyingforce, and at odd angles. Ex-
tension barsallow the socket setupto reach difficult
areas. Theratchetisthemost versatile. It allowsthe
user to install or remove the nut without removing
the socket.

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

Impact Driver

Animpact driver providesextraforcefor remov-
ing fasteners, by convertingtheimpact of ahammer
into aturning motion. Thismakesit possibleto re-
move stubborn fasteners without damaging them.
Impact driversand interchangeablebits(Figure 17)
are availablefrom most tool suppliers. When using
asocket with animpact 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
causeinjury. Alwayswear eyeprotec-
tion when using impact or air tools.

Allen Wrenches

Allen or set screw wrenches(Figure 18) areused
on fastenerswith hexagonal recessesin thefastener

74
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head. Thesewrenchesareavail ablein L -shapedbar,
socket and T-handletypes. A metric set is required
when working on most motorcycles. Allen boltsare
sometimes called socket bolts.

TorqueWrenches

A torque wrench is used with a socket, torque
adapter or similar extensiontotightenafastenertoa
measured torque. Torquewrenchescome in several
drivesizes(114, 318, 1/2 and 3/4 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 audibleclick (Figure 19).

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

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

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

Torque Adapters

Torque adapters or extensions extend or reduce
the reach of a torque wrench. The torque adapter
shownin Figure20isusedto tightenafastener that
cannot be reached due to the size of the torque
wrench head, drive, and socket. If atorque 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
recalibratethe torque setting on the wrench to com-
pensatefor the changeof lever length. Whenusinga
torque adapter at aright angleto thedrive head, cal-
ibration is not required, since the effective length
has not changed.

To recalculate a torque reading when using a
torque adapter, use thefollowing formula, and refer
to Figure21.

TW=TA XL

L+A

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

TA is the torque specification and the actual
amount of torquethat will be appliedto thefastener.

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

L is the lever length of the wrench as measured
fromthe center of thedriveto the center of thegrip.

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

Example:

TA = 20 ft.-Ib.

A=3in.

L=14in.

TW =20 X 14=280=16.5 ft. Ib.

14+3 = 17

In this example, the torque wrench would be set
to the recalculated torque value (TW = 16.5 fi.-Ib.).
When using a beam-type wrench, tighten the fas-
tener until the pointer alignswith 16.5 ft.-1b. In this
example, athough the torque wrench is preset to
16.5 ft.-1b., the actual torqueis 20 ft.-1b.
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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 usethemto turnfasteners. Figure
22 and Figur e 23 show several types of useful pli-
ers. Each design has a specialized function.
Slip-joint pliers are general -purposepliers used for
gripping and bending. Diagonal cutting pliers are
neededto 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 cautionwhen using locking pliers,
asthesharp jawswill damagethe objectsthey hold.

Snap Ring Pliers

Snapring pliers(Figure24) arespecializedpliers
with tips that fit into the ends of snap ringsto re-
move and install them.
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Snap ring pliers are available with afixed action
(either internal or external) or convertible (onetool
works on both internal and external snap rings).
They may havefixedtipsor interchangeableonesof
various sizes and angles. For genera use, select a
convertibletype plier with interchangeabl etips.

WARNING
Snap rings can spring fromthe pliers
during removal or installation. Also,
the snap ringplier tips may break. Al-
wayswear eye protection when using
snapringpliers.

Hammers

Varioustypes 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 ametal 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 faceisin good condi-
tion and the handleis not cracked. Select the correct
hammer for the job and check that it strikesthe ob-
ject squarely. Do not usethe handleor theside of the
hammer to strike an object.

PRECISION MEASURING TOOLS

The ability to accurately measure componentsis
essential to many of the proceduresin thismanual.
Equipment is manufacturedto closetolerances, and
obtai ning consistently accurate measurementsises-
sential to determining which components require
replacement or further service.

Each type of measuringinstrumentis designedto
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.

Aswithall tools, measuringtool sprovidethebest
resultsif 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 gaugeisusually
provided with measuring tools to check accuracy
and calibratethe tool if necessary.
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Precision measurements can vary according to
the experienceof the person performing the proce-
dure. Accurateresults are only possibleif the me-
chanic possesses a feel for using the tool.
Heavy-handed use of measuring toolswill produce
less accurate results than if the tool is grasped
gently by the fingertips so the point at which the
tool contactsthe object is easily felt. Thisfeel for
the equipmentwill produce moreaccuratemeasure-
ments and reduce the risk of damaging the tool or
component. Refer to thefollowing sectionsfor spe-
cific measuringtools.

Feeler Gauge

Thefeeler or thicknessgauge (Figure 26) isused
for measuring the distance between two surfaces.

A feeler gauge set consists of an assortment of
sted strips of graduated thickness. Each blade is
markedwith its thickness. Blades can be of various
lengthsand anglesfor different procedures.

A common use for afeeler gaugeis 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 alow reasonable
precision, typically to within 0.05 mm (0.001 in.).
Most calipershave arange up to 150 mm (6in.).

Calipers are available in dial, vernier or digital
versions. Did calipershave adial 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. Theremust not be any dirt or burrs between
thetool and the object being measured. Never force
the caliper closed around an obj ect; closethe caliper
aroundthe highest point so it can beremovedwitha
slight drag. Some calipers require calibration. Al-
ways refer to the manufacturer's instructionswhen
using anew or unfamiliar caiper.

Toread avernier cdiper, refer to Figure 28. The
fixed scaleismarkedin bothinchand millimeterin-
crements. In thisexample, refer to the metric scale.
The ten individual lines on the fixed scale equal 1

cm. The movable scaleis markedin 0.05 mm (hun-
dredth) increments. To obtain a reading, establish
the first number by the location of the 0 line on the
movablescaein relation to thefirst line to the left
onthefixed scale. Inthisexample, thenumberis 10
mm. To determine the next number, note which of
the lines on the movablescale align withamark on
the fixed scale. A number of lineswill seem close,
but only one will aign exactly. In this case, 0.50
mm isthereading to add to thefirst number. There-
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-
signedfor 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-
duresin thismanual call for an outside micrometer.
The outside micrometer is used to measure the out-
side diameter of cylindrical formsand 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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usual sizes (Figure 30) are 0-1 in. (0-25 mm), 1-2
in. (25-50 mm), 2-3 in. (50-75 mm) and 3-4 in.
(75-100 mm).

Micrometersthat cover awider range of measure-
ment are available. Theseusealargeframewithin-
terchangeableanvils 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 varioustypes of outside micrometers.

For accurate results, properly maintain the mea-
suring surfacesof the micrometer. There cannot be
any dirt or burrs betweenthe tool and the measured
object. Never force the micrometer closed around
an object. Close the micrometer around the highest
pointsoitcan beremovedwithaslightdrag. Figure
29 shows the markings and parts of a standard
metric micrometer. Befamiliar with theseterms be-
fore using amicrometer in the follow sections.

Standard inch micrometer

The standard inch micrometer is accurate to
one-thousandth of an inch or 0.001. The leeveis
markedin 0.025in. increments. Every fourthsleeve
markisnumbered1,2, 3,4, 5, 6,7, 8,9. Thesenum-
bersindicate 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
completeturn of thethimblewill alignitszeromark
with thefirst 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 equals0.100 in.

2. Count the number of linesbetweenthe numbered
sleeve mark and the edge of the thimble. Each
sleevemark equals0.025in.

3. Read the thimble mark that alignswith thesleeve
line. Each thimble mark equals0.001 in.

NOTE
If a thimble mark does not align ex-
actly with the sleeve line, estimate the

amount between the lines. For accu-
ratereadings in ten-thousandthsof an
inch (0.0001 in.), use a vernier inch
micrometer:

4. Add the readingsfrom Steps 1-3.

Metric micrometer

The standard metric micrometer is accurate to
one one-hundredth of a millimeter (0.01 mm). The
sleevelineisgraduatedin millimeter and half milli-
meter increments. The marks on the upper hdf of
the sleeve line equal 100 mm. Each fifth mark
above the sleeve line is identified with a number.
The number sequencedependson thesizeof the mi-
crometer. A 0-25 mm micrometer, for example, will
have sleeve marks numbered 0 through 25 in 5 mm
increments. This numbering sequence continues
with larger micrometers. On al metric microme-
ters, each mark on the lower half of the sleeve
equals0.50 mm.

The tapered end of the thimble has 50 lines
marked around it. Each mark equals0.01 mm. One
completeturn of the thimblealignsits 0 mark with
the first line on the lower half of the sleeve line or
0.50 mm.

When reading ametric micrometer, add the num-
ber of millimeters and half-millimeters on the
sleevelineto the number of one one-hundredth mil-
limetersonthethimble. Performthefollowingsteps
whilereferringto Figure 32.

1. Read the upper half of the sleeveline and count
the number of linesvisible. Each upper lineequals 1
mm.

2. See if the half-millimeter line is visible on the
lower sleeveline. If so, add 0.50 mm to the reading
inStep I.
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3. Read thethimblemark that alignswith the sleeve
line. Each thimble mark equals0.01 mm.

NOTE
If a thimble mark does not align ex-
actly with the leeve line, estimate the
amount between the lines. For accu-
rate readingsin two-thousandths of a

millimeter (0.002 mm), use a metric
vernier micrometer:

4. Add the readingsfrom Steps 1-3.

Micrometer Adjustment

Before using a micrometer, check its adjustment
asfollows:
1. Clean the anvil and spindlefaces.
2A. To check a0-1in. or 0-25 mm micrometer:

a. Turnthethimbleuntil the spindlecontactsthe
anvil. If themicrometer hasaratchet stop, use
it to ensurethat the proper amount of pressure
isapplied.

b. If theadjustmentis correct, the 0 mark on the
thimblewill 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 instructionsto 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 gaugeis a steel block, disc or
rod that is machined to an exact size.

a. Placethe standard gauge betweenthe spindle
and anvil, and measureits outsidediameter or
length. If the micrometer has a ratchet stop,
use it to ensure that the proper amount of
pressureis applied.

b. If the adjustmentis correct, the 0 mark on the
thimblewill 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 instructionsto ad-
just the micrometer.

Micrometer Care

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

1. Storemicrometersin protective casesor separate
padded drawersin atoolbox.

2. When in storage, make surethe spindleand anvil
faces do not contact each other or another object. If
they do, temperature changes and corrosion may
damage the contact faces.

3. Do not clean a micrometer with compressed air.
Dirt forced into the tool will cause wear.
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4. Lubricatemicrometerswith WD-40 to prevent
corrosion.

Telescopingand Small-BoreGauges

Use telescoping gauges (Figure 33) and
small-hole gaugesto measure bores. Neither gauge
hasascalefor direct readings. An outside microme-
ter must be used to determinethe reading.

To useatelescopinggauge, select the correct size
gauge for the bore. Compressthe movabl e post and
carefully insert the gauge into the bore. Carefully
move the gauge in the bore to check that it is cen-
tered. Tightenthe knurled end of the gaugeto hold
themovablepost in position. Removethe gaugeand
measure thelength of the posts. Tel escoping gauges
aretypically used to measure cylinder bores.

To use asmall-boregauge, select the correct size
gauge for the bore. Carefully insert the gauge into
the bore. Tighten the knurled end of the gauge to
carefully expand the gauge fingers to the limit
within the bore. Do not overtighten the gauge, as
thereisnobuilt-inrelease. Excessivetightening can
damage the bore surface and damage the tool. Re-
move the gauge and measurethe outside dimension
(Figure 34). Small-hole gauges are typically used
to measurevalve guides.

Dial Indicator

A dia indicator (Figure35) isagaugewith adial
face and needle used to measure variations in di-
mensions and movements. Measuring brake rotor
runout isatypical usefor adial indicator.

Dial indicatorsareavailableinvariousrangesand
graduationsand with three basic types of mounting
bases: magnetic, clamp, or screw-in stud. When

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

Cylinder Bore Gauge

A cylinder bore gauge is similar to a dial indica-
tor. The gauge set shown in Figur e36 consistsof 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 compressiongauge (Figure37) measurescom-
bustion chamber (cylinder) pressure, usualy 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-
formingacompressiontest. An enginethat doesnot
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
indicatesthe voltage applied or availableto various
€l ectrical components. Theohmmeter functiontests
circuits for continuity, or lack of continuity, and
measures the resistance of acircuit.

Some manufacturer's specificationsfor electrica
components are based on results using a specific
test meter. Resultsmay vary if usingameter not rec-
ommended by the manufacturer is used. Such re-
quirementsare noted when applicable.

Slotted

Removing Frozen Fasteners

If afastener cannot be removed, several methods
may be used toloosenit. First, apply penetratingoil
suchasLiquidWrenchor WD-40.Apply it liberally
and let it penetratefor 10-15 minutes. Strikethefas-
tener several timeswith asmall hammer. Do not hit
it so hard asto cause damage. Reapply the penetrat-
ing oil if necessary.

For frozen screws, apply penetrating oil as de-
scribed, then insert a screwdriver in the dot and
strike the top of the screwdriver with a hammer.
Thisloosenstherust so the screw can be backed out.
If the screw head istoo damaged to usethismethod,
grip the head with locking pliersand twist the screw
out.

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

CAUTION
Casesthat are made of magnesium al-
loy can ignite if heated with aflame.

RemovingBroken Fasteners

If the head breaks off a screw or bolt, severa
methods are available for removing the remaining
portion. If alarge portion of the remainder projects
out, try gripping it with locking pliers. If the pro-
jecting portionistoo small, fileit to fit awrench or
cut adotinitto fit ascrewdriver (Figure 39).

If the head breaks off flush, useascrew 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

Occasiondly, threads are stripped through care-
lessnessor impact damage. Often thethreadscan 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 aninternal thread is damaged, it may be neces-
sary toinstall aHelicoil or someother type of thread
insert. Follow the manufacturer'sinstructionswhen
installingtheir insert.

If itisnecessarytodrill andtap ahole, referto Ta-
ble 6 for metric tap and drill sizes.

Stud Removal/Installation

A stud removal tool is available from most tool
suppliers. Thistool makestheremoval and installa-
tion of studs easier. If oneis not available, thread
two nutsonto the stud and tightenthem against each
other. Remove the stud by turning the lower nut
(Figure 42).

I. Measurethe height of thestud abovethesurface.
2. Thread the stud removal tool onto the stud and
tightenit, or thread two nuts onto the stud.

3. Removethe stud by turning the stud remover or
thelower nut.

4. Remove any threadlocking compound from the
threaded hole. Clean the threads with an aerosol
partscleaner.

5. Install the stud removal tool onto the new stud or
thread two nuts onto the stud.

6. Apply threadlockingcompoundto the threadsof
the stud.

7. Install the stud and tightenwith the stud removal
tool or the top nut.

8. Install thestudtotheheight notedin Step 1 or its
torque specification.

9. Removethe 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 holein 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 thefitting. Clean thefitting of any cor-
rosion or rubber hose material with a wire brush.
Clean theinside of the hose thoroughly. Do not use
any lubricant when installing the hose (new or old).
Thelubricant may allow the hoseto come off thefit-
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
[ubrication and maintenance. If a bearing is dam-
aged, replaceit immediately. When installinganew
bearing, take care to prevent damaging the part.
Many bearing replacement proceduresare included
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in the individual chapters where applicable; how-
ever, use the following sectionsas aguideline.

NOTE
Unless otherwise specified, ingtall
bearings with the manufacturer s
mark or number facing outward.

Removal

Whilebearingsare normally removed only when
damaged, theremay betimeswhenitisnecessaryto
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
followingwhen removing bearings.

1. When using apuller 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-
ure43.

2. When using ahammer to removeabearingfrom
ashaft, do not strikethe hammer directly against the
shaft. Instead, use abrass or aluminumrod 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 (Figure4b5). If only theouter raceis
supported, pressure applied against the balls
and/or the inner race will damage them.

b. Alwayscheck that the pressarm (Figure45)
alignswiththecenter of the shaft. If thearmis
not centered, it may damage the bearing
and/or shaft.

c. Themoment the shaft isfree of thebearing, it
will drop to the floor. Secureor 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).
Wheninstallingabearing on ashaft, apply pressure
totheinner bearing race (Figure47).

2. Wheninstallingabearing asdescribedin Step 1,
some type of driver is required. Never strike the
bearing directly with a hammer or the bearing will
bedamaged. Wheninstallingabearing, usealength
of pipeor adriver with adiameter that matchesthe
bearing race. Figure 48 shows the correct way to
use adriver and hammer to install a bearing.

3. Step 1 describeshowtoinstall abearingin acase
half or over a shaft. However, when instaling a
bearing over a shaft and into a housing at the same
time, atight fit will be required for both outer and
inner bearingraces. Inthissituation, install aspacer
underneaththedrivertool so that pressureisapplied
evenly across both races (Figure 49). If the outer
raceis not supported, the ballswill push against the
outer bearing race and damageit.

Interference Fit

1. Follow this procedure when installing a bearing
over ashaft. Whenatight fit isrequired, the bearing
insidediameterwill besmaller thanthe shaft. Inthis
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. Securethe shaft so it is ready for bearing in-
stallation.

b. Clean all residuesfrom the bearing surface of
the shaft. Removeburrs with afile or sandpa-
per.

c. Fill a suitable container with clean mineral
oil. Place a thermometer rated above 248° F
(120" C) inthe oil. Support the thermometer
sothat it doesnot rest on the bottom or side of
the container.

d. Removethe bearing from its wrapper and se-
cureit with apieceof heavy wire bent to hold
it inthe container.Hang the bearingso it does
not touch the bottom or sides.

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

Bearing

Blocks

Bearing

Spacer

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 bearingisin-
stalled completely.

2. Follow this step when installing a bearing in a
housing. Bearingsare generally installed in ahous-
ingwithasdlightinterferencefit. Drivingthebearing
into the housing using normal methodsmay damage
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the housing or cause bearing damage. I nstead, heat
the housingbeforethe bearingisinstalled. Notethe
following:

CAUTION
Before heating the housing in this pro-
cedure, wash the housing thoroughly

Driver
-Spacer

Bearing

B Housing

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

Heat the housing to approximately 212° F
(100° C) inanoven or on ahot 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 sizzleand evaporateimmedi-
ately, the temperature is correct. Heat only
onehousing at atime.

CAUTION

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.

. 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.

. Hold the housing with the bearing side down

and tap the bearing out. Repeat for all bear-
ingsin the housing.

. Before heating the bearing housing, placethe

new bearingin afreezer if possible. Chillinga
bearing dlightly reduces its outside diameter
while the heated bearing housing assembly is
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dlightly larger due to heat expansion. This
will make bearinginstallationeasier.

NOTE
Always install bearings with the man-
ufacturer’s mark or number facing
outward.

e. Whilethe housingis still hot, install the new
bearing(s) into the housing. Install the bear-
ingsby 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. Instal the
bearing(s) until it seats completely.

Seal Replacement

Sedls (Figure 50) are used to contain oil, water,
grease or combustion gassesin a housing or shaft.
Improperly removing a seal can damage the hous-
ing or shaft. Improper installation of the seal can
damagethe seal. Notethe following:

1. Pryingisgenerally theeasiest and most effective
method of removing a seal from a housing. How-
ever, awaysplaceashop cloth under the pry tool to
prevent damage to the housing.

2. Pack waterproof greasein the seal lipsbeforein-
stalling the seal.

3. Install sealswith the manufacturer's numbersor
marks facing out.

4. Install sealswith 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 ahammer.

STORAGE

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

Storage Area Selection

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

Spring

Dust lip
Main lip

Reinforcement

1. The storage area must be dry. A heated areais
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 closeto saltwater.

4. Consider the ared's risk of fire, theft or vandal-
ism. Check with an insurer regarding motorcycle
coveragewhilein 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 conditionsand per-
sonal preference. Consider the following list the
minimum requirement:

1. Wash the motorcycle. Removeall 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-
gineuntil al thefuel isevacuatedfromthelinesand
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 0z.) of engineoil into thetank,
thendistributethe oil ontotheinner wall of thetank,
to prevent corrosion.

5. Draintheengineoil regardlessof theridingtime
since the last service. Fill the engine with the rec-
ommended oil.

6. Remove the spark plug and pour a teaspoon of
engineoil into the cylinder. Place a shop clath over
the opening and turn the engine over to distribute
the oil. Reinstall the spark plug.
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7. Removethe battery. Store the battery in a cool,
dry location.

8. Cover the exhaust and intake openings.
9. Reducethe normal tire pressure by 20%.

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

11. Placethe motorcycle on astand so thetiresare
off the ground. If thisis not possible, place a piece
of plywood betweenthetiresand theground. Inflate
thetiresto the recommended pressureif the motor-
cycle cannot be elevated.

12. Coverthemotorcyclewithadrop clothor simi-
lar cover. Do not use plastic covers; these will trap
moisture and promate corrosion.

ReturningtheMotorcycleto Service

Theamount of servicerequiredto returnamotor-
cycleto 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 schedulein 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
1988 KL650-A2
1989 KL650-A3
1990 KL650-A4
1991 KL650-A5
1992 KL650-A6
1993 KL650-A7
1994 KL650-A8
1995 KL650-A9
1996 KL650-A10
1997 KL650-A11
1998 KL650-A12
1999 KL650-A13
2000 KL650-A14
2001 KL650-A15
2002 KL650-A16
2003 KL650-A17

JKAKLEA1 HA000001
JKAKLEA1 JA008701
JKAKLEA1 KA013601
JKAKLEA1 LA016001
JKAKLEA1 MA018001
JKAKLEA1 NA021901
JKAKLEA1 PA026001
JKAKLEA1 RA030001
JKAKLEA1 SA032001
JKAKLEA1 TA040001
JKAKLEA1 VA042001
JKAKLEA1 WA045001
JKAKLEA1 XA050001
JKAKLEA1 YA057001
JKAKLEA1 1A070001
JKAKLEA1 2D075001
JKAKLEA1 3DA03323

Table 2 GENERAL DIMENSIONS AND WEIGHT

mm in.
Ground clearance 240 9.4
Overall length 2205 B86.8
Overall width 940 37.0
Overall height 1345 53.0
Wheelbase 14495 58.9
Seat height 890 35.0
Dry weight 153 kg 337 Ib.
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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.-Ib. Foot-pounds

gal. Gallons

H/A High altitude

hp Horsepower

IAT Intake air temperature sensor
ICM Ignition control module

in. Inches

in.-b. Inch-pounds

1D. Inside diameter

kg Kilograms

kgm Kilogram meters

km Kilometer

kPa Kilopascals

L Liter

m Meter

MAG Magneto

mi Milliliter

mm Millimeter

Nem Newton-meters

02 Oxygen

OD. 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) Nem in.-lb. ft.-Ib.
5 5 42 -

6 8 72 -

8 19 - 14

10 34 - 25

12 55 - 40

14 85 - 63

16 135 - 100
18 190 - 140
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Table 5 CONVERSION FORMULAS

Multiply: By: To get the equivalent of:
Length
Inches 254 Millimeter
Inches 254 Centimeter
Miles 1.609 Kilometer
Feet 0.3048 Meter
Millimeter 0.03937 Inches
Centimeter 0.3937 Inches
Kilometer 0.6214 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 11365 Liters
Liters 0.2641721 U.S. gallons
Liters 1.0566882 U.S. quarts
Liters 33.814023 U.S. ounces
Liters 022 Imperial gallons
Liters 0.8799 Imperial quarts
Milliliters 0.03381 4 U.S. ounces
Milliliters 1.0 Cubic centimeters
Milliliters 0.001 Liters
Torque
Foot-pounds 1.3558 Newton-meters
Foot-pounds 0.138255 Meters-kilograms
Inch-pounds 011299 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 0.0610237 Cubic inches

Temperature
Fahrenheit
Centigrade
Weight
Ounces
Pounds
Grams
Kilograms
Pressure
Pounds per square inch

(F - 32") x 0.556
(Cx 1.8) + 32

28.3495
0.4535924
0.035274
2.2046224

0.070307

Centigrade
Fahrenheit

Grams
Kilograms
Ounces
Pounds

Kilograms per
square centimeter

Table 6 METRIC TAP AND DRILL SIZES

Metric Drill Decimal

size equivalent fraction Nearest fraction
3x 050 No. 39 0.0995 3/32

3x 0.60 3/32 0.0937 3/32

4x 070 No. 30 0.1285 1/8

4 x 075 1/8 0.125 1/8

5 x 0.80 No. 19 0.166 11/64

5x 090 No. 20 0.161 5/32

6 x 1.00 No. 9 0.196 13/64

7 x1.00 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
8x1.00 J 0277 832
Bx1.25 17/64 0.265 17/64
9 x 1.00 516 0.3125 516
9x1.25 5M6 0.3125 5M6
10 x 1.25 11/32 0.3437 11/32
10 = 1.50 R 0.339 11/32
11 x 1.50 38 0.375 ara
12 = 1.50 13132 0.406 13/32
12 x 1.75 13732 0.406 13/3z2

Table 7 METRIC, INCH AND FRACTIONAL EQUIVALENTS

Nearest Nearest

mm n. fraction mm in. fraction
1 0.0394 1132 26 1.0236 11/32
2 0.0787 arz 27 1.0630 1116
3 0.1181 1/8 28 1.1024 13/32
4 0.1575 532 29 11417 15/32
5 0.1969 ane 30 1.1811 1316
6 0.2362 1/4 n 1.2205 17532
7 0.2756 /32 32 1.2598 11/4
8 0.3150 5M6 a3 1.2882 1516
9 0.3543 113z 34 1.3386 111/32
10 0.3937 13/32 35 1.3780 13/8
11 0.4331 716 36 1.4173 113/32
12 0.4724 15/32 ar 1.4567 1 15/32
13 0.5118 1/2 38 1.4961 11/2
14 0.5512 a6 39 1.5354 117732
15 0.5906 19/32 40 1.5748 1916
16 0.6299 5/8 41 1.6142 15/8
17 0.6693 21/32 42 1.6535 12132
18 0.7087 23/32 43 1.6929 11116
19 0.7480 34 44 1.7323 12332
20 0.7874 25/32 45 1.7 1 25/32
21 0.B268 1316 46 1.8110 11316
22 0.8661 Ti8 47 1.8504 12732
23 0.9055 29/32 48 1.8898 17/8
24 0.9449 1516 49 1.9291 11516
25 0.9843 3/32 50 1.9685 1 31/32
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TROUBLESHOOTING

Diagnosing problemswith the motorcycle, either
mechanical or electrical, can be relatively easy if
the fundamental operating requirementsarekept in
mind. By doing so, problemscan beapproachedin a
logical and methodical manner. The first steps are
to:

1. Definethe symptomsof the problem.

2. Determine which areas could exhibit those
symptoms.

3. Test and analyzethe suspect area.

4. Isolatethe problem.

Being quick to assumea particular areais at fault
canleadtoincreased problems, lost timeand unnec-
essary parts replacement. The easiest way to keep
troubleshooting smple, is to perform the lubrica-
tion, maintenance and tune-up procedures de-
scribed in Chapter Three. The rider will gain a
better understandingof the conditionand functions
of the motorcycle.

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

For removal, installation and test proceduresfor
some components, refer to the specific chapter in
the manual. When applicable, tables at the end of
each chapter providespecificationsand wear limits.

OPERATING REQUIREMENTS

Thereare threerequirementsfor an engineto run
properly. These are: correct air/fuel mixture, com-
pression and properly timed spark. If one of these
requirementsis not correct, the engine will not run,
or will run poorly. A four-stroke engine performs
thesefunctionsas shownin 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 motorcycleis 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. Withthetransmissionin any po-
sition except neutral, with the clutch engaged
(clutchlever out), the enginewill not start.

2. Starterloclcoutswitch (locatedin clutchlever as-
sembly). With the transmission in gear, the engine
will not start if the clutch is engaged (clutch lever
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INTAKE
Intake valve opens
as piston begins
downward, drawing
air/fuel mixture into
the cylinder,through
the valve.

FOUR-STROKE OPERATING PRINCIPLES

4

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

COMPRESSION
Intake valve closes
and piston rises
in cylinder, com-
pressing

airffuel mixture.

POWER
Spark plug
ignites
compressed
mixture, driving
piston
downward,
Forceis 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. Sidestand switch. If theside stand is down with
the enginein gear and running, the enginewill stop
when the clutch lever is released.

4. Enginestop switch (A, Figure 2). When moved
to the off position (left or right of vertical), the
switchwill prevent the enginefrom starting, or, will
stop the engine when it is running. The engine will
start and run only when theswitchisin therun posi-
tion (vertical).

EnginelsCold

1. Shift the transmissioninto neutral.

2. Check that the engine stop switch is in the run
position.

3. Turn the fuel valve lever from the off position
(Figure3) totheon (vertical) position. An arrow on
the fuel valve pointsto the lever position.

4. Movethechokelever (Figure 4) fully to theleft
torichen the air/fuel mixture.

5. Turn on theignition switch (A, Figure 5).

6. Check that the neutral light (B, Figure 5) comes
on.

7. Pressthestarter button (B, Figure 2) whilekeep-
ing the throttle closed.

NOTE
The type of choke system used on the
KLRismost effective if the throttlere-
mains completely closed during
startup.

8. When the engine starts, gradually move the
chokelever to the right asthe enginewarmsup. Al-
low theenginetowarmup at anidlefor | minute, or
until the engine respondssmoothly and does not re-
quirethe choke.

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

Engine lsWarm or Hot

1. Shift the transmissioninto neutral.
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2. Check that the engine stop switch isin the run
position.

3. Turn the fuel valve lever from the off position
(Figure3) totheon (vertical) position. An arrow on
thefuel valve pointsto the lever position.

4. Turn on theignitionswitch (A, Figure5).

5. Check that the neutral light (B, Figure5) comes
on.

6. Pressthestarter button (B, Figure 2) whilekeep-
ing the throttle closed.

Engine | s Flooded

If the enginefailsto start after several tries (par-
ticularly if the choke has been used), it is probably
flooded. This occurswhen too much fuel is drawn
into the engineand the spark plug failsto ignitethe
air/fuel mixture. The smell of gasolineis often evi-
dent when the engineis flooded. If there are no ob-
vioussignsof fuel overflow from the carburetor,try
starting the engine by fully opening the throttle (no
choke) and operatingthe starter. If the enginestarts,
keep the engine running at a fast idle until it has
burned the excessfuel from the engine.

If theenginedoesnot start, performthefollowing
troubl eshooting steps before making other checks:
1. Check that the chokelever isfully to the right.
2. Look for gasolineoverflowingfromthe carbure-
tor or overflow hose.

a. If gasolineis evident, thefloat in the carbure-
tor bow! is stuck or adjustedtoo high.
b. Remove and repair the float assembly as de-
scribed in Chapter Eight.
3. Check theair filter for excessivebuildup.
4. Remove the spark plug and dry the electrodes.
Reinstall the plug and try starting the engine as de-
scribed above.
5. Performan engine spark test.

ENGINE SPARK TEST

An engine spark test indicates whether the igni-
tion systemis providing power to the spark plug. It
is a quick way to determineif a problemisin the
electrical system or fuel system.

CAUTION
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 thistest,
but a spark tester (Figure 6) will
clearly show if spark is occurring, as
well as the strength of the spark. This
tester can be purchased at parts sup-
ply storesor 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 aspark tester.

3. Ground the plugltester to bare metal on the en-
gine. Positiontheplugltester so thefiring end canbe
viewed (Figure 7).

4. Crank the engine and observe the spark. A fat,
blue spark shoul d appear at thefiring end. Thespark
should fire consistently as the engineis cranked.

5. If thespark appearsweak, or firesinconsistently,
check the following areasfor the possible cause:
Fouled/improperly gapped spark plug.

. Damaged/shorted spark plug lead and cap.

. Loose connectionin ignition system.

. Damaged cail.

Damaged ignition switch.

Dirty/shorted engine stop switch.

Damaged exciter cail or ignition pickup coil
(check ignition timing).

h. Damaged CDI unit.
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ENGINE PERFORMANCE

If the engine does not operate at peak perfor-
mance, the following lists of possible causes may
help isolatethe problem. Theeasier checksfor each
areaare listed first. These checksrepresentwhat 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 aworkingknowledgeof each of these systems.
Throughout the chapters, explanations, photos and
diagrams are provided to aid in learning the func-
tion of the mgjor components that make up each
system.

Engine Will Not Start or Startsand Dies

1. Fuel system:

T

1
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NOTE

For Californiamodels, if the fuel tank
isover-lled, heat can causethefuel 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-
tationuntil thefuel iscleared fromthe
system.

Fuel valve off.

Fuel tank near empty.

I mproper operation of choke lever.
Choke plunger stuck open.

Idle speed too low.

Engine flooded.

. Clogged fuel tank cap vent.

Contaminatedfuel.

. Cloggedfuel valve, fuel lineor carburetor.

Cloggedaair filter.

. Fuel tank diaphragm-valvevacuum hose dis-

connected or leaking.
Malfunctioningfuel tank diaphragm valve.

m. Pilot mixture screw misadjusted.

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

. Ignition:

Fouledlimproperly gapped spark plug.

. Damaged/shorted spark plug lead and cap.

. Loose connectionin ignition system.

. Damaged cail.

Damaged ignition switch.

Dirty/shorted engine stop switch.

. Damaged exciter coil or ignition pickup coil
(check ignition timing).

h. Damaged CDI unit.
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. Engine:

a. Compression rel ease malfunctioning.
b. No valve clearance.

¢. Leaking cylinder head gasket.

d. Stuck/seized valve.

e. Worn piston and/or cylinder.

Poor Idleand L ow Speed Performance

1. Fuel system:

Improper operation of choke lever.
. Choke plunger stuck open.
Idle speed too low.
. Engine flooded.
Clogged fuel tank cap vent.
Contaminated fuel.
. Clogged fuel valve, fuel line or carburetor.
. Clogged air filter.
Fuel tank diaphragrn-valvevacuum hose dis-
connected or leaking.
Malfunctioningfuel tank diaphragmvalve.
. Pilot mixture screw misadjusted.
Float valve clogged or sticking.
.Air lesks at intake duct.
. Loose carburetor diaphragm cover.
. Tom or damaged slide diaphragm.
. Dragging carburetor slide.
. Wrong pilot jet for atitude.
Clogged muffler.
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. Ignition:

a. Fouledlimproperly gapped spark plug.
b. Damaged/shorted spark plug lead and cap.
¢. Loose connectionin ignition system.

d. Damaged cail.
e. Damagedignition switch.
f. Dirty/shorted engine stop switch.
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g. Damaged exciter coil or ignition pickup coil
(check ignition timing).
h. Damaged CDI unit.

. Engine:

a. Compression rel ease malfunctioning.
b. Improper valve clearance.

¢. Low compression.

d. Improper valve/camshaft timing.

Engine L acksPower 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.

. Clogged air filter.
Fuel tank diaphragm-valvevacuum hose dis-
connected or leaking.

. Mafunctioning fuel tank diaphragm valve.

. Float valve clogged or sticking.
Air leaks at intake duct.
L oose carburetor diaphragm cover.

. Tom or damaged slide diaphragm.

1 Dragging carburetor slide.

m. Wrong pilot or main jet for altitude.

n. Clogged muffler.

-~ O
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. Ignition:

a. Fouled/improperly gapped spark plug.

. Damaged/shorted spark plug lead and cap.

. Loose connection inignition system.

. Damaged cail.

Damaged exciter coil or ignition pickup coil
(check ignition timing).

f. Damaged CDI unit.
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. Engine:

a Compression release malfunctioning.
b. Improper vave clearance.

¢. Low compression.

d. Improper valve/camshaft timing.

. Brakesand wheels:

a Brake pads dragging on brake disc.
b. Worn/seized wheel bearings.
c¢. Drivechaintoo tight.

. Clutch:

a. Clutch incorrectly adjusted.
b. Wesk clutch springs.
¢. Worn clutch platesand discs.

Poor High Speed Performance

1. Fuel system:

Improper operation of chokelever.

. Choke plunger stuck open.

. Contaminated fudl.

. Clogged fuel valve, fuel line or carburetor
jets.

e. Clogged air filter.

f. Airleaks at intake duct.

g. Float valvetoo high.

h.

i.
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Loose carburetor diaphragm cover.
Tom or damaged slide diaphragm.
. Dragging carburetor dlide.
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. Engineail level too high.
b. Incorrect valve clearance.
c. Weak/broken 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 theengine
to overheat. When this occurs, stop
and allow the engine to cool. If over-
heating continuesafter the bikeisrid-
den at moderate speeds and lower
rpm, check the motorcycle and deter-
mine the cause of overheating.
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1. Cooling system:
Coolant level low.
. Water in system; no coolant mix.
. Airin system.
. Radiator clogged.
Radiator cap damaged.
Thermostat damaged.
. Fan fuse blown (1990-on).
. Fanrelay or switch faulty.
i. Fan shaft seized.
j- Water pump impeller loose.
k. Water pump impeller damaged.
1 Water temperaturesending unit faulty.
m. Water temperaturegauge faulty.
2. Engine:
Excessiveidling.
. Insufficient oil level or viscosity.
Incorrect spark plug heat range.
. Clogged crankcaseail strainer.
Excessive carbon buildup on piston/cylinder
head.
3. Fue system (causing lean fuel mixture):
a. Clogged/pinched fuel tank cap vent hose.
b. Airleaksat intake duct.
¢. 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).
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ELECTRICAL TESTING

Refer to Chapter Ninefor testing the starting sys-
tem, ignition system, charging system, fan system
and switches. Refer to the procedures in Engine
Sarting 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 diagramsin 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
connectorshave alock mechanism molded into the
connector body. If theseare not fully locked, acon-
nection may not be made. If there are connectors

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

STARTING SYSTEM
Starter TurnsSlowly

1. Wesk 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
Sarting Systemin Chapter Ninefor the system dia-
gram and component testing procedures. Begin
testing at the starter relay.

ENGINE NOISE

Noiseisoftenthefirst indicator that somethingis
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 contaminatedfuel.

2. Leanfuel mixture.

3. Excessive carbon buildup in combustion cham-
ber.

4. Damaged exciter coil or ignition pickup coil
(check ignitiontiming).

Knocks, Ticksor Rattles

1. Enginetop end:
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Cylinder
pressure

LEAK-DOWN TESTER

Supply pressure

To cylinder head

——

To air compressor

Incorrect valve clearance.
. Broken or weak valve spring.
Damaged compression rel ease.
L oose cam chain/damaged tensioner.
. Worn piston pin or piston pin bore.
Worn connecting rod small end.
. Worn piston, ringsand/or cylinder.
ngine bottom end:

L oosebalancer chain.

Worn connectingrod bearings.

Worn crankshaft bearings.
. Worn balancer bearings.
Worn transmission bearings.
Worn or damaged transmission gears.
. Incorrectinstallation of balancer.

N
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MOTORCYCLE NOISE

Thefollowing possiblecausesof noisewill likely
occur only when the bikeisin motion.
Excessively loose drive chain.
Worn chain sliders.

L oose exhaust system.
Loose/missing body fasteners.
Loose skid plate.

L oose shock absorber.

L oose engine mounting bolts.

. Brake pads dragging on Frake disc.
. Worn/seized wheel bearings.
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ENGINE LEAKDOWN TEST

The condition of the piston rings and valves can
accurately be checked with aleakdown tester. With
al vaves in the closed position, the tester is
screwed into the spark plug holeand air pressureis
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-
ure8).

1. Start the engineand allow it to warm up.
2. Shut off the engine and remove the carburetor
and exhaust pipe.
3. Removethe spark plug.
4. Setthepistonto TDC onthecompressionstroke.
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-
structionsfor thetester. When pressureis appliedto
the cylinder, check that the engineremainsat TDC.
If necessary, put the transmissionin gear.
7. While the cylinder is under pressure, listen for
air leakage at the following aress.
a. Exhaust port. If there is leakage, the exhaust
valvesareleaking.
b. Intake port. If there is leakage, the intake
valvesare leaking.
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¢. Crankcase breather tube. If there is |eakage,
the piston rings are leaking.
8. A cylinderwith aleakdown of 5 percentor lessis
ideal. A cylinder with morethan 10 percent |eakage
should be inspected to determine if leakage is
caused by normal wear or damage. | nspection of the
partswill thenindicatewhat action should betaken.

CLUTCH

The two main clutch problems are clutch dlip
(clutch does not fully engage) and clutch drag
(clutch does not fully disengage). These problems
are often caused by incorrect clutch adjustment or a
damaged/unlubricated cable. Performthefollowing
checksbeforeremovingtheright crankcasecover to
troubleshootthe clutch:

1. Check the clutch cable routing from the handle-
bar to the engine. Check that the cable isfree when
the handlebaris turnedlock to lock, and that the ca-
bleendsare 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. Damaged/kinked cable.

b. Incorrect cablerouting.

c. Cablenot |ubricated.

d. Worn/unlubricated lever at the handlebar.

e. Damaged releaselever at the engine.

3. If no damage was detected in the previoussteps,
and thelever moveswithout excessiveroughnessor
binding, check the clutch adjustmentasdescribedin
Chapter Three. Note the following:

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

b. If theclutchcableisin good conditionand ad-
justment is correct, the clutch plates may be
worn or warped.

Clutch Slipping

When the clutch dlips, the engine accelerates
faster than what the actual forward speed indicates.
When continuous dlipping occurs between the
clutchplates, excessiveheat quickly buildsupin the
assembly. This causes plate wear, warp and spring
fatigue. Oneor more of the following can cause the
clutchto dlip:

1. Clutchwear or damage:

Incorrect clutch adjustment.
. Wesak or damaged clutch springs.
. Loose clutch springs.
. Worn friction plates.
Warped clutch (steel) plates.
Worn/damaged rel ease lever assembly.
. Damaged pressure plate.

h. Clutch housing and hub unevenly worn.
2. Clutch/engine oil:

a. Excessiveail in crankcase.

b. Incorrect il viscosity.

c. Oil additives.
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Clutch Dragging

When the clutch drags, the plates are not com-
pletely separating. This causes the motorcycle to
creep or lurchforward when the transmissionis put
into gear. Onceunderway, shiftingisdifficult.If this
conditionisnot corrected, it can causetransmission
gear and shift fork damage, due to the abnormal
grinding and impacts on the parts. One or more of
the following can causethe clutch to drag:

1. Clutchwear or damage:
a. Worn/damaged release lever assembly.
b. Warped clutch (steel) plates.
¢. Swollenfriction 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. Clutch/engine oil:
a Lowoil level.
b. Incorrect viscosity oil.
c. Oil additives.

Clutch Noise

Clutch noiseis usually caused by worn or dam-
aged parts, and is more noticeableat idle or low en-
gine speeds. Clutch noise can be caused by the
following conditions:

1. Wear in the clutch lifter bearing and/or lifter.

2. Excessiveaxia play in the clutch housing.

3. Excessivefriction plate to clutch housing clear-
ance.

4. Excessivewear between the clutch housing and
primary drive gear.
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Check:
¢ Loose or damaged line fittings

Disc brake fluid leakage

¢ 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

Brake overheating

e Incorrect brake fluid
¢ Caliper piston and/or brake pads hanging up
¢ Riding brakes during riding

Check:
¢ \Warped brake disc

Brake chatter

¢ Incorrect caliper alignment

¢ Loose caliper mounting bolts

* Loose front axle nut and/or clamps
¢ \Worn wheel bearings

¢ Damaged hub

¢ Restricted brake hydraulic line

¢ Contaminated brake pads

Chech:
¢ Incorrect brake fluid

Brake locking

¢ Plugged passages in master cylinder
¢ Caliper piston and/or brake pads hanging up
¢ Warped brake disc

Check:
e Air in brake lines

Insufficient brakes

e \Worn brake pads

¢ Low brake fluid

Incorrect brake fluid

Worn brake disc

Worn caliper piston seals

Glazed brake pads

Leaking primary cup seal in master cylinder
Contaminated brake pads and/or disc

Check:
¢ Contaminated brake pads and/or disc

Brake squeal

e 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 problemsare often difficult to dis-
tinguish from problems with the clutch and gear
shift linkage. Often, the problemis symptomatic of
one area, while the actual problem is in another
area. For example, if thegearsgrind 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, thetransmissioneventual ly becomesdam-
aged, too. Therefore, evaluate al the variablesthat
exist when the problem occurs, and aways start
withtheeasi est checksbeforedi sassemblingthe en-
gine.

When the transmission exhibits abnormal noise
or operation, drain the engine oil and check it for
contaminationor metal particles. Examine a small
quantity of oil under brightlight. If ametalliccast or
piecesof metal are seen, excessivewear and/or part
failureisoccurring.

Difficult Shifting

1. Clutch:
a. Improper clutch operation.
b. Incorrect clutch adjustment.
¢. Incorrect oil viscosity.
2. Shift shaft:
a. Loose/stripped shift lever.
b. Bent/damaged shift shaft.
¢. Worn pawl plate engagement points.
d. Damaged paw! plate or paw! spring.
e. Damaged return spring or loose spring post.
3. Lever:
a. Damaged lever.
b. Brokenlever spring.
c. Looselever bolt.
4. Shiftdr umand shift forks:
a. Worn/loose shift cam.
b. Worn shift drum grooves.
¢. Worn shift forks/guide pins.
d. Worn shift drum bearings.

GearsDo 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.
¢. Worn shift forks/guide pins.
3. Transmission:
a. Worn gear dogs and mating recesses.
b. Worn gear groovesfor shift forks.
¢. Worn/damaged shaft snap rings or thrust
washers.

BRAKES

Thedisc brakesarecritical 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 checksin 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 thedisc can indicatea
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:
Incorrect tire pressure.
. Unbalancedtire and rim.
Loose/broken spokes.
Damaged rim.
Loose or damaged handlebar clamps.
L oose steering stem nut.
. Worn or damaged front wheel bearings.
. Bentor loose axle.
. Cracked frame or steering head.
2. Handlebar is hard to turn:

a. Tirepressuretoo low.

b. Incorrect cable routing.

c. Steering stem adjustment too tight.

d. Bent steering stem.

TTe@ o a0 oW
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3.

e. Improperly lubricated or damaged steering

bearings.
Handlebar pullsto oneside:
a. Bentfork leg.
b. Fork oil levels uneven.
¢. Bent steering stem.
d. Bent frame or swing arm.

. Shock absorptiontoo soft:

a. Low fork ail level.
b. Fork oil viscosity too low.

¢. Shock absorber rebound damping too low.

d.

e.
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Shock absorber spring preload too low.
Shock absorber spring weak.

. Shock absorptiontoo hard:

Air pressurein fork.

. Hightire pressure.

. Highfork ail level.

. Fork ail viscosity too high.
. Bent fork.

Shock absorber rebound damping too high.

. Shock absorber spring preload too high.



CHAPTER THREE

LUBRICATION, MAINTENANCE AND TUNE-UP

This chapter provides information and proce-
duresfor properly lubricating, fueling and adjusting
the motorcycle. Refer to Table 1 for the recom-
mended serviceinterval sand those componentsthat
require inspection, lubrication or adjustment.

Refer to the sectionsin this chapter for perform-
ing many of the mai ntenance procedures described
inTablel. For servicesthat requireextensivedisas-
sembly of a component, refer to the appropriate
chapter(s) in the manual for inspection and repair.

Refer to Safety and Basic Service 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 theengineiscold. Refer to the proceduresand
tables in this chapter for information concerning
fuel, lubricants, tirepressureand component adjust-
ments. Start the motorcycleasdescribedin Sarting
the Engine in Chapter Two.

1. Check fud linesand fittingsfor |eakage.
2. Check fuel level.
3. Check engineoil level.

4. Check coolant level.

5. Check brakeoperationand leverlpedal freeplay.
6. Check throttle operation and free play.

7. Check clutch operation and free play.

8. Check for air pressurein thefork legs.

9. Check steering for smooth operation and no ca-
ble binding.

10. Check tire conditionand 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 dirtldebrisbuildup.

18. Check suspension for leakage and proper set-
tingsfor riding conditions.

19. Check enginestop switchfor proper operation.
20. Check lightsand signalsfor 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 (1600 km) of engineoperation.
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1. Make the following checks and observations
when breakingin the engine:
a. Operatethe bike on hard ground. Do not run
in sand, mud or up steep hills. Thiswill over-
load and possibly overheat the engine.

b. Vay the throttle position. Do not keep the
throttlein the same positionfor 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 engineisfilled with the proper
amount and grade of engineoil.

f. Check that the cooling systemisfilled.
2. Start the engine and allow it to warm up for at
least 2 minutes. Do not race the engine whileit is
warmingup. During thistime, 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 thethrottlespeed and do not lug theengine. At
the end of the 500 mile period, perform the mainte-
nance procedureslisted in Table 1.
4. For the second 500 miles (800 km) do not oper-
atethemotorcycleover 6000 rpm. During thistime,
vary the throttle speed and do not lug the engine.

TUNE-UPAND SERVICE INTERVALS

The maintenanceand lubricationintervalsin Ta-
ble 1 are based on equal use of the bike, both onand
off theroad. If the motorcycleisregularly operated
in extremeweather conditions, or subjected to wa-
ter or sand, perform the service procedures more
frequently.

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

BATTERY

When new, the motorcycleis equipped with a 12
volt, 14 amp-hour battery. If the motorcyclehas not
been used for at least two weeks, the battery should
be charged to prevent sulfationof the battery plates.

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

Removal/Installation

1. Check that theignition switchis off.

2. Remove the side covers and seat (Chapter Fif-
teen).

3. Disconnect the negative cable from the battery
(A, Figure1). Do not alow theloose cableto touch
the frame or other metal part of the motorcycle.

4. Removetheinsulator cover fromthepositiveca-
ble, then removethe cable from the battery (B, Fig-
urel).

5. Remove the vent tube, then the screw securing
the battery holder (Figure?2).

6. Clean and check the components for damage.

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

a. Check that the battery terminalsface therear
of the motorcycle.

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

¢. Tightenthecablesfirmly.Do not apply exces-
siveforce.
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Electrolyte Check

Thebattery electrolytelevel 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 thelevel of
each cell can be viewed. The upper and lower level
indicator on the battery holder only showsthe 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 electrolytelevel istoo low for any cell, re-
movethe cap abovethecell, then add distilled water
toraisethelevel to the upper mark. Do not over fill
the battery. Replacethe 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 determinewhether the battery is
adequate to operate the motorcycle, perform a bat-
tery load test, as described in Chapter Nine.

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

2. Measurethe 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
(1.210 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 proceduresin this section.

Charging

Whenrechargingthebattery, acharger (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 chargeratesaretoo high and will over-
heat the battery and damagethe battery plates.

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

1. Removethe battery from the motorcycleas de-
scribed in this section.
2. Connect the positive and negative leads of the
chargerto the positiveand negativeterminalson the
battery.
3. Set the charger to 12 volts. If the charger has a
variablechargerate, select alow setting. Usinga 1
amp, constant-currentcharger, the suggestedcharge
ratesfor a conventiona 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 alow the battery to
chargefor the specified time.
5. After the battery is charged, turn off the charger
and removethe leads from the terminals.
6. If necessary, add distilled water to any cellsthat
are below the upper level mark.
7. Check battery voltage as described in this sec-
tion. If thebattery voltagedoesnot remainstablefor
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at least one hour, or continuesto be undercharged,
replacethe battery.

FUEL AND LUBRICANTS

Fud Requirements

The engine is designed to operate on unleaded
pump-gradegasoline, with an octaneratingof 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 rot fill the
tank up to the neck of the fuel tank.
Heat can cause thefuel to expand and
overflow into the evaporative emis-
sion control unit lines, located near
the filler neck. This can cause hard
starting and engine hesitation until
thefuel is cleared fromthe system.

EngineOil

Theenginerequiresamultigradeoil with an SAE
viscosity rating of 10W-40, 20W-40, 10W-50 or
20W-50. The ail should have a service classifica
tion of SG. The oil viscosity rating and classifica-
tion areindicated on the oil container.

Since multigrade oil is blended with chemical
polymersthat changethe characteristicsof theoil as
itisheated or cooled, the SAE numerical ratingsin-
dicate the equivalent weight of the oil at 0° F (-18"
C) and 210° F (99° C). Thenumbersdo not indicate
an actua thickness, but rather the oilsability to cir-
culateand lubricateat these extremes.

For this engine, the engine oil is also used to lu-
bricate the transmission. Over time, the transmis-
sionwill shear the polymersin the oil, reducing its
lubrication abilities. Therefore, always change the
oil andfilter at theintervalsindicatedin Table 1. If
possible, use the same brand of oil at each ail
change.

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

Fork Oil

Thefork uses 10-weight fork oil in thefork legs.
Refer to Table 2 for the recommendedfork 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 reguired, it is indicated in the procedures
throughout the manual. Grease components fre-
guently, asthis purgeswater and grit from the com-
ponent and extendsitslife.

Chain Lubricant

Useagood-qualitychainlubricantthat iscompat-
iblewith the type of chaininstalled 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 specificaly for
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O-ringchains. Sincethelinksof anO-ringchainare
permanently lubricatedand sealed, O-ringchain 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.
Theselubricantsattract dirt and subject the O-rings
to unnecessary abrasion.

Control Cable Lubricant

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

Air Filter Oil

Use a commercia 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

Theoil level ischecked at the sight glass(Figure
5) and replenishedat the cap (Figur e 6), located on
theright side of the engine.

1. Whencheckingtheoil level, notethefollowing:

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

b. If the engine has been running, allow the en-
gineto standfor several minutesso theoil can
drain to the crankcase.

c. If theoil waschanged priorto this check, start
the engine and alow the oil to circulate
throughout the engine. Failureto run the en-
gine prior to checking the oil level causesan
inaccurate reading.

2. Park the bike on level ground.

3. Hold the bike upright (off the sidestand) so the
engineislevel.

4. Inspect the qil level at the sight glass.

a. Theail level should be betweenthe upper and
lower level marksthat are to each side of the
sight glass(Figure7).Readtheoil level at the
center of the sight glass, not at the edges.

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

5. If theoil level istoo low, removethecap (Figure
6)ontheright crankcasecover and add theappropri-
ate grade of il to bring thelevel to the upper mark.
Add oil in small quantities and check the level of-
ten. Do not overfill the crankcase.

6. Screwthecapinto place. If oil leakageisevident
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
recommendedin Fuel and Lubricants.

Always change the oil when the engineiswarm.
Contaminantswill remain suspendedin the oil and
it will drain more completely and quickly.

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

1. Supportthemotorcyclesoitislevel and secure.
2. Wipe the area around the oil fill cap, then re-
move the cap from the engine (A, Figure8).

3. Place a drain pan below the engine drain plug,
thenremovethedrain plug (Figure9). Allowtheail
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 cover;, grasp
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the tab on the cover and work the
cover straight out. Avoid binding, or
using tools fo pry the cover:

5. Removethefilter and mounting pin (Figure10).
6. Clean and inspect thefilter housing and parts.

a The oail filter bypass valve is insde the
mounting pin (A, Figure 11). When cleaning
the pin, check that the spring-loaded valveis
clean and free to open. Pressthe valve open
from the narrow (stepped) end of the mount-
ingpin.

b. Install a new seal washer on the drain plug.
Replacethedrain plugif thethreads are dam-
aged or excessively worn.

. Install anew, lubricated O-ring onto thefilter
cover (B, Figure11).

d. If leakageis evident around the ail fill plug,
replacethe 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
Nem (17 ft.-1b.).

8. Install the mounting pin and new oil filter asfol-
lows:

CAUTION
The mountingpin must beinstalledin
the correct direction.

a. Lubricate the grommets at both ends of the

filter, theninsert themounting pinintothefil-
ter. Thefilter grommetsmust rest on thewide
part of the mounting pin and not on the nar-
row end (Figure 12).

b. Insert thefilter and mounting pin into thefil -

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 a the back of the filter
housing.

¢. Alignand install the ail filter cover squarely
against theenginecover. Check that thearrow
on the cover (C, Figure 8) pointsup and that
the O-ring is not pinched.

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

9. Fill the crankcasewith the required quantity and
grade of engineoil.

a. Refer to Table 2 for engine oil capacity.

b. Note that oil capacity is greater when the fil-
ter is changed.

10. Screw thefill cap into place.

11. Check the engine oil level as described in En-
gine Oil Level Check in this section.

12. Check dl fittingsfor leakage.

13. Disposethe used engine oil in an environmen-
tally safe manner.

Fork Oil Replacement

Thefork legsdo not need to be removedfromthe
motorcycleto changetheoil. If fork seal |eakageor
other damageisevident, refer to Chapter Twelvefor
seal replacement and filling procedures, with the
fork legs off the bike.

1. For each fork leg, remove the cap and depress
theair valve(Figure 14) toreleaseany air pressure.
2. Removethedrain screw and O-ring (Figure 15)
from both fork legsand allow the oil to drain. Pump
the fork to assist in draining. When completed, in-
stall anew O-ring and tighten the drain screw.

3. Support the motorcycle so it is stable and the
front wheel is off the ground.

CAUTION
Do not attempt to disassembl ethe fork
without the front whedl off the 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. Removethefork caps (Figure 16).

5. Removethe spring spacer (Figure 17) fromeach
leg.

6. Remove the spring seat and spring (Figure 18)
from each leg. If the springs are progressively
wound, makenote of which end of thespringsisup.
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7. Clean and inspect the parts.

8. Refer to Table 2 for the recommended oil and
quantity.

9. Measureand pour theail into thefork legs (Fig-
ure19).

10. Measureand set the oil level asfollows:

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

b. Useafork oil level tool to set the ail 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 ail to bring the
level sto the requireddistance. Both legsmust

haveidentical levels. / 7?1
o e e
NOTE D,
Theoil level establishestheairpocket S Sy
that is above the oil. Since the air i, ;
pocket contributes to fork damping, Oil level ; r;‘ s /

dlight variation of the oil level is per-
missibleto 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. Tightenthefork capsto 29 Nem (21 ft.-1b.).

Cable Lubrication

If thereishbinding or drag in thethrottleor clutch,
this can indicatealack of cablelubricationor worn
parts. Sincethe throttle uses two cables, also check
the adjustment. Use lithium grease to lubricate the
control cable pivots. L ubricatethe cableswithlight
oil or cablelubricant. If the clutch or throttlecables
continueto operate poorly after lubrication, discon-
nect the cable(s) at both endsand check for binding
or drag. Replace the cable(s) if necessary. If the ca-
ble(~)s 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 removeit from the clutch lever as-
sembly.

2. Removethepivot bolt (A, Figure 21) and lower
nut Fom the lever.

3. Loosen the clutch cablelocknut (B, Figure21),
then turn the adjuster (C) in until the cableand lever
can beremoved Fomthedlotsin 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. Attachacablelubricator,thenlubricatethecable
with an aerosol cable lubricant (Figure 24). Keep
the cablein 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 cableand
lever assembly, occasionally inspect
the condition of the starter lockout
switch, located on the bottom of the
clutch lever housing. Open the switch
(Figure25) and clean dirt and lubri-
cant that has accumulated in the
switch housing. Clean the switch con-
tacts with electrical contact cleaner,
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then wipea 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-
turethatpasses 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 thelever assembly. Install the hand guard
after the cableis adjusted.

9. Adjusttheclutch cable asdescribedin thischap-
ter.

Throttlecables

The throttle uses two cables. One cable pullsthe
throttle open during acceleration, while the other
pulls, the throttleclosed during decel eration. In op-
eration, the cables always move in opposite direc-
tionsto one another. Usethefollowing procedureto
disassemble, clean and lubricate the cables and
throttle assembly.

1. At the handlebar, remove the rubber boots from
thethrottlecable adjusters, then |oosen the locknuts
(Figure 26). Thetop cableis the accelerator cable.
2. At the carburetor, loosen the locknuts and re-
movethe cables from the holdersand throttle valve
(Figure27). Theleft cableis the accelerator cable.
3. Remove the screws from the housing and sepa-
rate the parts (Figure28).

4. Remove the cable ends from the throttle drum,
thenremovethe cable guidefromthe upper housing
(Figure29).

5. Removethe cableadjusters, then removethe ca-
ble endsfrom the housing. Removethe grip assem-
bly from the handlebar.

6. Clean the throttle assembly and cableends.

7. Attachacablelubricator, then lubricateeach ca-
ble with an aerosol cable lubricant (Figure 24).
Keepthe cablein avertical position so the lubricant
can pass to the oppositeend. Movethe cablein the
housing to help distribute the oil. Stop lubrication
when oil is seen at the opposite end of the cable.

8. Lubricatethethrottledrum, cableendsand cable
guide with lithium grease.

9. Ingtall the grip on the handlebar.

10. Passthe cable endsthrough the upper housing,
then pull al slack out of the cables. Check that the
cablesareintheir correct hole. Temporarily tapethe
cable housings to the handlebar fittings. This pre-
vents the housings from falling out of the fittings
and easesin 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 endsin the drum.

12. Route the cablesthrough the cable guide, then
hold the assembly together while the tape from the
handlebar is removed. Figur e 30 showshow theca-
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blesmust routethrough the cableguide. Thetop ca-
bleisthe accelerator cable.

13. Fitthecablesand guideinto the upper housing,
then seat the assembly onto thelower housing. Hold
the partstogether until the screws can be installed.

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

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

Drive Chain Cleaningand Lubrication

Thebikeisequippedwith an O-ringchainthat re-
quiresroutine 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 chainsare 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. Thisis particularly true
for O-ring chains. If water is forced past the
O-rings, water will be trapped inside the links.
Strong solvents can soften the O-rings so they tear
or damageeasly.

Although chains are often lubricated while they
are installed on the bike, the chain should periodi-
caly be removed from the bike and thoroughly
cleaned. Thefollowing proceduredescribesthe pre-
ferred method for cleaning and lubricating the
chain.

1. Refer to Drive Chain Removal and Installation
in Chapter Eleven to removethe chain.

2. Immerse the chain in kerosene and work the
links so dirt is loosened.

3. Lightly scrubthe chainwith asoft-bristlebrush.

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

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

NOTE
Whilethechainisremoved, check that
it is still within the wear limit as de-
scribedin DriveChain and Sprockets
I nspection in this chapter.

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

CAUTION
Sncethelinks 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. /¢
isnot tacky and resiststhe 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. Adjustthe chain as described in this chapter.

Air Filter Cleaning and L ubrication

The engineis equipped with areusable, foam air
filter. Do not operate the bike without the air filter,
or withadamaged air filter. Performancewill not be
enhanced and rapid engine wear will occur.

1. Removetheright side cover (Chapter Fifteen).
2. Removethe screw and cover (Figure 31) from
theair filter housing.

3. Remove the retaining bolt and washer (Figure
32) from theair filter assembly, then removethe as-
sembly from the engine.

4. Remove the frame from the air filter (Figure
33).

5. Wash dl partsin 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 thefilter.

6. Allow thefilter to completely dry.

7. Apply filter ail to the filter, squeezing the filter
s0 the ol is distributed evenly. Squeeze out the ex-
cessoil. When performingthisstep, handlethefilter
with disposablegloves, or put thefilter in aplastic
bag to sgueeze and distribute the oil. Follow the
manufacturer'sinstructionswhen oiling the filter.

NOTE
Qil specifically formulated for foam
filters should be used. Thistype of oil

stays adhered to the foam and traps
dust effectively.

8. Instal the frameinto the filter, seating it under
thefoam lip (Figure 34).

9. Apply lithiumgreasearoundthe perimeter of the
filter lip. This helps seal thefilter against the hous-
ing.

10. Clean the housing and filter sealing surface.
Check that the drain in the bottom of the housingis
open.

11. Cleanthehousing cover and inspect the gasket
(Figure 35). The gasket seals the cover, and mini-
mizesvibration of the cover.

12. Install the filter, checking that it seats against
the filter housing. Install the washer and retaining
bolt.

13. Alignand fit thefilter assembly into theair fil-
ter housing. Check that the filter is completely
seated against the housing, then tighten the bolt.
14. Install the cover, fitting thetab on theright side
into the housing.

15. Screw the cover into place.

16. Install theright side cover.
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Air Filter Housing Drain

Whenever theair filter has been lubricated, regu-
larly check the air filter housing drain (Figur e 36)
for excess oil that has drained from the filter. The
drainislocated behind the rear brake pedal. If il is
inthereservoir,removetheplugfromthedrainhose
and allow the oil to drain. The drain hoseis not at-
tachedto thedrainholethat isvisibleintheair filter
housing. The drain hose attachesto afitting that is
in the housing duct, near the air filter.

MAINTENANCE AND INSPECTION

Evapor ative Emissions Control System
Inspection (California M odels Only)

No adjustments are required for the evaporative
emissions system. Visualy 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 I nspection

Inspect all fasteners on the motorcyclefor tight-
ness and condition.
1. Retorque nuts, bolts and screws as specified in
thetablesat the end of each chapter. Refer to Table
4 in Chapter One when atorque 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-
vicefor spark arresting. The muffler also limitsex-
haust noise to 80 decibels. This information is
stampedinto the muffler near therear heat shield.In
order for the muffler to perform correctly and not
affect engine performance, the internal baffle
should be purged of carbonbuildup. Thisis particu-
larly important if the engine has been running too
rich.

WARNING
Do not spray solvents or other com-
bustible liquids into the muffler to aid
in removing buildup. This can result
in an explosion and/or fire.

1. Park the motorcyclein an open area, away from
combustible materials.

2. Remove the two plugs on the back side of the
muffler (Figur e 37) and the plug near theright pas-
senger peg (Figure 38).

3. Start the engine.

4. Wearing gloves, use arubber malletto tap onthe
surface of the muffler asthe engine speed israised
and lowered. Also, momentarily placeafolded shop
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cloth over the end of the muffler to force exhaust
pressureout of the plug openings.

5. When no more carbon particlesare purged, stop
the engineand 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 |oosened. When the bolt
is tightened, it locks the tensioner into place until
theboltisagainloosened, usually at the next sched-
uled maintenance.

1. If desired,removethe skid platefor easier access
to the tensioner bolt. The bolt is located below the
alternator cover (left side of engine), near the frame
(Figure 39).

2. Removethe rubber plug.

3. Loosen the tensioner bolt by turning it no more
than two turns counterclockwise.

4. Retightenthe tensioner bolt.

5. Install the rubber plug.

6. Install the skid plate, if removed.

CAUTION
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. i
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
causethe chain to derail, causing po-
tentially severe engine damage.

Carburetor Float Chamber Drain

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

WARNING
Do not drain the float chamber while
theengineis hot or running.

1. Support thebike soit is vertical and level.

2. Connectalengthof 25 mm(1/4in.) ID hoseonto
thedrain (A, Figure 40). Route the end of the hose
into a suitable container.
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3. Turn the drain screw (B, Figure 40) out two
turnsand alow 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 thedrain hose.

Coolant L evel I nspection

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. If the 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 pressureisre-
lieved. Also, when the engine is hot,
the cooling fan can operate even
though the key is in the off position.
Do not touch or use tools near the fan
until the engine has cool ed.

Refer to Table 2 for the recommended coolant
and mixing ratio.
1. Supportthebikesoitisvertical and level.
2. Atthereservetank cover, check thecoolantlevel
at the gauge. The level should be between the low
and full markson the cover (Figure41). If thelevel
istoo low, do the following:

a. Remove the two screws securing the reserve

b.

tank cover.

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

Check for leakage at the hoses and reserve
tank.

. Install the reservetank cover.

If thereservetank isempty, check thelevel in
theradiator. The coolantlevel shouldbetothe
bottom of thefiller neck on theradiator (Fig-
ure43).

If the coolant level is below the filler neck,
add coolant mixtureto raise the level.

. Install the radiator cap.
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h. Start the engineand inspect for leaks. If there
is leakage at the drain hole at the bottom of
thewater pump (A, Figure44), thisindicates
that leakage is occurring at the mechanical
sed in the water pump. Repair the water
pump as described in Chapter Ten. If engine
oil isleaking from the hole, the oil seal in the
right crankcase cover is leaking. Replace the
seal asdescribedin Chapter Six.

CAUTION
If the coolant level continuesto drop,
pressure test the cooling system. Se-
vere engine damage can occur if the
engineis allowed to overheat.

Cooling System | nspection

Annually check the condition of the cooling sys-
tem, or whenever it is suspected that overheatingis
occurring. The radiator cap and cooling system are
checked individually with a cooling system tester.
Thistester appliesthe required pressureto the cool -
ing system and cap. A pressure gauge attached to
thetester isobserved and | eakagecan be detected. A
Kawasaki deal ershipcan performthisinspection, or
a tester can be purchased at an automotive parts
supplier. Test theradiator cap and cooling systemas
follows:

WARNING
Test the cooling system when the en-
gine and coolant are cold. Severein-
jury could occur if the system is
checked whileit is hot.

1. Supportthebikesoitisvertical 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. Replacethe
cap if damageis evident.

3. Determine the cap relief pressure. Wet the sed
on the radiator cap, then attach the cap to the tester
(Figure4b5). Apply pressureto the cap. Relief pres-
sure for the cap is 93-123 kPa (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 there-
lief pressureis too high or low, replace the
cap.

4. Check that theradiator isfilled to the bottom of
thefiller neck (Figure 43). Attach the tester to the
radiator, then pump the tester to 137 kPa (20 psi).

CAUTION
Do not exceed /37 kPa (20 ps). Ex-
cessive pressure can damage the cool -
ing system components.

Observethe pressuregaugeand do thefollowing:

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

b. If the gauge does not hold the required pres-
sure, check for leakage at the radiator and all
fittings. If the pressurelowersand then stabi-
lizes, check for swollen radiator hoses. Re-
place or repair the cooling system
componentsso it maintainsthe 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 systemis drained while it is hot.

CAUTION
Do not allow coolant to contact
painted surfaces. If contact does oc-
cur, immediately wash the surface
with water.

1. Removethe skid plate (Chapter Fifteen).
2. Support thebikeso it isvertical and level.
3. Removethefuel tank and radiator covers (Chap-
ter Fifteen).
4. Place adrain pan under the right side of the en-
gine, below the water pump. Removethedrain plug
from thebottom of thewater pump (B, Figure 44).
5. As coolant begins to drain from the engine,
dowly loosen and remove the radiator cap so the
flow from the engine increases. Be ready to reposi-
tion the drain pan, if necessary.
6. Removethereservetank cover, then removethe
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.
¢. 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
Nem (88in.-1b.).

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 alow 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.

¢. Whenthe coolant level no longer goes down,
fill the radiator to the bottom of thefiller 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-
latefor about 30 seconds. Shut off theengineand do
the following:

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

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

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

14. Rinseand dry theframeand enginewhere 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 sprocketsis both unreli-
able and potentially dangerous. Inspect the chain
and rear sprocket for wear and replaceif 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.

Generdly, 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 thechainis not removed from the sprockets,
loosen the axle nut and turn the chain adjusters
equallyto takeall play out of thechainaongitstop
run.

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

2. Measurethelength of any 20-link (21 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
exceedsthe service limit, replace the chain.

b. If the chainiswithinthe servicelimit, inspect
the inside surfaces of the link plates. The
plates should be shiny at both ends of the
chainroller. If one side of the chainis worn,
the chain has been running out of alignment.



LUBRICATION,MAINTENANCE AND TUNE-UP 61

p

Thisalso causes prematurewear of therollers
and pins. Replacethe chain if thereis 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

isevident, orif anew chainisbeinginstaled. If -
ther sprocket is worn out, replace both sprockets.

Drive Chain Adjustment

Thedrivechain must have adequateplay soit can
adjust to the actions of the swing arm whenthebike
isin 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. Makeasmall mark on the swing arm, indicating
the midpoint between the sprockets.

4. Measurethe play in the bottom length of chain
(Figure51) asfollows:

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

b. Pressthe chain down and note where achain
link-pin aligns with the tape measure. Note
the measurement.

c. Push the chain up and note where the same
link pin aligns with the tape measure. Note
the measurement.

d. The difference between the two measure-
mentsis the chain play.

e. Refer to Table 4 for the required amount of
play.

5. If necessary, adjust the chain play asfollows:

a. Removethe cotter pin from the axle nut, then
loosenthenut (A, Figure52).

b. Loosen the chain adjuster locknuts (B, Fig-
ure 52) on both sides of the whesl.

c. Equally turn the chain adjuster nuts (C, Fig-
ure52) until thechainplay iscorrect. Usethe
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
If free play cannot he adjusted within
the limits of the adjusters, thechain is
excessively worn and should be re-
placed.
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d. When free play is correct, check that the
wheel isaligned (A, Figure53). If the chain
curvesinor out (B and C, Figure53) readjust
the chain so the wheel is aligned with the rest
of the motorcycle.

e. Tighten the axle nut to lock the setting.
Torquethe nut to 93 Nem (69 ft.-1b.).

f. Recheck the chain play. Adjust, if necessary.

. Tightenthe adjuster locknuts.

. Install anew cotter pin.

o Q

Drive Chain Sider, Guard and Guide
I nspection

Inspect the following parts for wear or damage.
The parts support or protect the drive chain.
1. Chaindlider (Figure54).

a. Inspect the upper and lower surface of the
slider for wear or damage. Thechainwill con-
tact the swing arm, possibly causing damage,
if the dlider isworn or missing.

b. Check the mounting screwsfor tightness.

2. Chainguard (A, Figure55).

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

b. Check the mounting boltsfor tightness.

3. Chainguide (B, Figure55).

a. Inspect the diding 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 boltsfor tightness.

Throttle Cable Adjustment

The throttle uses two cables. One cable pullsthe
throttle open during acceleration, while the other
pullsthe throttle closed during deceleration. In op-
eration, the cables aways move in opposite direc-
tions to one ancther. 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

procedures.

1. Measurethe amount of free play at the throttle
grip (Figure 56). Correct free play is 2-3 mm
(0.08-0.16in.). If free play is incorrect, adjust the
cable as describedin 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 (decel erator cable) out
only far enough to eliminate play when the throttle
isclosed. At the carburetor, the decel erator cableis
at theright (A, Figure 58). Feel the cablefor tight-
ness. Do not make the cable excessively tight.

5. Turnthetop adjuster (accel erator cable) out until

free play is 2-3 mm (0.08-0.16 in.) at the throttle
grip. Atthecarburetor, the accel erator cableis at the
left (B Figure58). Feel the cablefor play when the
carburetor is closed.

6. Operatethe 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 centeredin the holders.

b. Tighten thelocknuts.

¢. Repeat the cable adjustment procedure.

8. When adjustment is correct, tighten thelocknuts
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 adjustedto en-
sure smooth shifting, full clutch engagement and
minimal wear on the clutch plates.

1. Removethe left guard. Carefully flex the guard
to removeit 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
(0.08-0.12in.). If free play is incorrect, adjust the
cable as described in the following steps.

3. Loosenthe locknut (A, Figure 60) and turn the
cable adjuster (B) to increase/decrease play in the
cableand lever.

4. If correct play cannot be achieved at the handle-
bar adjuster, adjust the cable at therel easelever, |o-
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 centeredin the holder.

b. Tightenthe locknuts.

¢. Repeat the cable adjustment procedure.

5. When adjustment is correct, tighten the locknut
at the handlebar.

6. Install theleft guard.

7. At engine startup, check that the transmission
properly engagesand disengagesfrom the clutch.

Choke Cable Adjustment

The choke cable must be properly adjusted to en-
surethat it fully opensand closes.
1. Movethechokelever fully to theleft (start posi-
tion), then move it fully to the right (run position)
and check that the cable moves fregly. If the cable
binds, inspect the cable and whereit is attached to
the carburetor.
2. Withthe chokelever fi:/ly to the right, grasp the
cable housing and pull it away from whereit enters
the adjuster (A, Figure 62). The amount of cable
housingmovementisthe cableplay. Themovement
should be 2-3mm (0.08-0.12in.). If freeplay isin-
correct, adjust the cable asfollows:

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

b. When adjustment is correct, tighten the
locknut.

Front BrakeL ever Adjustment

There is no routine adjustment required for the
front brake lever. If the master cylinder is in good
condition and properly bled, the lever is automati-
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cally adjusted. If the brake drags, or brake lever
play is unacceptable, inspect for worn or damaged
partsin the master cylinder and brake caliper.

Rear Brake Pedal Adjustment

Brake pedal position and free play will be correct
if the master cylinder isin good condition, properly
installed and adjusted. Also, the pedal must be in-
stalledin the correct position on the pedal shaft. In-
spect and adjust the pedal and linkage asfollows:
1. Check that the pedal is at, or near level with the
footpeg (Figure 63). If the pedd 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.

2. Check that the pushrod threads protrude 3-3.5
mm (0.12-0.14in.) below the nut in the clevis(Fig-
ure 65). If necessary, adjust the clevisasfollows:
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a. Loosen the locknut (A, Figure 65) and turn
the adjuster (B) to increase/decrease the
length of the pushrod.

b. Tightenthe 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 ensurethe brakecan
be fully engaged and disengaged. If the brakedrags,
or if brake peda 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 brakelight 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) asfollows:

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

If the light does not come on after ad-
justment, check the bulb condition. | f
necessay, disconnect the switch
wires and use an ohmmeter to check
for continuity. The switch isin the on
position when the switch plunger is
extended.

Brake Fluid Level Inspection

1. Support the motorcycleso the brake fluid reser-
voir being checked (front or back) is level.
2. Inspect thefront reservoir as follows:
a. Thefluid level should be between the lower
level mark and thetop 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.

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

3. Inspecttherear reservoir (Figure68) asfollows:

a. Thefluid 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-
movethe guard assembly to accessthe reser-
voir (Figure 69).

¢. Remove the cap, diaphragm plate and dia-
phragm, then add DOT 4 brakefluid.

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

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

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

Brake Pad and Disc I nspection

Check the brake discs and pads regularly to en-
surethey are in good condition. During severerid-
ing conditions, the scoring of a disc can occur
rapidlyif the brakepads aredamaged or havedebris
lodged in the pad material. If damageis evident for
any of the following inspections, refer to Chapter
Fourteenfor brake pad replacement, disc specifica-
tionsand servicelimits.

1. Support the motorcycleso the wheelsare off the
ground.

2. Visualy inspect the front and rear discs for the
following:

a. Scoring. The disc should be smooth in the

friction area.

b. Runout. Spinthewheel and visually check for
|ateral movement of the disc. Runout should
not be evident.

c. Discthickness. If the disc showswear in the
friction area, measure the thickness of both
discs.

3. Inspect the brake pads. The pads are visible by
lookinginto the caliper, on both sides of the disc. If
thefront or rear pad material (Figure70) islessthan

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

Steering Head Bearing I nspection

The steering head is fitted with tapered roller
bearings and should be inspected whenever the
steering feelsloose 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 asfollows:

a. Turn the handlebar in both directionsand feel
for roughnessor binding.

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

3. If thereisroughness, binding or play in the steer-
ing head, refer to Seering Play Check and Adjust-
ment in Chapter Twelveto adjust the steering head.
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Swing Arm Bearing | nspection

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 procedureinspectsfor lateral and vertical wear
in the swing arm bearingsand pivots.

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

2. Have an assistant steady the motorcycle, then
grasptheendsof theswing arm and leverageit from
side to side. There should be no detectableplay. If
play isevident, refer to Chapter Thirteenfor servic-
ing the swing arm.

Rear Suspension Adjustment

The rear shock absorber is adjustableto meet the
requirementsof theriding conditions. Refer to Rear
Suspension Adjustment in Chapter Thirteen to ad-
just the shock absorber.

Fork Air Release Valves

Thefork is designed to operate with a cushion of
air a the top of the fork leg. When riding, the air
warms and expands, increasing the pressurein the
chamber. This increase in pressure will stiffen the
action of the fork. Kawasaki recommendsnot add-
ing pressureto the fork beforeriding. Adding pres-
surewill increasethe possibility of oil leakageat the
fork seals. The pressurein the fork legs should be
releasedonaregular basis. Whenregularly ridingin
extremely roughterrain, releasethe pressureat | east
once aday. Release the pressure as follows:

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

2. Depressthe valve core and rel ease the pressure.
3. Tightenthe capsonto the valves.

Tire Pressure

Thetiresmust beinflated to meet the demandsof
theriding conditions. The standard air pressurerec-
ommendation is listed in Table 4. Slight over- or
under-inflation is permissible if the riding condi-
tionsjustify the change. However, do not exceed the
inflation range embossed on thetiresidewall. Since
inner tubesare used in thetires, too low of air pres-
sure for the riding conditions can cause the tire to
dlip 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 thetire and inner
tube positionsas 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
valvestem damage. A bent valvestem can sever and
deflatethetire. Align the tube asfollows:

1. Washthetireand rim.

2. Removethevavestem coreand deflatethetire.
3. With an assistant steadying the motorcycle,
break the tire-to-rim seal completely around both
sidesof thetire.

4. Support the bike so the wheel is off the ground.
5. Check that thevalve stemisloose.

6. Lubricateboth tire beads by spraying with soapy
water.

7. Have the assistant apply the brake for the wheel
being aligned.

8. Graspthetire, then turnit and the tube until the
valvestemis straight.

9. Whenthetubeiscorrectly positioned, install the
valvestem and inflatethetire. If necessary, reapply
the soap solution to the beadsto help seat thetireon
therim. Check that the beadsuniformly seat around
therim.

WARNING
Do not over inflate thetireto seat the
beads. If the beadsdo not seat, deflate
the tire and relubricatethe beads.

Spoke Tension

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

ENGINE TUNE-UP

Refer to Carburetor Systemsin Chapter Eight for
information concerningthe function of the carbure-
tor jetsand jet needle.

ValveClearance

The engine is designed with two intake valves
and two exhaust valves. Vaves must be adjusted
correctly so they will completely open and close
during the combustion cycle. Vavesthat are out of
adjustment can cause poor performanceand engine
damage. Vave clearanceis adjusted by placing the
correct sizeof shim (availablefrom K awasaki deal-
erships) on top of each valvelifter, which restsun-
der the camshaft (A, Figure 73). Whenever the
valve clearanceis incorrect, the camshaftsmust be
removedand correctly sized shimsinserted to bring
the clearance within specification.

Typically, when valveclearanceis near thesmall-
est acceptableclearance, the clearanceisincreased,
even though the valveis technically within specifi-
cation. Vaves more often lose clearance than gain
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clearance between inspections, and therefore are
adjusted toward the larger clearance specification.
A small, marginally acceptable clearance may be
out of specificationby the next inspection interval.
However, do not increase clearance beyond the
largest specification.

Check the valve clearance when the engine tem-
peratureisbelow 35" C (95° F). Read the entire pro-
cedure and understand the skill and equipment
required. Refer to Table 3 for val ve clearancespeci-
fications and check/adjust the valve clearances as
follows:

1. Support thebike so it is stable and secure.

2. Removethe cylinder head cover as describedin
Chapter Four.

3. Removethetiming plug (A, Figure 74) and the
rotor nut plug (B).

4. Settheengineat TDC asfollows:

a. Fitasocket ontotherotor nut (Figure 75) and
turn the crankshaft counter clockwiseuntil the
T mark on therotor is aligned with the index
mark in the timing hole (Figure 76).

b. Verify the engineis at TDC by checking the
camshaft lobes. If properly set, al cam lobes
will befacing away from the center of theen-
gine (B, Figure 73). If thelobes 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 aflat feeler gauge to deter-
minethe clearance betweenthe valveshimand cam
lobe (Figure 77). Clearanceiscorrectif dight resis-
tance is felt when the gauge is inserted and with-
drawn. Record the measurement and val velocation.
Thisinformationwill be necessary to determinethe
correct sizeshimto 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. Rotatethevalvelifter sothenotchintheedge
of thelifter is accessible.

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

¢. Removethe shim and note its location in the
cylinder head.

8. Determinethe size of the shim to install on the
valvelifter asfollows:

NOTE
Kawasaki shims are available in in-
crementsof 0.05 mm (0.002in.). Shim
thickness ranges from 2.0 mm (a No.
200 shim) to 3.2 mm (a No. 320 shim).
The number on the shimsurfaceisthe
original thickness of theshim. For ex-
ample, if the removed shimis marked
255 (Figure 79), the shimis 2.55 mm
thick. The next larger shimsizeis2.60
mm thick and the next smaller sizeis
2.50 mm thick. The replacement shim
should make clearancefall within the
valve clearance range. If possible,
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when removing and installing shims,
measure the shims with a caliper to
ensuretheir actual thickness.

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

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

¢. For example: If the existing clearance for an
exhaust valve is 0.14 mm, and the specified
clearanceis 0.15-0.25 mm, the differenceis
0.01-0.11 mm. 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 (aNo. 255 shim), the replace-
ment shim should be 2.45 mm thick (a No.
245 shim). Thiswould increase clearance by
0.10mm and make clearance0.24 mm, which
iswithin the specification.

9. Lubricatethe replacement shim with engine ail,
then install the shim onto the valve lifter. Place the
shim number down so it does not get worn away by
the camshaft |obe.

10. Repeat the procedurefor the remaining valves
that are out of specification.

11. Install the camshafi(s) as described in Chapter
Four.

12. Check valve clearance. If clearanceis 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 theidle speed
keepsthe enginerunning, but isalsolow enoughto
provide compression braking. Additionaly, the pi-
lot mixture screw must be adjusted so throttle re-
sponseis good from an idleto about 1/4 throttle.

Use the following procedure to adjust the idle
speed and pilot mixturescrew for the standard jets.
Thejet needleis not adjustablefor the CVK40 car-
buretor.

1. Check the throttlecablesfor proper adjustment.

2. Check the air filter for cleanliness.

3. Setthepilot mixturescrew (A, Figure80) asfol-
lows:

NOTE

Unless already removed, the pilot
mixture screw will be blocked by a
plug. To remove the plug, it is neces-
say to remove the carburetor from
the engineand drill a holein the plug
soit can be pried out. Followthe steps
in the carburetor disassembly proce-
dure in Chapter Eight. Also, if the
mixture screw is accessible, there is
minimal clearance between the pilot
screw boreand starzer. Unlessspecial
tools are available, a small, angled
screwdriver with a straight blade will
have to be fabricated. Kawasaki does
not offer atool for making thisadjust-
ment.

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

b. Start the engineand allow it to warm up.

c. Set the engineidle speed to 1200-1400 rpm.
Set the idle speed by turning the throttle stop
screw (B, Figure80). Raiseand lower theen-
gine speed afew timesto ensurethat it returns
tothe setidle speed.

d. Mark the position of the pilot air screw or
tool. Fromitsinitial setting, turn the pilot air
screw in and out in small incrementsto find
the points where the engine speed begins to
decrease. Set the pilot screw betweenthe two
points.

€. Reset the idle speed to bring it within itsre-
quired setting.
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4. Test ride the bike and check throttleresponse. If
throttleresponseis poor from anidle, adjust the pi-
lot mixture screw out (richer) or in (leaner) by 1/8
turn increments until the engine accelerates
smoothly.

5. If necessary, adjust thethrottle cablesfor proper
play.

Engine Timing Check

Theignitiontimingiselectronically controlled by
the CDI unit. No adjustment is possibleto the tim-
ing. Thetimingis checkedto verify the CDI unit is
functioning properly. If ignition timing needsto be
verified, performthe check as describedin 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 disassemblingthe engine. By keep-
ing a record of the compression reading at each
tune-up, readings can be compared to determineif
normal wear is occurring.

This engine typically has 530-855 kPa (77-124
psi) of compressionwhen brokenin properly. Since
the compression release opens the right exhaust
valvedlightly during engine cranking, compression
canvary. It isrecommendedthat the owner perform
regular compression checks and record the read-
ings. If acurrent readingis extremely differentfrom
a previous reading, troubleshooting can begin to
correct the problem. The condition of the compres-
sionrelease should beinspectedfirst. Operating the

engine when compression readings are abnormal
can lead to severe engine damage.

1. Warm the engineto operating temperature.

2. Removethespark plug. Insertthespark pluginto
the cap, then ground the plug to the cylinder.

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

3. Thread a compressiongaugeinto 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. Optiondly, use a compression gauge with a
tapered rubber fitting that can be seated and
held in the hole.

4. Hold or securethethrottle fully open.

5. Operatethe starter and turn the engine over until
the highest gauge reading is achieved.

6. Record the reading. Compare the reading with
previousreadings, 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 thereading 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
compressionwill bereleasedwhen theengine
iscranking. Commonly, carbonbuildupinthe
combustion chamber is another cause of high
compression. This can cause high combus-
tion chamber temperatures and potential en-
gine damage.

b. If thereadingislowerthan normal, thiscanbe
caused by worn piston rings, worn valves, a
damaged piston, leaking head gasket, or a
combination of these parts. The compression
releaseis lesslikely to be the problemin this
case, since the release weights are probably
not spinning fast enough to stop the rel ease of
compression. Thiswould occur when the en-
ginefired and camshaft speed increased.

¢. To help pinpoint the source of |eakage, pour
15 cc (112 oz.) of four-stroke engine ail
throughthe spark plug holeand into thecylin-
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der. Turn the engine over to distribute and
clear excess oil. Recheck compression. If
compression increases, the piston rings are
wornor damaged. If compressionisthe same,
the piston, head gasket, valves or compres-
sion release are worn or damaged.

SPARK PLUGS
Spark Plug Removal

Careful removal of the spark plugisimportantin
preventinggrit from enteringthe combustioncham-
ber. It is aso important to know how to remove a
plug that is seized, or is resistant to removal.
Forcingaseized plug can damagethethreadsin the
cylinder head.

1. Removethefuel tank (Chapter Fifteen).

2. Graspthespark plug cap (Figure 81) and twistit
loose from the spark plug. Theremay be slight suc-
tion and resistancewhile removing the cap.

3. Clean dirt from the plug well (Figure 82), pref-
erably with compressedaair.

4. Fitaspark plugwrench onto the spark plug, then
removeit by turning the wrench counterclockwise.
If the plugis seized or drags excessively during re-
moval, stop and try the following techniques:

a. Apply apenetrating lubricant such asLiquid
Wrench or WD-40and allow it to stand for 15
minutes.

b. If theplugiscompletely seized, apply moder-
ate pressure in both directions with the
wrench. Only attempt to break the seal so lu-
bricant can penetrateunder the spark plug and
into thethreads. If thisdoes not work, and the
motorcycleis still operable, install the spark
plug cap and fuel tank, then start the engine.
Allow it to completely warm up. The heat of
the enginemay be enough to expand the parts
and allow the plug to be removed.

¢. 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 removetheplug, workingitin 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 theremoved plugto determineif the en-
gineis operating properly.

6. A spark plugthatisin good conditionand will be
reused after inspection should be cleaned with el ec-
trical contact cleaner and a shop cloth. Do not use
abrasivesor wire brushesto clean the plugs.

Spark Plug Gap and Installation

Proper adjustment of the electrode gap isimpor-
tant for reliable and consistent spark. Also, the
proper preparationof thespark plugthreadswill en-
sure that the plug can be removed easily in the fu-
ture, without damageto the cylinder head threads.
1. RefertoTable3for therequiredspark 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 thereis slight
drag, the setting is correct. If the gap istoo largeor
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 electrodewith a screwdriver or other
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tool. Damageto the center electrodeandinsulator is
possible.

4. Inspect the spark plug to ensureit isfitted witha
crush washer.

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

6. Finger-tighten the spark plug into the cylinder
head. Thiswill ensurethe plug is not cross-thread-
ing.

7. Torquethe spark plugto 14 Nem (10 ft.-Ib.). If a
torque wrench is not available, turn a new spark
plug 1/4-1/2 turn from the seated position; a used
spark plug 1/8-1/4 turn from the seated position.

8. To help prevent water from migrating under the
cap, wipe a smal 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.

CAUTION

The following paragraphs provide
general information and operation
fundamentals that apply to all spark
plugs. However, before changing to a
plug other than what is recommended
by Kawasaki, check with the spark
plug manufacturer for specific part
numbersand eguivalentsthat applyto
this motorcycle. Poor performance or
engine damage can occur by install-
ing aspark plug thatisnot compatible
with this engine.

Heat range

Spark plugsareavailablein several heat rangesto
accommodate the load and performance demands
put on the engine. The standard spark plug recom-
mended by manufacturers is usually a medium
heat-rangeplug that operateswell over awiderange
of engine speeds. As long as engine speeds vary,
these plugs will stay relatively clean and perform
well.

If theengineisrunin hot climates, at high speed
or under heavy loadsfor prolonged periods, a spark
plug with a colder heat range is recommended. A
colder plug quickly transfersheat away from itsfir-
ing tip and to the cylinder head (Figure 85). Thisis
accomplishedby ashort path up the ceramicinsula-
tor and into the body of the spark plug. By transfer-
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Gap-bridged

SPARK PLUG CONDITIONS

Overheated

Sustained preignition

ring heat quickly, the plug remains cool enough to
avoid overheating and preignition problems. If the
engineisrun slowlyfor prolonged periods, thistype
of plug may foul and cause poor performance.

If the engineis 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 transfersheat away from itsfiring tip and to
the cylinder head. Thisis accomplished by along
path up the ceramic insulator and into the body of
the spark plug (Figure 85). By transferring heat
dowly, the plug remains hot enough to avoid foul-
ing and buildup. If the engineis 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
hest range, go one step hotter or colder from therec-
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

Reachis the length of the threaded portion of the
plug. Always use a spark plug that is the correct
reach. Too short of areach can lead to depositsor
burning of the exposed threadsin the cylinder head.
Misfiring can aso occur sincethetip of the plugis
shrouded and not exposed to the fuel mixture. If the
reachistoolong, theexposed plug threadscan 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 engineis operating. By correctly evaluating the
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condition of the plug, you can diagnose and pin-
point problems, or potential problems. When re-
moving the spark plug, comparethe firing tip with
the ones shown in Figure 86. The following para-
graphs provide a description, as well as common
causesfor each of the conditions.

CAUTION
Inall cases, when the sparkplug does
not read normal, find the cause of the
problem before continuing engine op-
eration. Severe engine damageis pos-
sible when abnormal plug readings
areignored.

Nor mal

The plug haslight tan or gray depositson thetip.
No erosion of the el ectrodesor abnormal gapisevi-
dent. Thisindicates an enginethat has properly ad-
justed carburetion, ignition timing, and proper fuel.
This heat range of the plug is appropriate for the
conditionsin which the engine has been operated.
The plug can be cleaned and reused.

Carbon-fouled

Theplugis black with adry, sooty deposit on the
entire plug surface. This dry sooty deposit is con-
ductive and can create electrical paths that bypass
the electrodegap. Thisoften causesmisfiring of the
plug.

1. Fuel mixturetoo rich.
Spark plug range too cold.
Faulty ignition component.
Prolonged idling.

Clogged air filter.

Poor compression.

O WA wWwN

Oil-fouled

The plug is wet with black, oily deposits on the
electrodes and insulator. The electrodes do not
show wear.

Incorrect carburetor jetting.
Prolongedidling or low idle speed.
Spark plug range too cold.

Worn valve guides.

Worn pistonrings.

Ignition component failure.

o0k wWwNE

Gap-bridged

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 depositsin combustion chamber.
4. High-speed operation after excessiveidling.

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.

Fuel mixturetoo lean.
Spark plug range j4q hot.
Air leak into intake system.

No crush washer on plug.
. Plug improperly tightened.
. Faulty ignition component.

S i

Preignition

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. Airleak intointake system.

4. Carbon depositsin combustion chamber.

Warn out

The plug electrodes are rounded from normal
combustion. There is no indication of abnormal
combustionor engineconditions. Replacethe plug.

Spark Plug Cap

The spark plug cap should fit tight to the spark
plug and be in good condition. A cap that does not
seal and insulatethe 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 from migrating under
the cap, wipe a small amount of dielectric grease
around the interior of the cap before instaling it
onto the plug.
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Table 1 MAINTENANCE AND LUBRICATION SCHEDULE

Inspectllubricate swing arm
linkage

Lubricate steering bearings

Replace fork oil

Replace coolant

Replace brake fluid

Replace fuel hose

Replace brake hoses

Initial Every Every
500 miles 3000 miles 6000 miles
or 800 km a 5000km o 10,000 km Other
Adjust and lubricate drive
chain Every 200 miles1300 km
Inspect/fill/charge battery Monthly
Inspect brake fluid level X X Or monthly
Inspect brake pedal
adjustment x x Or monthly
Inspect brake light
adjustment X x Or monthly
Change engine oil X X Or annually
Clean air filter X % Or more often, if required
Replace air filter Every 5 cleanings
Inspect air filter housing
drain % x
Adjust balancer chain
tensioner X x
Inspect/adjust steering
bearings X x
Check engine idle speed X x
Inspect lights and switch
operation X x
Check throttle grip play X x
Inspect evaporative
emission system* x x
Inspect/replace coolant
hoses X X
Inspect/adjust clutch X x
Inspecffreplacebrake pads % X
Inspect/tighten spokes X x
Replace engine oil filter x X
Check valve clearance X X
Inspect nuts, bolts and
fasteners X X
Inspecffreplacespark plug x
Inspect drive chain and
sprockets x
Drain carburetor float
chamber x
Clean muffler X
Perform general lubrication x

Every 12,000 miles/20,000 km
Every 18000 miles/30,000 km
Every 2 years
Every 2 years
Every 4 years
Every 4 years

*Californiamodels only. Inspect/replace 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 US. gal.)
Engine oil SG rated, four-stroke engine oil

SAE 10W-40, 20W-40, 1OW-50 or 20W-50
Engine oil capacity

Without filter change 22 liters 23 US. qt)
With filter change 25 liters 26 US. qt.)
Cooling system capacity 13 liters (1.4 US. 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 355cc (12.0 US. oz.)
Fork rebuild (all parts dry) 416-424 cc (140-143 US. oz.)
Fork tube oil level (from top edge
of inner tube) 188-192 mm (7.40-7.56 in.)
Brake fluid type DOT 4
Control cables Cable lube
Air filter Foam air filter oil

Table 3 TUNE-UP SPECIFICATIONS

Battery 12 volt, 14 amp-hour
Compression 530-855 kPa (77-124 psi)
Compression ratio 9.5:1
Idle speed 1200-1400 rpm
Ignition timing
Idle 10° BTDC at 1300 rpm
Advanced 30" BTDC at 3300 rpm
Pilot mixture screw turns out 138
Spark plug
Type NGK DPSEA-9
NGK DPR8SEA-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 0.15-0.25 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 pitch/21 pins) 323 mm (12.7 in.)
Fork air pressure 0 (atmosperic pressure)
Radiator cap relief pressure 93-123 kPa (13.5-17.8 psi)
Rim runout (radial and lateral) 20 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 (215 Ib.) 150 kPa (22 psi)

Loads 97.5-182 kg (215-400 Ib.) 200 kPa (29 psi)
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Table 5 MAINTENANCE TORQUE SPECIFICATIONS

Nem in.-1b. ft.-lb.

Axle nut

Front 78 - 58

Rear 93 - 69
Fork caps 29 - 21
Handlebar clamp bolts 24 - 18
Oil drain plug 23 -
Spark plug 14 - 17
Spokes 2-4 17-35 10
Coolantdrain plug 10 88 -
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ENGINE TOP END

-

This chapter provides information for the re-
moval, inspectionand 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 partscan
be removed with the engine mounted in the frame.
Refer tothetablesat theend of this chapter for spec-
ifications.

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

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

SHOPCLEANLINESS

Alwayscleantheenginebeforestartingrepairs. I f
the engine will remain in the frame, clean the sur-
rounding framework, cables and harnesses. Avoid
letting dirt enter the engine.

Keep thework environment as clean as possible.
Store parts and assemblies in well-marked plastic
bags and containers. Keep reconditioned parts
wrapped until they areinstalled.

EXHAUST SYSTEM
Removal and Installation

Do not attempt to remove the exhaust pipe or
muffler when the engineis hot.
1. Supportthemotorcyclesoitisstableand secure.
2. Remove the side covers and seat (Chapter Fif-
teen).
3. Removethe rear brake reservoir cover, then un-
bolt thereservoir to accessthe clampbehindtheres-
ervoir (Figure 1). Loosen the clamp bolt.
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4. Remove the muffler asfollows:

a. Removethe bolts securing the muffler to the
frame (Figure 2).

b. Pull themufflerfromthe exhaust pipe and out
of theframe. Do not hammer on the mufflerif
it is stuck to the exhaust pipe. Twist the muf-
fler off the pipe. If necessary, apply penetrat-
ing oil around the connection.

5. Removethe exhaust pipe asfollows:

a. Removethe exhaust pipehanger bolt (Figure
3), located near the rear brakelight switch.

b. Remove the two nutsthat secure the exhaust
pipe (Figure4) to the cylinder head. These
nuts are often corroded. To prevent damaging
thestuds, apply penetrating oil asneeded 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
thefollowing:

a Cleanthe 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 antiseizecompoundto al boltthreads.

c. Ingtall and aign the entire exhaust system
withal boltsfinger-tight. Tightenthe exhaust
pipe sguarely into the exhaust port, then
tighten the remaining clamp and muffler
bolts.

CYLINDERHEAD COVER
Removal and I nstallation

Refer to Figur e®6.
1. Support the bike so it is stable and secure.
2. Removethefuel tank and radiator covers(Chap-
ter Fifteen).
3. Removethe fan assembly asfollows:

a. Disconnectthefan switch wire (Figure?).

b. Removethewiresfrom theretainers, then re-

move the mounting bolts (Figure8).

. Securethe fan out of the way.
4. Removethe coil and the leads from the coolant
temperatureswitch and spark plug (Figure9).
5. Remove the bolts securing the upper engine
mounting (Figur e 10).
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1. Left cover bolt 11. Spring

2. Right cover bolt 12. Compressionrelease
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 (Figure11).
8. Removethe cylinder head cover has follows:

a. Raisethecylinder head cover and separatethe
gasket from the cover. This step will provide
additional clearance when removing the
cover from the engine.

b. Tilt the |eft 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, clearanceis minimal
since the cover must also pass over the upper
chain guide (A, Figure 12). Earlier models
have asmaller guidein the cover.

9. If necessary, refer to Chapter Threefor perform-
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 plugsthat are part of thegas-
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.

¢. Instal thecover boltsand torquethe boltsto 8
Nem (71in.-1b.). Do not overtighten the bolts.
The left bolts are threaded into the camshaft
caps.

d. Torquetheupper engine mounting boltsto 25
Nem (18 ft.-Ib.).
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e. Cleanall electrical connectionsand apply di-
electric grease when reconnecting.

CAMSHAFTSAND CAM CHAIN
TENSIONER

Camshaft and Cam Chain
Tensioner Removal

r_1
The camshaftsand cam chaintensioner canbere- }::. 20

movedwith the enginemountedin theframe. If per-
forming the valve clearance check and adjustment
(Chapter Three), the camshafts must be removed
only when valve clearanceis incorrect.

Refer to Figure 6.
1. Removethe cylinder head cover asdescribedin
this chapter.
2. Removethetiming 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 therotor is aligned with theindex mark in
thetiming hole (Figure 14).

b. Verify the engineis a TDC by checking the
camshaft lobes. If properly set, al 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
onefull turn and realignthe 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 asfollows:
a. Loosen, but do not remove the center bolt
(A).
b. Removethe top and bottom bolts (B).
¢. Removethetensioner and gasket.

CAUTION
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 itself.
Retightening the bolts causes the cam
chain and tensioner to be too tight,
possibly causing engine damageif the
engine is operated. Also, do not turn
the crankshaft when the tensioner is
removed from the engine. Camshaft
timing could be altered because of the
excess slack in the cam chain. This
also could cause engine damage if the
engineis 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.

¢. Remove the bolt and cap sets from the right
intake and exhaust valves. Raise the caps
straight up and lowly. 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 al sets of parts
identified.

CAUTION
Ifthe capsaretight, light tappingwith
a small, soft maller can be used to
loosen the caps. Do not pry on the
caps or damage the machined sur-

d.

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

Removethe bolt and cap setsfrom theleft 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 dowelsare
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 al setsof partsidentified.

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

7.

a

b.

C.

d.

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

L oosen the three bolts securing the guide.
Remove the single bolt to the inside of the
guide.

Raisethe guide and remainingtwo boltsfrom
the engine (Figur e19).

Attach a length of wireto the cam chain. Secure
thewire (Figure20) so thechaincannotfall into the
engine when the camshaftsare removed.
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NOTE
If'the 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 camshaftsout of thecylinder head. It is
not necessary to remove the shims or valve lifters
(Figure21).

9. Check that the cylinder head openingsare prop-
erly coveredto prevent partsor debrisfrom entering
the engine.

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

a. Reset the cam chain tensioner as describedin
the inspection procedure. The tensioner must
be reset beforeinstallation.

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. Adjustany valvesthat areout of specification
as described in Chapter Three. If the valves
werereconditioned, install the original shims
at this time. Vave clearance will need to be
rechecked after the camshaftsareinstalled. It
is possible that the camshaftswill have to be
removed a second time to correctly set the
valves.

b. Check that the cam chain tensioner is disas-
sembled and reset, asdescribedin theinspec-
tion procedure.

c. Lubricatepartswith engineoil during assem-
bly.

d. Referto Figure 6 as needed.

2. Inspect the cylinder head and ensurethat all sur-
faces are clean. Remove any shop cloths from the
cam chain tunnel.

3. Check that the engineis at TDC and is held in
this position. If itisnot at TDC, turn the crankshaft
counterclockwise until the T mark on the rotor is
alignedwith theindex mark in thetiming 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 camshaftsare properly installed
when the arrow on both sprockets point to the front
of theengine, and the arrowsand marks are parallel
to the top edge of the cylinder head. All cam chain
slack on the tension side of the chain and acrossthe
top of the sprockets must also be eliminated.
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a. ldentify the alignment marks on the exhaust
camshaft sprocket (Figure 23).

b. Pull up on thetension side (front side) of the
cam chain and install the exhaust camshaft
(with compression release). Check that the
shoulder at theleft 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.

¢. Checkthattheengineisstill at TDC whenthe
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
theengine.

5. With theengine 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
dack at the rear, between the intake camshaft
and crankshaft sprocket, will be taken up by
the cam chain tensioner,

b. Thearrows 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 asfollows:

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

a Ingtal the two long bolts into the outside
holesin 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 thetunnel. Torquetheboltsto 10
Nem (88in.-1b.).

¢. 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
Nem (71 in.-1b.) (Figure 18).

7. Install the camshaft capsand dowels(Figure 17)
asfollows:

a. Install the dowd and cap sets for the left in-
take and exhaust vaves. Since the caps are
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joined by the oil pipe, lower both caps into
positionequally.Install and finger-tightenthe
bolts.

b. Install the dowel and cap setsfor therightin-
take and exhaust valves. The arrows on the
caps must point forward. Install and fin-
ger-tightenthe bolts.

c. Seat the camshafts by first lightly tightening
bolts1 and 2 on the left caps (Figure 25).

d. For each camshaft, torquethecap boltsinthe
numerical sequence shown in Figure 25.
Torque the cap boltsto 12 Nem (106 in.-1b.).
Make severa passes, increasing the torque
evenly on the caps.

CAUTION
Failureto evenly torque the camshaft
capscould cause damage to thecylin-
der head, camshafts or caps.

e. Remove al shop cloths from the cylinder
head.

8. Install the cam chain tensioner asfollows:

a. Orient the tensioner housing so the arrow on
the housing points down (A, Figur e26) when
installed. Later modelsalso have a block cast
into the housing (B).

b. Install a new gasket, the housing and the top
and bottom bolts (B, Figure16).

c. Insert the spring and washer, then install and
tighten the center bolt (A, Figure16).

CAUTION

If for 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 itself 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 placeit at TDC.

CAUTION
If abnormal resistance is felt when
turning the crankshaft, stop and re-
check thealignments. Improper align-
ment can cause engine damage.

'l:y:. n
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a. Check that the camshaft sprocket arrows
point forward and are parallel with the top
edgeof thecylinder head. If the camshaftsare
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 valvelifter shim(s),

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

Cam Chain Tensioner | nspection

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
retightensthe 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 partialy remove, then
retightenthe bolts. The plunger will have extended
and locked itself. Retightening the bolts will cause
thecam chainand tensionerto betootight, possibly
causing engine damageif the engineis operated.

1. Remove the center bolt and disassemble the
tensioner (Figure27).
a. Inspect the parts for obvious damage.
b. Install anew gasket duringinstallation.
2. Reset the plunger asfollows:
a. Pressand hold the ratchet release (A, Figure
28).
b. Pressand seat theplunger (B, Figure28) into
the tensioner housing.

¢. Donatinstall thespring, washer and bolt until
the tensioner housing has been mounted and
the camshafts and chain have been installed
and timed.

Camshaft and Compression Release | nspection

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

In thefollowing procedure, replace parts that are
obviously damaged or not within the specification
aslisted in Table2.

1. Clean the camshafts in solvent and dry thor-
oughly.

2. Inspect the camshafts for obvious scoring or
damage.

3. For each camshaft, do thefollowing:

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

¢. 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 sprocketsand thecam
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 compressionrelease (Fig-
ure 31), located on the exhaust camshaft.

a. Inspect the spring for obviousdamage.

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. Cleanthe camshaft capsin solvent and dry with
compressed air. For the left intake and exhaust
valve caps, pull the oil pipe out of the caps. Prevent
damageto the bearing surfaceof the capswhen han-
dling and inspecting.

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

a. Check al oil passagesfor cleanliness.

b. Inspect the bearing surfacein the cap and the
mating bearing in the cylinder head for obvi-
ous scoring or damage. If either part is dam-
aged, replacethe caps and cylinder head asa
set. The parts are only available as a single
part number. The caps are machinedwith the
cylinder head, so their dimensionsand align-
ments are uniqueto that cylinder head.

3. For the left intake and exhaust valve caps, in-
spect the oil pipe and O-rings (Figure 33). The ail
pipeis held and sealed by the O-ring in each cap.
Since the actual condition of the O-ringscannot 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 replacethe O-rings
would be during a valve adjustment procedure,
when the camshaftsmust be removed.
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a Lubricatethe ends of the oil pipeand twist it
into the caps. If the pipeis 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 asmall, curved pick to remove
the O-rings from the caps. L ubricatethe new
O-rings before installation. Always lubricate
and twist the oil pipe into the caps. Pushing
the pipe straight in may cause the O-ringsto
distort and roll out of the grooves.

4. To determinethe 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 Plastigaugeunder each cap. After the
parts have been torqued, they are disassembled and
the width of the compressed Plastigauge is mea-
sured with ascale. Figur e 34 showsatypical view
of the material being measured with the Plastigauge
scale. Themeasured width correspondsto aspecific
clearance between the parts. Perform the clearance
check asfollows:

a. Stuff clean shop clothsin the cam chain tun-
nel to prevent partsfrom entering the engine.

b. Withtheengineat 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
seatsinto the head. Position the camshaftsso
the cam lobes are horizontal and not contact-
ing the valvelifters. 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 dowel sat that |ocation. On thel eft
journds, align the Plastigaugeso it contactsa
flat surface on the inside of the cap. Fin-
ger-tighten the cap bolts.

. Seat the camshafts by first lightly tightening

bolts 1 and 2 on the | eft caps (Figur e 25).

. For each camshaft, torquethe cap boltsin the

numerical seguence shown in Figure 25.
Torquethe cap bolts to 12 N+m (106 in.-1b.).
Make several passes, increasing the torque
evenly on the caps.

CAUTION
Failureto evenly torque the camshaft
capscouldresultin damageto thecyl-
inder head, camshafts or caps.

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

f. After achieving proper torque, loosen the cap

bolts. Loosen the bolts equally in severa
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passes. Carefully 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 determinewhich part(s) are worn. Replace
the camshaft, cylinder head, or if necessary,
both parts.

CYLINDERHEAD

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. Removethe 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. Removetheshimsfromthevalvelifters(Figure
21) asfollows:

a. Rotatethevalvelifter so thenotchintheedge
of thelifter isaccessible.

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

¢. Removethe shim and mark itslocation in the
cylinder head. The shims must be identified,
since they can vary in thickness. Make a
drawing of the cylinder head so all partsfrom
each | ocation can be placed in the appropriate
position on the guide.

7. Removethe banjo bolt and seal washersfromthe
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
|ater models, these are theouter boltsthat securethe
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. Removethefour cylinder head bolts (10 mm),
located in the cylinder head (Figure 38 and Figure
39). Loosen the bolts in a crossing pattern and in
several passes.

CAUTION
Do not remove the four cylinder head
bolts before removing the nuts and
bolt in the previous steps. Doing so
will overstressthe 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 thehead. Securethe chain so it does not
fall into the engine.
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13. Stuff clean shop clothsinto the cam chain tun-
nel, then removethe head gasket, two dowels, front
chain guide and rubber damper that arefittedin the
cylinder (Figur e 40).

14. At the workbench, removethe 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 describedin this chapter.

16. Wash al parts in solvent and dry with com-
pressed air. Note the following:

a. Removeal gasket residue from the cylinder
head and cylinder. Do not scratch or gouge
the surfaces.

b. Removeall carbondepositsfrom thecombus-
tion chamber. Use solvent and a soft brush or
hardwood scraper. Do not use sharp-edged
toolsthat could scratchthe valvesor combus-
tion chamber. If the piston crown is cleaned,
keep solvent and carbon deposits out of the
gap between the piston and cylinder.

CAUTION
| 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 seal properly.

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
andthreads. Clean and chaseall threadsto en-
sure no grit remains. Blasting grit that re-
mains in the head will be picked up by the

engine oil and circulatedto other partsof the
engine. Thiswill damagethe bearings, piston
and rings.
d. Check dll oil passagesfor debrisor blockage.
e. Check dl parts for obvious wear or damage.
17. Inspect the cylinder head as described in this
section.

I nspection

Anytimethe cylinder head isremoved, thevalves

should betested for leakagewith asolventtest. This
test isquick and easy to perform and helpsidentify
problemsin the valve train. Refer to Valvesin this
chapter for the solvent test.
1. Inspectthe spark plugholethreads. I f thethreads
aredirty or mildly damaged, use aspark plugthread
tap to clean and straightenthe threads. Keep thetap
lubricated while cleaning the threads.

NOTE
| f the threads are galled, stripped or
cross-threaded, the cylinder head
should be fitted with a steel thread in-
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sert, such asa HeliCoil. Thread dam-
age can be minimized by applying
antiseize compound to the spark plug
threads before installation. Do not
overtighten the spark plug.

2. Clean theentirecylinder 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 jacketsand exhaust port.

b. Inspect the studsfor damage or looseness.

4. Inspect the outsideof the cylinder head (Figure
43).

a. Inspectfor cracksor damagearoundtheholes
for the spark plug and water temperature
sending unit.

b. Inspect the camshaft bearing surfaces and
mating capsfor obviousscoringor 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 machinedwith the cylinder head, so their
dimensionsand alignments are unique to that
cylinder head.

c. If cracksare found anywhere in the cylinder
head, takethe head to adeal ership or machine
shop to seeif the head can be repaired. I not,
replacethe head and camshaft cap set.

5. Inspect the cylinder head for warp asfollows:

a. Lay amachinist's straightedgeacrossthecyl-
inder head as shown in Figure 44.

b. Try to insert a flat feeler gauge between the
straightedgeand the machined surface of the
head. If clearanceexists, record themaximum
measurement.

C. Repeat substeps aand b severa times, laying
the straightedge both across and diagonally
on the head.

d. Compare the measurements to the warp ser-
vicelimitlistedin Table2. If theclearanceis
not within the servicelimit, take the cylinder
head to a deal ership or machine shop for fur-
ther inspection and possibleresurfacing.

6. Inspectthefront and rear cam chain guides (Fig-
ure45) for wear and damage.

7. Inspect the cylinder fasteners (Figure 46) for
damaged threads and heads. Replace fasteners that
arerusted.
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8. Assemble and install the cylinder head as de-
scribedin this section.

Installation

Refer to Figure 6.
1. Notethe following:

a. Check that all gasket residueisremoved from
all mating surfaces. All cylinder head sur-
facesmust be clean and dry.

b. The valve lifters and shims can be installed
after the cylinder head isinstalled.

2. Install the rear cam chain guide into the cam
chain tunnel.

3. Install the front cam chain guide and rubber
damper. Seat the guidein the notch.

4. Install the dowels and anew 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 adequatetensionon the cam chainso 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.

¢. Cover engine openingsas needed.

6. Install and torque the four cylinder head bolts
(10 mm) (Figure 48) asfollows:

a Apply molydisulfide grease to the bolt
threads and to the seating surface on the
heads.

b. Refer to the torque sequencein Figure 49.

¢. Torque the bolts in two passes. In the first
pass, torquetheboltsto 20 N=m (15 ft.-Ib.). In
the second pass, torque the bolts to 65 Nem
(48 ft.-Ib.).

7. Install and finger-tightenthe 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 nutsto 25 Nem (18 ft.-Ib.). 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 readingswhen adaptersare used.

c. Torquethebolt (8 mm)to 18 Nem (13 ft.-Ib.).

NOTE
The nuts and bolt in this step should
beretorqued after theengine hasbeen
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 sequencein Figure49.

c. Torgquethe boltswith 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
Nem (88in.-Ib.).

9. Install the ail pipe (A, Figure 36). Install new
seal washers and torque the banjo bolt to 20 Nem
(15 ft.-1b.).

a. If the complete ail pipe assembly was re-
moved from the crankcase, align and fin-
ger-tighten all banjo bolts and the retainer
bolt beforetorquing.

b. Torquetheretainer boltto 8 Nem (71in.-Ib.).
10. Install thevalvelifter and shim sets at their ap-
propriatelocations asfollows:

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
If the valve assembly was not recondi-
tioned or disturbed when the cylinder
head wasremoved, reinstall the origi-
nal shim. | f clearance was incorrect
before the head was removed, refer to
the valve adjustment procedure in
Chapter Three to determine the cor-
rect sizeof shimtoinstall. /fthe 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 timeto correctly set thevalves.

11. Install the cam chain tensioner, cam shafts and
cylinder head cover as described in this chapter.
12. Install anew spark plug (Chapter Three).

13. Install thewater temperaturesending unit, ther-
mostat and coolant hose (Chapter Ten).
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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
inthecylinder head. Thetest canreveal if valvesare
fully seating, aswell asexposeundetectedcracksin
the cylinder head.

1. Remove the cylinder head as described in this
chapter.

2. Check that the combustion chamber is dry and
the valvesare seated.

3. Support the cylinder head so the port faces up
(Figure 52).
4. Pour solvent or keroseneinto the port.

5. Inspect the combustion chamber for leakage
around the valve.

6. Repeat Steps 3-5for the other valves.
7. If thereisleakage, it can be caused by:
a. A worn or damaged valve face.
b. Awornor damaged valveseat (inthecylinder
head).
c. A bent valve stem.
d. A crack in the combustion chamber.

®

VALVE ASSEMBLY
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. Valve lifter

. Valve keepers

. Spring retainer
Outer valve spring
Inner valve spring
Circlip

. Oil seal

. Spring seat

. Valve
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Valve Removal

Refer to Figure 53.

1. Removethecylinder head, shims, and valvelift-
ersasdescribedin 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 equivdent) 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 thetool squarely on
the springretainer (Figure 54).
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Deburr

Valve stem

4. Tightenthe compressor until the spring retainer
no longer holds the valve keepersin position. Lift
the keepers from the valve stem. A magnetic tool
workswell (Figure 55).

CAUTION
Do not overtighten and compress the
valve springs. This can result in loss
of valve spring tension.

5. Slowly relievethe pressure on the valve springs
and remove the compressor from the head.

6. Removethe spring retainer and valve springs.
7. Slide the circlip on the oil seal down, then re-
movethe 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
thevalvefromthe head. Bunsonthevalvestemcan
damagethe valve guides.

9. Removethe valve from the cylinder head.

10. After removing each valve assembly, store the
partswith the shim and valvelifter for that location
(Figure57).

CAUTION
Install valve components that are
within specification in their original
positions. Replace the oil seal and
circlip.

11. Repeat Steps 3-10 for the remaining valves.

Valve Component | nspection

During the cleaning and inspection of the valve
assemblies, do not allow the sets of partsto get in-
termixed. Work with one set of parts at atime, re-
peating the procedure until al 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 servic-
ing of these parts require special
equipment, as well as experience in
replacing and fitting the parts.

1. Cleanthe valveassembly in solvent.

CAUTION
The valve seating surfaceisa critical
surface and must not be damaged. Do
not scrape on the seating surface or
place the valve whereit could roll off
the work gurface.

2. Inspect the valve head asfollows:

a. Inspect the top and perimeter of each valve.
Check for burning or other damageon the top
and seating surface. Replacethevalveif dam-
ageis 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. Measurethe 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
valvein aV-block and measurerunout with a
dial indicator (Figure 60). Record the mea-
surement.

4A. If asmall hole gauge and micrometer are avail-
able, inspect the valve guidesasfollows:

a. Clean the valve guides (Figure 61) so they
arefreeof all carbon and varnish. Usesolvent
and astiff, narrow brush.

b. Measureeachvalveguideholeat thetop, 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 smal nole gauge and micrometer are not
available, inspect the valve guides as follows:

a. Insert the appropriatevalveinto the guide.

b. With the valve head off the seat, move the
valve stem side to side in the valve guide.
Movethe valve in severa directions, check-
ing for obviousperceptibleplay. If movement
is easly detected, the valve guide and/or
valve is worn. Take the valves and cylinder
head to a dealership and have the partsaccu-

Valve seal
width

rately measured to determine the extent of
wear.
5. Check the inner and outer valve springs as fol-
lows:

a. Visualy check the springs for damage.

b. Measurethelength of each valvespring (Fig-
ure62).

6. Inspect the valve spring seat, spring retainer,
keepersand valvelifter for wear or damage.

7. Inspect thevalve seatsin the cylinder head (Fig-
ure63) to determineif they must bereconditioned.

a. Cleanand dry the valveseat and valvemating
areawith contact cleaner.

b. Coat the valve seat with machinist's marking
fluid.

c. Ingtall 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 thevalve.

d. Remove the valve from the guide and mea-
sure the imprinted valve seat width (Figure
64) at several locations.

e. Clean al marking fluid from the valves and
seats.

Valvelnstallation

Perform the following procedure for each set of
valve components. All componentsshould be clean
and dry. Refer to Figure 53 as needed.

1. Coat the valve stem and interior of the oil seal
with molydisulfidegrease.
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2. Install the spring seat into the head.

3. Install anew oil seal onto thevalveguide, 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
throughthe seal. Check that theseal remainsseated,
then hold the valve in place.

5. Ingtall theinner and outer valvespringswith the
small coil pitch, facing down (Figur e 65).

6. Ingtall the spring retainer.

7. Install a valve spring compressor over thevalve
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.

CAUTION
Do not overtighten and compress the
valve springs. This can result in loss
of valve spring tension.

9. Insertthekeepersaroundthegroovein thevalve
stem (Figure66).

10. Slowly relieve the pressure on the spring re-
tainer, then remove the compressor from the head.
11. Teptheend of thevalvestem with a soft mallet
to ensure that the keepers are seated in the valve
stem groove.

12. After al valves are installed, performthe sol-
vent test as described in this chapter.

13. Install the cylinder head as described in this
chapter.

ValveL apping

Vave lapping restores accurate sealing between
the valve seat and valve contact area, without ma-

Valve keepers

Valve stem

Valve lapper
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chining. Lapping should be performed on valves
and valve seats that have been inspected and are
within specifications. Lapping should aso be per-
formed on valvesand val ve seatsthat 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 thesuction cup on thelappingtool and press
it onto the head of the valve (Figure67).

4. Spinthetool back and forth betweenyour hands
to lap the valve to the seat. Every 5 to 10 seconds,
rotate the valve 180° and continueto 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 (Figur e68). Keep each lapped valveiden-
tifiedso it can beinstaledin the correct seat during
assembly.

6. Clean the valves and cylinder head in solvent
and removeall lapping compound. Any abrasiveal-
lowed to remain in the head will cause premature
wear and damageto 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 beforeattemptingarepair. Refer to Fig-
ure 69.

1. Remove the cylinder head as described in this
chapter.
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2. Removethe coolant hose at the front of the cyl-
inder (A, Figure70).

3. Removetheoil piperetainerand bolt (A, Figure
71) at the rear of the cylinder.

4. If theenginecrankcaseswill be split, removethe
remaining banjo bolts and seal washers(Figure72)
securing the oil pipe.

5. Remove the cylinder mounting bolt, located in
the cam chain tunnel (Figure 73). Stuff clean shop
clothsinto the tunnel to prevent parts from entering
the engine.

6. Remove the cylinder mounting nuts at the front
(B, Figure70) and rear (B, Figure 71) of thecylin-
der.

7. Loosen the cylinder by tapping around the base.
If necessary, apply penetrating oil to thejoint.

8. Sy lift the cylinder from the crankcase.

a Account for the two dowels under the cylin-
der (Figure 74). If loose, removethe dowels
to prevent them from possibly falling into the
engine.

b. Routeand securethe cam chain out of thecyl-
inder.

9. Removethe base gasket.

10. Stuff clean shop clothsinto the cam chain tun-
nel and around the piston. Support the piston and
rod so it does not contact the crankcase or studs
(Figure75).

I'1. Inspectthecylinder asdescribedin thischapter.

I nspection

1. Removeall gasket residuefrom the top and bot-
tom cylinder block surfaces.

2. Wash the cylinder in solvent and dry with com-
pressedair.
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CYLINDER
MEASUREMENT
LOCATIONS
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3. Inspect the overall condition of the cylinder
(Figure 76) for obviouswear or damage.

a. Inspect the cylinder bore for scoring or
gouges. |If damaged, overborethe cylinder.

b. Inspect the water jacketsfor deposits.

¢. Inspect al threads for condition and cleanli-
ness.

4. Measure and check the cylinder for wear. Mea-
surethe inside diameter of the cylinder with abore
gauge or inside micrometer asfollows:

a. Measurethe cylinder at three pointsalongthe
boreaxis(Figure 77). At each point, measure
the cylinder front to back (measurement X)
and sideto side (measurementY'). Recordthe
measurementsfor each location.

b. Comparethelargest X or Y measurementre-
corded to the specificationsand servicelimit
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 0.7 mm (0.004
in.) more than the actual diameter of
the cylinder after boring. The new
service limit for thepiston is0.15 mm
(0.006 in.) lessthan the actual diame-
ter of the piston. If' wear exceeds the
replacement piston sizes, replace the
cylinder liner 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, takethe new pistonto the shop so thecylinder
can be accurately bored and honed to accommodate
the actual piston size.

6. If thecylinderiswithinall servicelimits, and the
current piston and rings are reusabl e (see Piston In-
spection in this chapter), deglazethe 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-
videsauniform surface, capableof retainingoil and
mating with the rings (Figure 79).
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7. Thoroughly wash and scrub the cylinder in hot,
soapy water after ingpection and service, to remove
al fine grit and material/residue left from machine
operations. Check cleanliness by rubbing a clean,
whitecloth over thebore. No residueshould be evi-
dent. Whenthecylinderisthoroughlycleanand dry,
immediately coat the cylinder bore with ail to pre-
vent corrosion. Wrapthe cylinder until enginereas-
sembly.

CAUTION
Wash the cylinder in hot, soapy water:
Solvents do not remove the fine grit
left in the cylinder: This grit causes
prematurewear of theringsand cylin-
der.

8. Perform any serviceto the piston assembly be-
foreinstallingthe cylinder.

Installation

Refer to Figure 69.
1. Check that all gasket residueis removed fromall
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
thepistonisremoved, it iseasierto install thegasket
before the piston, since the cam chain must also be
handled and routed through the gasket. Gasket
bending or other damageislesslikely to occur.
3. Lubricate the following components with engine
oil:
a. Pistonandrings.
b. Piston pin and connecting rod.
¢. Cylinder bore.

4. Supportthe pistonsothe cylinder can belowered
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, pointingto the sides.

6. Lower the cylinder onto the crankcase.

a. Route the cam chain and guide through the
chain tunnel. Securethe 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 a so be used. When the bot-
tomring isin 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, Figure71) of
the cylinder.

a. If necessary, remove the coolant hosefitting
in order to torquethe front nut.

b. Torquethe nutsequally in several passes.
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c. Torquethe nutsto 25 Nem (18 ft.-1b.).
8. Install and torque the cylinder mounting bolt, lo-
cated in the cam chain tunnel (Figure 73).

a. Stuff clean shop clothsinto the tunnel to pre-

vent parts from entering the engine.

b. Torquetheboltto 10 N»m (88in.-1b.).
9. Install the qil pipe retainer and bolt (A, Figure
71) a the rear of the cylinder. Torque the bolt to 8
Nem (71in.-Ib.).

a. If theentireoil pipewasremoved, install new
seal washers on the banjo bolts, then fin-
ger-tightenthe bolts (Figure 72).

b. Torqueall the il pipebanjoboltsand 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
withthreerings. The pistonisheld on the small end
of the connectingrod by achrome-plated, stedl pis-
ton pin. The pin is a precision fit in the piston and
rod, and isheld in place by circlips.

As each component of the piston assembly is
cleaned and measured, record and identify all mea-
surements. Refer to the measurementswhen check-
ing dimensionsand wear limits.

Piston Removal

1. Removethecylinder asdescribedinthischapter.
2. Beforeremovingthepiston, check thepistonand
piston pin for obvious play. Hold the rod and try to
tilt the piston side to side (Figure 82). If atilting
(not diding) motionis detected, thereiswear on el -
ther the piston pin, pin bore or connectingrod. 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 (Figure83). Discard thecirclips.

NOTE
New circlips must be installed during
assembly.

5. Press the piston pin out of the piston by hand
(Figure84). If thepinistight, apin puller (part No.
57001-910) and adapter (part No. 57001-1211) are
availablefrom a Kawasaki dealership. A ssmplere-
moval tool can bemade asshownin Figure85. The
end of the padded pipe rests against the piston, not
the piston pin. The hole in the pipe must be larger
thanthediameter of the pistonpin. Asthenut onthe
end of therod istightened, the nut and washer at the
opposite end drive the piston pin into the pipe.

CAUTION
Do not attempt to drive the pin out
with a hammer and drift. 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 I nspection

1. Removethepistonringsas describedin thissec-
tion.
2. Cleanthe piston.
a. Cleanthe carbon from the piston crown. Use
asoft scraper, brushesand solvent. Do not use
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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. Cleanthering grooveswith asoft
brush, or use a broken piston ring to remove
carbon and oil residue(Figure86). Mild gall-
ing or discoloratiop can be polished off the
piston skirt with fine emery cloth and oil.

3. Inspect the piston. Replacethe 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 fuel mixture and/or
preignition.

b. Inspect the ring grooves (B, Figure 87) for
dents, nicks, cracks or other damage. The
groovesshould be square and uniformfor the
circumference of the piston. Particularly in-
spect the top compression ring groove. It is
[ubricatedtheleast and is nearest the combus-
tion temperatures. If the oil ring appears
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worn, or if the oil ring wasdifficult toremove,
the pistonhaslikely overheatedand distorted.

¢. 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),
replacethe piston.

d. Inspect theinterior of the piston (Figure 88).
Check the crown, skirt, piston pin bores and
bossesfor cracksor other damage. Check the
oil holes and circlip grooves for cleanliness
and damage.

4. Measure the width of ail ring grooves. Replace
the piston if any measurement exceeds the service
limit listed Table 2.

5. Inspect the piston ring—to—-ring groove clearance
asdescribedin 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. Cleanand dry thepiston and cylinder
before measuring.

1. Measuretheoutsidediameter of thepiston. Mea-
sure5mm (0.2in.) up from the bottom edge of the
piston skirt and 90° to thedirection 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 measurementsare 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 pi ston assem-
bly.

Piston Pin Inspection

1. Cleanthepiston pin.
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2. Inspect the pin for chromeflaking, wear or dis-
colorationfrom overheating.

3. Inspect the bore in the small end of the connect-
ing rod (Figure 90). Check for scoring, uneven
wear, and discol orationfrom overheating.

4. Lubricatethe pistonpin and dlideit intothe con-
necting rod. Slowly rotate the pin and check for ra-
dia play (Figure9l). If play is detectable, one or
both of the parts are worn. Kawasaki does hot pro-
vide specifications for the pin or connecting rod
bore. Therefore, if neither part has obvious wear,
havethe pin diameter comparedto the diameter of a
new pin. If the pin is worn, replace the pin and re-
check for play in the connectingrod. If play still ex-
ists, replacethe rod.

5. Lubricatethe piston pin and dideit into the pis-
ton bores. Slowly rotatethe pin and check for radial
play. If play is detectable, one or both of the parts
areworn. Kawasaki does not provide specifications
for the pin or piston pin bore. Therefore, if neither
part has obviouswear, have the pin and piston pin
bore dimensions compared to the dimensions of
new parts. Replaceworn parts.

Piston Ring I nspection and Removal

The piston is fitted with two compression rings
and an oil control ring assembly. Theoil ring assem-
bly consistsof two siderailsand an expander ring.
1. Check the piston ring—to—ring groove clearance
asfollows:

a. Cleantheringsand groovesso accuratemea-
surements can be made with a flat feeler
gauge.

b. Pressthetop ring into the piston groove.

c. Insertaflat feeler gauge betweentheringand
groove (Figure 92). Record the measure-
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ment. Repest this step at other pointsaround
the piston. Replace the ringsif any measure-
ment exceeds the servicelimit in Table 2. If
excessive clearance remains after new rings
areinstalled, replacethe piston.

d. Repeat substeps b and ¢ for the second com-
pression ring. Theoil control ringis not mea-
sured.

2. Removethetop and second ringswith aring ex-
pander (Figure93) or by hand (Figure 94).

a. Spreadtheringsonly enoughto 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
ringson their top surfaceif they will be rein-
stalled. The ail 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). Replaceall theringsif any mea
surement exceedstheservicelimitlistedin Table2.

6. Inspect theend gap of the top and second ringsas
follows:

a. Insert aring into the bottom of the cylinder.
Use the piston to squarethe ring to the cylin-
der wall. Push thering about 10 mm (0.4 in.)
into the cylinder.

b. Measuretheend gap with afeeler gauge (Fig-
ure97). Replaceall theringsif any measure-
ment exceedsthe servicelimit listed in Table
2. Alwaysreplaceringsas a set. If new rings
areto beinstalled, gap the new ringsafter the
cylinder has been serviced. If the new ring
gapistoo narrow, carefully widen the gap us-
ing a fine-cut file as shown in Figure 98.
Work slow and measure often.

7. Rall each ring around its piston groove and
check for binding or snags (Figure 99). Repair mi-
nor damagewith afine-cut file.
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Piston Ring I nstallation

If new piston ringswill be installed, the cylinder
must be honed. This is necessary to deglaze and
crosshatch the cylinder surface. The newly honed
surfaceis 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 haveto beinstalled.

1. Check that thepistonand ringsarecleanand dry.
When installing, spread the rings only enough to
clear the piston.

2. Install theringsas follows:

a. Ingtall 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. Therails 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
facesup (Figure 95).

3. Checkthat dl ringsrotatefreely intheir grooves.

Piston I nstallation

1. Ingtall the piston rings onto the piston as de-
scribed in this section.

2. Check that al partsare clean and ready to be in-
stalled. Usenew circlipswheninstallingthe piston.

CAUTION
Never install used circlips. Severeen-
gine damage could occur: Circlips fa-
tigue and distort when they are
removed, even though they appear re-
usable.

3. Install anew circlip into the | ft piston pin boss.
Rotatethe endsof thecirclip away fromthe gap. By
installing the circlip in the left boss the remaining
circlip can be installed at the right side of the en-
gine, wherework spaceis better.
4. Lubricatethefollowingcomponentswith engine
oil:

a. Pistonpin.

b. Piston pin bores.

| 4

¢. Connecting rod bore.

5. Start the piston pininto the open pin bore, then
placethe piston over the connecting rod. The arrow
stamped on the piston crown (Figure 100) must
point forward.

CAUTION
Thepiston must beinstalled correctly.
Failure to install the piston correctly
can lead to severe engine damage.

6. Align the piston with the rod, then dlide 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 ail ring rails are
about 30° gpart, pointingto the sides.

9. Instal the cylinder as describedin this chapter.

10. Refer to Chapter Three for break-in proce-
dures.
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Table 1 GENERAL ENGINE SPECIFICATIONS

Engine type

Valve system

Cooling system

Lubrication system

Horsepower

Torque

Engine displacement

Bore and stroke

Compression ratio

Valve timing
Intake valve opens
Intake valve closes
Intake valve duration
Exhaust valve opens
Exhaust valve closes
Exhaust valve duration

Four-stroke, single cylinder,

Chain-driven DOHC 4-valve
Liquid cooled

Forced pressure, wet sump

47.3 at 6500 rpm (U.S. model)
405 ft.-lb. (U.S. model)

651 cc (24.2 cu.in.)

100.0 x 83.0 mm (3.94 X 3.27 in.)
9.5:1

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 links/21pins) 127.0-127.4 128.9
(5.0-5.02) (5.07)
Bearing oil clearance 0.030-0.064 015
(0.0012-0.0025) (0.0059)
Bearinginside diameter 23.000-23.013 23.07
(0.9055-0.9060) (0.9083)
Journal outside diameter 22.949-22.970 2292
(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
(1.4271-1.4311) (1.4232)
Cylinder compression 530-855 kPa (77-124 psi) -
Cylinder head warp limit - 0.05
(0.002)
Cylinder
Inside diameter 100.000-100.012 100.10
(3.9370-3.9374) (3.9409)
Piston-to-cylinder clearance 0.043-0.070 -
(0.0017-0.0028) -
Piston
Mark direction Arrow facing forward
Outside diameter
measurement point 50 (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 1.21-1.22 131
(0.0476-0.0480) (0.0516)
Qil ring 2.81-2.83 291
(0.1106-0.1114) (0.1146)
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 Service limit
mm (in.) mm (in.)
Ring-to—grooveclearance
Top and second ring 0.020-0.050 0.16
(0.0008-0.0020) (0.008)
End gap
Top and second ring 0.20-0.40 0.70
{0.008-0.016] (0.03)
Top mark identification
Topring M
Secondring 2N
Valve clearance
Intake 0.10-0.20 {0.004-0.008) -
Exhaust 0.15-0.25 (0.006-0.010]) -
Valve head thickness
(margin above seat)
Intake 1.0 (D.040) 0.5 (0.020)
Exhaust 1.0 (0.040) 0.7 (D.028)
Valve seat
Angle 45°
Width 0.8-1.2
(0.031-0.047)
Intake outside diameter 36.9-37.1
(1.453-1.461)
Exhaust outside diameter 31.8-321
(1.256-1.264)
Valve stem
Intake outside diameter 6.965-6.980 6.95
(0.2742-0.2748) (0.2736)
Exhaust outside diameter 6.955-6.970 6.94
(0.2738-0.2744) (0.2732)
Runout (total indicator
reading) 0.0-0.01 0.05
{0.0-0.0004) (0.0020)
Valve guide inside diameter
Intake and exhaust 7.000-7.015 7.08
(0.2756-0.2762) (0.2787)
Valve spring free length
Inner intake and exhaust are 36.2
(1.48) (1.43)
Outer intake and exhaust 40.5 39.0
(1.59) (1.54)

Table 3 ENGINE TOP END TORQUE SPECIFICATIONS

Nem in.-lb. ft.~Ib.
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)
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Table 3 ENGINE TOP END TORQUE SPECIFICATIONS (continued)

Nem in.-1b. ft.-Ib.

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

*Refer to text for sequence
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ENGINE LOWER END

Thischapter providesproceduresfor servicing or

removing the followinglower end components:
I. Cam chain and lower guide.

2. Left crankcasecover.

3. Enginebalancer.

4. Crankcase, bearingsand seals.

5. Crankshaft and connecting rod.

To access and service someof these components,
the engine must be removed from the frame, then
dismantled of all assembliesattached to the crank-
case.

Read this chapter before repairing the engine
lower end. Become familiar with the procedures,
photos and illustrationsto understand the skill and
equipment required. Refer to Chapter One for tool
usage and techniques.

SHOP CLEANLINESS

Prior to removing and disassembling the engine,
clean the engineand framewith degreaser. Thedis-
assembly job goes easier and thereis|ess chance of
dirt entering the assemblies. Keep the work envi-
ronrnent asclean aspossible. Storepartsand assem-
blies in well-marked plastic bags and containers.
Keep reconditioned parts wrapped and lubricated
until they areinstalled.

ENGINE

Thefollowingremoval andinstallationprocedure
outlinesthe basic steps necessary to removethe en-
gine from the frame. Depending on the planned
level of disassembly, consider removing top end
components, and those located in the crankcase
covers, whilethe engineremainsin the frame. Since
the framekeeps the engine stabilized, tight nutsand
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
arerouted. Refer to the appropriatechaptersfor re-
moval, inspection and installation procedures for
the componentsin the enginetop end and crankcase
covers.

Removal and I nstallation

1. Support the motorcycleso it is stable, level and
the rear wheel is off the ground.

2. If possible, perform acompressiontest (Chapter
Three) and leakdown test (Chapter Two) beforedis-
mantling the engine.
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3. Drainthe engineoil (Chapter Three).

4. Remove the skid plate, side covers, seat, fuel
tank and radiator covers (Chapter Fifteen).

Disconnect the battery leads (Chapter Three).
Drainthe engine coolant (Chapter Three).
Disconnect the coolant hoses & the engine.
Remove the footpegs.

. Remove the shift lever.

10. Remove the rear brake peda (Chapter Four-
teen).

© O N @ o

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. Removethe spark pluglead andwater tempera-
ture sending unit lead.

16. Removethe coail.

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. Removethe crankcasebreather hose.

20. Inspectthe engineand verify thatitisready 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-
etsasfollows:

WARNING

When removing the bolts, be aware
that the engine may shift in the frame.
Keep hands protected and check the
stability of the motorcycleand engine
after removing each set of bolts. Get
assistance when removing the engine
fromthe frame.

a. Remove the bolts and upper mounting brack-
ets(Figure 1).

b. Removethe boltsand lower mounting brack-
ets(Figure 2).

¢. Removetherear mountingbolt (A, Figure3).

d. Remove the swing arm pivot nut (B, Figure
3). Do not remove the pivot bolt at thistime.

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 removethe engine
(Figure 4). Complete removal allows
the swing armto 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 andinspect theframeintheenginebay.
Check for cracks and damage, particularly at
welded joints.

22. Refer to the proceduresin this chapter for ser-
vicing the crankcase assembly.

23. Reverse this procedure to install the engine.
Notethefollowing:

a. If the chain is endless (no master link) check
that it is routed over the swing arm pivot be-
foreinstalling the swing arm pivot bolt.

b. Install the engine mounting brackets, bolts
and nuts. Finger-tighten al nuts before
torquing. Note the original direction of the
bolts during installation. Torque al 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
If the 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. Carefullyrouteelectrical wiresso they arenot
pinched or in contact with surfaces that get
hot.

d. Apply dielectric grease to electrical connec-
tions before reconnecting.

e. If assemblieshavebeenremoved from thetop
end or crankcasecovers, install those compo-
nents. Refer to the appropriatechaptersforin-
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 clutchfree play (Chapter Three).

i. Check throttle cable adjustment (Chapter

Three).

. Check rear brake pedal height. (Chapter
Three).

. Check chain adjustment (Chapter Three).
Start the engine and check for leaks.

. Check throttle and clutch operation.

. If the enginetop end has beenrebuilt, perform
a compression check. Record the result and
compareit to future checks.

—

DBHT

0. Read the Engine Break-Inprocedurein 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
whenonly the cam chainand lower guideneedto be
removed.

Removal, | nspection and I nstallation

1. Remove the,cam shafts, then remove the cam
chain from the camshaft sprockets (Chapter Four).
2. Remove the aternator 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 (Figure6).
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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
thechain.

b. Inspect the chain guide for wear onits face.
6. Reversethis procedureto install the cam chain
and guides. Note the following:

a. Check that the shouldered spacer seatsin the
cam chain guide. The guide should pivot on
the spacer.

b. Apply threadlocking compound to the bolt
threads.

c. Torquetheboltsto the specificationslistedin
Table 2.

LEFT CRANKCASE COVER

Removal and Installation

The left crankcase cover is located between the
aternator cover and left crankcase.
1. Removethe alternator cover, starter drive gears
and rotor (Chapter Nine). If the crankcase halves

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. Removethe nine boltsfrom 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 theinspection
proceduresin Engine Balancer in this chapter.
6. Reverse this procedure to instal the cover,
tensioner bolt and and shaft lever. Note the follow-
ing:
a. Install thelever sotheweldjointisfacingin.
b. Tighten the cover boltsin several passesand
in acrossing 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 aweight at each end of the shaft, whilethe 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
crankshaft.

Early and Late Model Differences

In 1996, from engine serial number
KL650AE032206-0on, the left and rear balancer
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@ ENGINE BALANCER

Early: 1987-1996 (to KLES0AE032205)
Late: 1996-on (from KLESOAED32206) 10

1. Snapring 8C. Roller

2. Washer 8D. Spring

2A. Washer (all 1996-on models) 9. Spacer

3. Rear balancer sprocket 10. Front balancer shaft

3A. Rear balancer sprocket 11. Right balancer weight

3B. Coupling 12. Lockwasher

3C. Roller 13. Nut

3D. Spring 14. Plug

4. Bearing 15. Tensioner bolt

5. Rear balancer shaft 16. O-ring

6. Rear balancer weight 17. Shaft lever

7. Balancer chain 18. Tensioner spring

8. Left balancer 19. Spring lever
weight/sprocket 20. Tensioner shaft

8A. Left balancer weight 21. Tensioner sprocket

BB. Left balancer sprocket 22. Chain guide
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sprockets (Figure 9) underwent design changes.
Theleft sprocket became rubber-mountedinitsbal -
ancer weight, making the componentsa single part
number. The earlier designused springsand rollers
between the sprocket and weight. Each of these
componentsisavailableasaseparate 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 crankcasebearing 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
functionor servicing of the balancer assembly.

Removal

Thefollowing proceduredetail sthe completere-
moval of the balancer componentsfrom the engine
crankcase. Refer to Figure9.

1. Removetheright crankcasecover (Chapter Six).
2. Removethe alternator cover (Chapter Nine).

3. Removethe 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
|eft footpeg. Remove the nut and lockwasher
securing the right balancer weight (Figure
10). Remove the weight and spacer from the
shaft.

4. Removethe left crankcase cover, tensioner bolt
and shaft lever as described in this chapter.

5. Remove the balancer chain tensioner assembly
asfollows:

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
shafttilted up, to prevent dropping the spacer,
located behind the sprocket.

CAUTION
If the spacer falls, it can roll into the
crankcase opening located below the
tensioner shaft bore. | f this occurs,
useamagnetic fool or wiretoretrieve
the part.

6. Remove the snap ring from the left end of the
front balancer shaft (Figure 13), then remove the
weight/sprocket and spacer.

7. Removethe five bolts (Figure 14) securing the
lower cam chain guide and balancer chain guides.
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8. Removethe cam chain (A, Figurel5).

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(Figur e16), located between the
crankcase halves.

11. Inspect the complete balancer assembly as de-
scribed in this section.

I nspection

During inspection, replace any parts that are ob-
viously damaged or worn. Refer to Figure9.
1. Inspect the front balancer shaft assembly (Fig-
urel?).

a. Inspect the spacers and locknut.

b. Inspect the splines, threads, snap ring groove
and polished surfaces on the shaft and right
weight (Figure18).

¢. Inspect the splines, sprocket teeth and rubber
mounting on theleft sprocket (Figure19). On
early models, inspect the condition of the
springs and rollers in the sprocket. Replace
partsthat are fatigued, worn or missing.
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d.

Install anew snap ring and lockwasher during
assembly.

2. Inspect therear balancer shaft assembly (Figure

20).
a

b.

C.

d.

Inspect the spacers and locknut.

Inspect the splines, snap ring grooves and
polished surface on the shaft.

Inspect the splinesin the weight.

Inspect the splines, sprocket teeth and rubber
mounting on the sprocket. On early models,
inspect the condition of the springs and roll-
ersin the sprocket. Replace parts that arefa-
tigued, worn or missing.

Install a new snap ring at the left end of the
shaft during assembly.

Install anew snap ring on the right end of the
shaft at thistime. Install the snap ring so the
sharp edgefacesin (toward balancer weight).

3. Inspect the tensioner assembly (Figure 21).
a. Inspect the spacer and washer(s).

b.
C.

Install anew O-ring on the tensioner bolt.
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 betweenthe
parts. The sprocket teeth and rubber mount-
ing must be in good condition.

. Assemble the tensioner shaft, bearing,

sprocket and spring lever (Figure 23). Thele-
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.

b. Inspectthespringholeinthespringlever. The
hole should be smooth with no sharp edges
that could damage the spring ends.

¢. Inspect the spring ends and coilsfor 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 assemblyisre-
moved.

5. Inspect the balancer chain.

a. Pull the chain tight and measure a 20-link
gpan (21 pins). Refer to Table1 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 chainisinstalled.

6. Inspect the chain guides (Figur e 26) for wesr.

Installation and Synchronization

During assembly the sprocketsand weights must
be properly aligned on their respective shafts (Fig-
ure 27). In addition, the crankshaft and
sprocket/shaft assemblies must be aligned and en-
gaged with the proper silver links of the balancer
chain (Figure 28).

Follow the procedureclosely and check all dign-
ments often asthe balancer is assembled. If neces-
sary, refer to the Early and Late Model Differences
section and understand the differencesin the com-
ponents. In this procedure, early models are
1987-1996, to  engine  serid number
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BALANCER SYNCHRONIZATION

Sprocket alignment tooth
mark between silver links

Rear balancer
sprocket

Sprocket tooth mark
aligned with cylinder

centerline at top Crankshaft
dead center sprocket
Sprocket alignment e &
tooth mark gt "
between silver links  2lignment mark &
s
4 %
*@d:'r - ¥
:r ot TS A
. o) Sprocket alignment
‘. @ tooth mark
~l in silver link

Shaft to weight *"'
alignment marks % A

Fay r“'

Front balancer weight

and sprocket Chain tensioner

sprocket

KL650AE032205. Late models are 1996-on, from
engine serial number KL650AE032206-on. During
assembly, lubricateall componentswith engineoil.
Refer to Figure 9 as needed.

1. Assemblethe 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. Onlate models, install the washer on the rear
shaft.

¢. On early models, check that the marks on the
left and rear sprockets are aligned with the
marksonthe mating bal ancer weight and cou-

pling.
3. Position the crankshaft at top dead center. The

alignment mark(s) on the crankshaft sprocket
should be paralel 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. Thesilver 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
chainisinstalled.

5. Position and align the balancer chain on the
sprockets as follows. Refer to Figure 29 to verify
proper installation.

a. ldentify the pair of silver linksto the right of
the single silver link. Theselinks will be en-
gaged with the rear sprocket.

b. Identify thealignmenttooth mark on therear
sprocket.

¢. Alignand engagetherear 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 (Figur e 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
dightly. Aslong as the chain remains
seated in the aligned sprockei(s),
overall alignment is not affected.

e. Align and engage the front sprocket aign-
ment tooth mark with the chain. The mark
must be between the silver links. If installed
correctly, the weight alignment mark on top
of theweightwill aso be aligned betweenthe
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 alignmentsare 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-
ingin.

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 bal ancer
chain guides. Note the following:

a. Check that the shouldered spacer seatsin the
cam chain guide. The guide should pivot on
the spacer.

b. If thefront balancer weight must be rotatedto
install the chain guide and bolt at the crank-
shaft, apply tension to the lower part of the



ENGINE LOWER END

125

balancer chain. If the chain does not remain
seated on the sprockets, balancer alignments
may be lost. Recheck balancer alignmentsaf-
ter installing the guides.

c. Apply threadlocking compound to the bolt
threads.

d. Torquethe boltsto the valueslisted 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 springby hand. If pliers
must be used, prevent excessive stretching,
scoring or damageto the ends of the spring.

d. Recheck balancer alignments after installing
the tensioner.

13. Ingtall the right balancer weight asfollows:

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
areadigned (Figure 34).

c. Install anew lockwasher,engagingthetab on
the washer with the weight.

d. Hold therotor with the rotor holder tool. The
holder tool can be braced against the top of
theleft footpeg. Install and torquethe locknut
t0 44 Nem (32 ft.-1b.).

e. Lock one side of the washer against the nut
(Figure 35).

f. Removetherotor and continue assembly.

14. Ingtall the left crankcase cover, tensioner bolt
and shaft lever as described in this chapter.

15. Install therotor, starter drive gearsand alterna-
tor cover (Chapter Nine). If the crankcase halves
weredisassembled, also install the starter (Chapter
Nine).

16. Install theright crankcasecover (Chapter Six).

CRANKCASE

Thefollowing 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 assembliescan be removed for inspection and
repair. Before proceeding with this procedure, re-
move the engine from theframe as describedin this
chapter. All assemblies located in the crankcase
coversmust beremoved. It may beeasier toremove
these assemblieswith the engine in the frame. The
engine will remain steady during the disassembly
process.

The crankcasehalves are made of cast aluminum
aloy. Do not hammer or pry onthe cases. The cases
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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
issupportedat theleft end by aroller 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-
ginerefersto the side of theengine asit 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. Placethe engine on wooden blocks with the left
sidefacing up (Figure 36).

2. Loosenthe 13 boltsat the perimeter of the crank-
caseand thesix boltswithintheleft crankcase cover
area. Loosen each bolt 1/4 turn, workingin a cross-
ing pattern. Loosen the bolts until they can be re-
moved by hand.

NOTE
Snce 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).
If desired, mark each bolt hole with a
reference number, indicating which of
thethreebolt sizesisused at that loca-
tion. After the templateis marked, the
bolts can be removed and cleaned. 47~
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ter cleaning, return the bolts to the
template.

3. Separatethe crankcasehalvesas follows:

a. With the left side of the engine facing up,
lightly pry the casesat the notchlocated 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
enoughto break the seal between the cases. If
necessary, use a heat gun to soften the joint
sealant, making separation easier.

CAUTION
Pry the casesonly at the notch. Do not
pry the cases on the mating surfaces.
Damageto thecaseswill likely occur:

b. Whenthecaseseal breaks, raiseand lower the
left case until it is fully released. Evenly lift
the left case from the right case (Figure 38).
c. Accountfor thetwo dowel shetweenthecases
when the cases are separated (Figure 39).
4. Removethefront balancer shaft (Figure 40).
5. Removethe 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 connectingrod. I nspect
the crankshaft assembly and cases as described in
this chapter.

CAUTION

Take extreme care when removing,
handling and storing the crankshaft.
Do not expose the assembly to dirt or
place it in an area whereit could roll
and fall to the floor. If the crankshaft
isdropped, 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 asfollows:

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,
rai sethe transmission shaftsslightly to disen-
gage the forks from the shift drum.
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¢. RemovetheNo. 1, No. 2 and No. 3 shiftforks
(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).

CAUTION
Take extreme care when removing,
handling and storing the transmis-
sion. Wrap and storethe assembly un-
til it is inspected. DO not expose the
assemblyto dirt or place itin an area
whereit could roll ard fall to thejloor:

Assembly

1. Readtheentireprocedureto ensurethat al 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 al mating surfaces are smooth,
clean and dry. Minor irregularitiescan be re-
paired with an oil stone. After thorough re-
moval of the old sealant, clean al 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. Lubricatethe crankshaft, bearings and trans-
mission assembly with engine oil.

. Lubricateseal lipswith grease.

d. To install the crankshaft, use the crankshaft
installation jig (part No. 57001-1174). 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, thetool preventsthe flywheelsfrom
flexing or binding, causing misalignment of
theflywheels.

e. Aliquid gasket sealant is required to seal the
crankcase halves. Use Kawabond 5 or
Yamabond 4, available at dealerships. These
sealantsare durableand can be submergedin
oil. Depending on experienceand preference,
Kawabond 5 isthinner than Y amabond4, and
may be considered more difficult to evenly

apply.

CAUTION
Do not attempt to seal the cases with
RTV silicone sealant, commonly
found at auto partsstores. The sealant
isinadequatefor thisapplication. Qil
leakage and possible engine damage
islikely to occur:

2. Place the right crankcase on wooden blocks,
with the open side of the casefacing up.

3. Install the transmissionas 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).

. ldentify the shift forks. (Figure 45). Shift

forksNo. 1 and No. 2 can beidentified 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 mateswith third gear on theinput shaft.
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in neutral. Leave the transmission in neutral
during engine assembly.
4. Install the crankshaft asfollows:

a. Insert the crankshaft installation jig between
the crankshaft flywheels (Figure49). Install
thejigsoitisoppositethe crankpin and strad-
diestherod.

b. Lubricatethe crankshaft and case bearing.

c¢. Positionthe crankshaft sothe installationtool
is aligned between the cylinder studs.

c. Install the shift forks, engaging them with the d. Insertthe crankshaftinto the case bearingand
appropriategears. Check that the guidepin on hand-press the crankshaft into place. If the

each fork pointstoward the shift drum area.

d. Install theshiftdrum (Figured4), engagingit
with the shift forks. If necessary, raise the
transmission shafts dlightly to engage the
forkswith the shift drum. Note that shift fork
No. 1 and No. 3 sharethe samegroovein 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
movesfreely. Temporarily removetheinstal-
lation jig, then hold the connecting rod while

rotating the crankshaft. After proper installa-
tionisverified, install thejig.
5. Install therear 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 isinstalled 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. Instal the front balancer shaft (Figure40).

7. Install theleft crankcaseonto theright crankcase

shift drum.

e. Alignthe boresin the shift forks, then insert
the shift fork shafts (A, Figure 43) through
the forks and into the case. Check that the
shaftsarefully 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 isin the neutral position. Theneu-  @sfollows:
tral position can be identified by the neutral a Check that all mating surfaces are clean and
switch indentation on the shift drum (B, Fig- dry.
ure 43). When the indentation is at the 8 b. On the right crankcase, insert the two dowels
o'clock position, the transmission should be and secure the crankshaft installation jig be-
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tween the cylinder studs (Figure 50). Strong
rubber bandswork well.

c. Apply liquid gasket sedlant, such as
Kawabond 5 or Yamabond 4, to al mating
surfaces. This includes applying the sealant
around all bolt holes. Use enough sealant to
fill voidsand providea continuousseal onthe
entirejoint. Do not use excessive amounts of
sealant.

d. Check that al shafts are aigned vertically,
then fit the left case squarely onto the right
case.

e. If necessary tap the left case with amallet to
evenly seat the cases. Do not force the cases.
If the casesare not seating, a shaft is probably
misaligned with its bore. Lift the case and
dlightly move it sideto 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-tightenthe bolts.

9. Tightentheboltsequally in several passesand in
acrossing pattern. Torquethe 6 mm boltsto 8 Nem
(71 in.-lIb.) and the 8 mm bolts to 19 Nem (14
ft.-1b.).

10. Rotate the crankshaft and transmission shafts
and check for smooth operation. If binding is evi-
dent, separatethe 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, leavethe connectingrod supported
by the rubber bands until they must be removed.
Cover the cylinder opening to prevent the entry of
partsor debris.

13. The crankcase assembly is ready for installa-
tion into the frame. If desired, top end components
and thoselocated in the side coverscan beinstalled
at thistime. Refer to the appropriatechaptersfor in-
spection and install ation proceduresfor the compo-
nents in the enginetop 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). Removetheseal sasdescribedin this
chapter.

2. Removethe neutral switch (C, Figure51).

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 dl sealant horn the gasket surfaces.
Avoid gouging or scratching the surfaces.

5. Clean the crankcase halves with solvent. Flush
al bearingslast, using clean solvent.

6. Dry the caseswith compressedair.

WARNING
When drying the bearings with com-
pressed air, minimize spinning the
bearings. Do not spin them at high
speed. Since the bearings are not lu-
bricated, damage could occur:

7. Flush all passageswith compressedair.

8. Qil the engine bearings before inspecting their
condition.

9. Inspect the bearingsfor roughness, pitting, gall-
ing and play. Replaceany bearingthat isnot in good
condition, or isloose in the crankcasebore. Always
replace the opposing bearing at the sametime.
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10. Inspect the cases for fractures around all
mounting and bearing bosses, stiffening ribs and
threaded holes. If repair isrequired, the case should
betaken to adeal ershipor machineshop that repairs
precision auminum castings.

11. Check all threaded holesfor damage or sea ant
buildup. Clean threadswith the correct size metric
tap. Lubricate the tap with oil or aluminum tap
fluid.

12. After the seals and any bearings are replaced:

a Instal 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 Nem (11 ft.-Ib.).

SEAL REPLACEMENT
Output Shaft

1. Pry outtheoldseal (A, Figure5l). If necessary,
place ablock of wood on the caseto improvelever-
age and protect the case from damage.

CAUTION
When pying, do not allow the end of
the tool to touch the seal boreor snag
the ail hole in the bore. Scratchesin
the bore will cause leakage and
heavy-handed prying can break the
casting.

2. If a new bearing will be installed, replace the
bearing beforeinstalling the new seal.

3. Cleantheoil sed bore.

4. Apply greasetothelip and sidesof'the new seal.
5. To help prevent the new seal from being driven
too deep, pass awire tie, or similar object, through
theoil holeand leaveit there until thenew seal isin-
stalled (Figure54).

6. Placetheseal in the bore, with the closed side of
the seal facing out. The seal must be square to the
bore.

7. Drive or pressthe seal into place. Use a driver
that fits at the perimeter of the seal.

8. Movetheobject placedintheoil hole and verify
that the hole is uncovered. Removethe object from
the hole.

Shift Shaft

1. Pry outtheold sed (B, Figure51). If necessary,
placeablock of wood on the caseto improvelever-
age and protect the case from damage.

CAUTION
When pying, do not allow the end of
the tool to touch the seal bore.
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Scratchesin the borewill cause leak-
age.

2. Cleantheoil sed bore.
3. Apply greasetothelip and sidesof thenew seal.

NOTE
Thisseal 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. Placetheseal inthebore, with the closed side of
the seal facing out. The seal must be squareto the
bore.

5. Press the seal into place by hand. If necessary,
use adriver that fits a the perimeter of the seal.

CRANKCASE BEARING REPLACEMENT

Refer to Chapter One for additional removal and
installation techniques for bearings. Also refer to
InterferenceFit if using heat is preferred for there-
mova and installationof the bearingsin the hous-
ings.

CrankcaseBearing Driversand Puller

Preferably, remove crankcase bearings with a
press. Pressure can be controlled and applied more
evenly. If bearing drivers and pullersmust be used,
Kawasaki recommendsthefollowingtools.

1. Bearingdriver set (part No. 570011-1129), or an
equivalent. The set can be ordered from a dealer-
ship.

2. Blindbearing puller. Used for transmissionshaft
bushings.

CrankcaseBearing | dentification

1. Whenreplacingcrankcasebearings, notethefol -
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
threadl ocking compound.

b. Identifyand recordthe size code of each bear-
ing before removing it from the case. This

eliminates confusion when installing the
bearingsin their correct bores.

. Record the orientation of each bearingin its

bore. Noteif thesize codefacestowardthein-
side or outside of the case. Commonly, the
markings should face up when installing the
bearing.

. Useahydraulic pressor a set of bearing driv-

ers to remove and ingtall bearings. All bear-
ingsin the crankcases are an interference-fit.
Removing andinstallingthe bearingsis eased
by using heat, asdescribedin InterferenceFit
in Chapter One.

. Bearings that are only accessible from one

side of the case can be removed with a blind
bearingpuller. The puller isfitted throughthe
bearing, then expanded to grip the back side
of the bearing. A slidingweight onthetool is
quickly pulled back to impact and dislodge
the bearing.
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2. Thefollowing substeps identify theright 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 facetheinside of the case. When themarks are
facing out, thisindicatesthey facethe outside of the
case.

a. Front balancer shaft bearing (A). Manufac-
turer's marksfacing out.
b. Crankshaft bearing (B).
marksfacingin.
¢. Rear balancer shaft bearing (C). Manufac-
turer's marksfacingin.
d. Input shaft bearing (D). Manufacturer's
marksfacingin.
e Shift drum bearing (E). Manufacturer's
marksfacingin.
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 bearingisaso indi-
cated. When the marks arefacing in, thisindicates
they facetheinside of the case. When themarksare
facingout, thisindicatesthey facethe outside of the
case.
a. Output shaft bearing (A). Manufacturer's
marks facing out.
b. Input shaft bushing (B).
¢. Shift drum bushing (C).
d. Rear balancer shaft bearing (D). Manufac-
turer's marksfacingin.
e. Crankshaft bearing race (E). Manufacturer's
marks facing in. The roller bearing is
mounted on the crankshaft.

Manufacturer's

f. Front balancer shaft bearing (F). Manufac-
turer’s marks facing out.

Crankcase Bearing Replacement

All crankcase bearings can be removed and in-
stalled using the following steps. Read the entire
procedurebefore replacing any bearing.

CAUTION

Before performing this procedure, ve-
fer to Seps 1-3 in the Crankcase
Bearings section to determine if there
is specific information related to the
bearing beinginstalled. Do not install
a bearing until any specific informa-
tion is known.

1. Removetheseal fromthebearing, if applicable.
2. Make note of whichside of thebearingisfacing
up.

3. Hest the crankcase as described in Interference
Fit in Chapter One. Observeall safety and handling
procedureswhen the caseis heated.

CAUTION
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. Supportthe heated crankcase onwooden bl ocks,
alowingspacefor thebearingtofall fromthebore.
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 al oil
holes (where applicable) are clean.

7. Placethe new bearingin afreezer and chill for at
least one hour.

8. When the bearing is chilled, reheat the crank-
case.

9. Supportthe 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, bearingsthat arenot sealed
on either side should be instaled with the
manufacturer'smarks (stamped on the side of
the bearing) facing up.
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b. Generally, bearings with one side seaed
should have the sealed side facing down.

10. Pressthe bearing into place using a driver that
fitsonto the outer bearing race.

CAUTION

If a pressisnot 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
I nspection

Carefully handlethe crankshaft assembly during
inspection. Do not place the crankshaft where it
could accidentaly roll off the workbench. The
crankshaft is an assembly-type, with its two halves
joined by acrankpin. 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 isworn or
damaged, have adealershipevauateall the partsto
determinethe practicality of repair.

1. Clean the crankshaft with clean solvent and dry
with compressed air. Lubricate the rod bearing and
shaft bearing with engineoil.

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.

¢. 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 thekeyway and seating surfacefor 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.

¢. 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 KL6504E032205), the
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ceptible play. Refer to Table 1 for

left crankshaft bearing and cam specifications.

chain/balancer sprocket assembly are )
available as replacement parts. On d. Measurethe connecting side clearance (Fig-
later models, the parts are only avail- ure 61). Refer to Table 1 for specifications.

ableas part of the lefi crankshaft 7alf.

4. Inspect the connectingrod.

5. Placethe crankshaft in aflywheel aignment jig
and measure crankshaft runout withadial indicator.
The jig centers should be inserted into the ends of

a. Inspect the rod small end (A, Figure60) for  the crankshaft. Measure at the two pointsshownin
scoring, galling or heat damage. Refer to  Figure62. The maximumdifferencein gauge read-
Chapter Four for additional inspectionsof the  ings is the total runout. If the runout exceeds the
rod bore, piston pin and piston. specificationslisted in Table 1, have a dedlership

b. Inspect the rod big end and bearing for obvi-

evaluate and possibly retme the crankshaft.

ous scoring, galling or heat damage.

. . NOTE
c. Inspecttherodfor radial clearance(B, Figure Ifitis known that the crankshafi was
60). Mount the crankshaftin aset of V-blocks dropped or damaged, or if the engine
and accurately measure play. An acceptable exhibited abnormal vibration, have
method is to grasp the rod and feel for radial the crankshaft alignment checked be-
play inal 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 links/21pins) 190.0-190.5 1934
(7.48-7.50) (7.61)
Camshaft Chain length
(20 links/21pins) 127.0-127.4 128.9
(5.0-5.02) (5.07)
Connecting rod
Side clearance 0.25-0.35 0.60
(0.010-0.014) (0.024)
Radial clearance 0.008-0.020 0.07
(0.0003-0.0008) (0.003)
Crankpin-to—flywheeltolerance
(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 0.10
(0.0012) (0.004)
Right half 0.04 0.10
(0.0016) (0.004)

Table 2 ENGINE LOWER END TORQUE SPECIFICATIONS

Nem in.-lb. ft.-Ib.

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
Qil 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
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CLUTCH, GEARSHIFT LINKAGE AND
LUBRICATION SYSTEM

This chapter provides service proceduresfor the
following components on the right side of the en-
ginecrankcase:

1. Right crankcase cover.

Clutch.

External gearshift linkage.

Oil pump.

Primary drive gear.

Clutch cablereplacement.

Kickdtarter.
Read this chapter before attempting repairsto the
componentsin the right crankcase cover. Become
familiar with the procedures, photos and illustra-
tions to understand the skill and eguipment re-

N oA~ WwN

quired. Refer to Chapter One for tool usage and
techniques.

RIGHT CRANKCASE COVER

Removal and I nstallation

1. Removethe skid plate (Chapter Fifteen).

2. Drain the engine oil and remove the ail filter
(Chapter Three).

3. Drain the cooling system (Chapter Three).

4. Remove the rear brake pedal (Chapter Four-
teen).

5. Removetheright footpeg.

6. Removethe clutch cableholder,thenremovethe
clutch cable from the releaselever (Figure 1). The
cable does not have to be removed from the cable
holder.

7. Removethe water pump cover and impeller as-
sembly (Chapter Ten).

8. Remove the 15 bolts from the perimeter of the
crankcase cover (Figure 2).

9. Turn the clutch release lever so it pointsto the
back. This disengagesit 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
loosenit from the engine.

11. Account for thetwo dowel sthat fit betweenthe
crankcaseand cover (A, Figure 3).

12. Removethe O-ring at the ail filter housing (B,
Figure3).

13. Remove the cover gasket.

14. Removethe crankcaseoil strainer (Figure4).
15. Inspect the cover assembly as describedin this
section.

16. Reverse these steps to install the right crank-
case cover assembly. Note the following:

a. Install anew, lubricated O-ring on the oil fil-
ter housing.

b. Cleanal residueand il from theenginegas-
ket surface.

¢. Check that the crankcase oil strainer is in-
stalled and seated (A, Figureb).

d. Apply molybdenum disulfide grease to the
end of the crankshaft (B, Figure5) and im-
peller shaft (C). Do not plugtheoil holein 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. Turntheclutchreleaselever soit pointsback,
then install the cover. When the cover isin-
stalled, turn the release lever forward to en-
gageit with the clutch lifter.

h. Install anew ail filter and fill the enginewith
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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I nspection and Disassembly

1. Wipethecover clean. Do not submergethe cover
in solvent unlessall bearing and seal assembliesare
removed.

2. Inspect the crankshaft oil sedl in the crankcase
cover (Figure 6). This seal fits over the end of the
crankshaft and must bein good condition. Oil under
pressure passes from the ail filter housing and into
the end of the crankshaft, where it then goesto the
crankpin and connecting rod. If this seal leaks, oil
pressurewill be reduced to these parts. Replacethe
seal asfollows:

a. Removethe bolt and seal retainer plate.

b. Pry the seal fromitsbore (Figure7).

c. Lubricatethe new seal with grease.

d. Place the seal over the bore, with the closed
sidefacing up.

e. Placeadriver or socket over theseal (Figure
8) thatissizedto fit the perimeter of theseal.

f. Drivethe sedl into place.

0. Install the seal retainer plate and bolt. Note
thecorrect orientationof theplate (Figure6).

3. Inspecttheclutchreleaselever, 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. Inspectthelever for shaft wear andfititinthe
bearing.

b. Inspect the seal. If oil leskageis evident, re-
placethe sedl. Pry the seal from itsbore (Fig-
ure9), thenapply greaseto the new seal. Seat
the seal using adriver 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 theinside of the case. Install a
new seal.

4. Inspecttherelief valve (Figure 11). If engineor
oil pump damage has occurred, remove the valve
from the crankcase cover. Remove the snap ring
from the valve, then disassemble and clean the
parts. Also clean the oil passagein the cover. When




CHAPTERSIX

installing, apply threadlockingcompoundto there-
lief valvethreads.

5. Inspectand cleanthe crankcaseoil strainer (Fig-
ure 4) whenever the crankcase cover is removed.
Qil 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 consistsof an outer housing
and aclutch hub. A set of clutch platesand friction
plates are alternately locked to the two parts. The
gear-drivenclutch housingis mounted on the trans-
missioninput shaft and canrotate freely. The hous-
ing receives power from 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.
Theclutchhubissplinedto theinput shaft and pow-
ersthetransmission. The plate assembly is engaged
by springs and disengaged by a cable-actuated re-
leaselever and lift assembly.

The clutch operates immersed in the engine ail
supply. Oil additivesshould not be added to the ail
supply, sincethese can cause poor clutch operation.
Thefriction plates can also become contaminated.

On 1987-1995 models, the clutch uses sevenfric-
tion platesand six clutch plates. On 1996-on mod-
€ls, the clutch uses eight friction plates and seven
clutch plates. The removal, inspection and installa-
tion proceduresare the samefor 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 passesto relieve
the pressureequally on the balts.
3. Remove the bolts and springs from the clutch
(Figurel4).
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 (Figurel5).
5. Removethe clutchlifter (Figure 16).

6. Remove the plates from the clutch housing and
clutch hub (Figure17).

NOTE
On 1996-on models, note that the
outer friction plate seatsinto the shal-
low slots of the outer housing (Figure
18).

7. Remove the clutch locknut (Figure 19) as fol-
lows:
a. Temporarily install theright footpeg.
b. Attach a clutch holder tool to the clutch hub
and rest it on the footpeg (Figure 20).

CAUTION
Do not jam the gears with screwdriv-
ersor other tools. This can cause gear
breakage. The Kawasaki clutch
holder tool (part No. 57001-305) can
be ordered from a Kawasaki dealer-
ship.

¢. Using a 30 mm socket, loosen the locknut.

d. Removethe clutchlocknut and lockwasher.
8. Removethe clutch hub (Figure21).
9. Removethe washer (Figure22).
10. Removethe clutch housing (Figure23).
11. Removethe clutch housing collar (Figure 24).
12. Removethe spacer (Figure25).
13. Inspect theclutch assembly asdescribedinthis
section.

I nspection

Always replace clutch plates, friction plates or
springsasaset if they do not meet specifications. If
any part showssigns of wear or damage, replaceit,
regardless of its specification. Refer to the specifi-
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CLUTCH ASSEMBLY

1. Bolt

2. Spring

3. Pressure plate
4. Lifter bearing
5. Lifter

6. Locknut

7. Lockwasher

Friction plate

. Clutch plate
10.
11.
12.
13.
14.

Clutch hub
Washer

Clutch housing
Collar

Spacer
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cationslistedin Table1 for component servicelim-
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). Thetabs must not be damaged. Check that each
plate slides smoothly in the clutch housing.




CLUTCH, GEARSHIFT LINKAGE AND LUBRICATION SYSTEM 143

4. Measureeach clutch plate (Figure 28) for warp.
Lay each plate on a surface plate, or thick piece of
glass, and measureany gap around the perimeter of
the plate.

5. Inspect the inner teeth on the plates (Figur e 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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Inspect the surface of the collar and housing
borefor wear and damage. Check thefit of the
collar in the bore and on the transmission
shaft. Thecollar should movefreely, but have
no obviousplay.

. Inspect the oil pocketsin the housing borefor

cleanliness.

. Inspect the gear teeth (B, Figure 31) for wear

or damage.

. Inspect the damper springs (C, Figure 31)

and rivets (D) on both sides of the housingfor
loosenessor damage.

Inspect the slots for nicks, wear and damage
(Figure 32). The slots must be smooth and
free of defects so thefriction platessmoothly
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 obviousplay.

. Inspect the perimeter of the hub (B, Figure

34) for wear and damage on the contact area.
I nspectthebosses (C, Figur e 34) for damage.

. Inspect the outer splines (D, Figure 34) for

nicks, wear and damage. The splines must be
smoothand free of defectsso 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
(Figure35).
a. Inspect the pressure plate for cracks, particu-

larly around the bosses and bearing seat.

b. Inspect the perimeter of the pressureplatefor

wear and damage on the contact area.
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¢. Inspect the bearing for radial and axial play.
The bearing should fit in the pressure plate
withminimal play. If the bearing is replaced,
install the bearing with the manufacturer's
marksfacing up.

d. Inspect the lifter for wear at the contact area
with thebearing. Thelifter isaloose-fitin 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 releaselever
(Figure 36). Replace both partsif 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.

Install the spacer.
Install the clutch housing collar.
Install the clutch housing onto the collar.
Install the washer.
Install the clutch hub.
. 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 (Figur e 38).
8. Tightenthe clutch locknut asfollows:
a. Temporarily install the right footpeg.
b. Attach a clutch holder tool to the clutch hub
and rest it against the footpeg (Figure 39).

SUAON P

CAUTION
Do not jam the gears with screwdriv-
ersor 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.

¢. Using a 30 mm socket, tighten the locknut to
130 N*m (96 ft.-Ib.).

9. Ingtal the plates into the clutch housing and
clutch hub asfollows:

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 (Figur e 40) be completely
coated with oil. If possible, allow the platesto
soak in engineoil before installing.

b. Beginningwithafrictionplate, alternatelyin-
stall friction plates and clutch plates into the
clutch housing and clutch hub (Figure41).

NOTE
On 1996-on models, note that the
outer friction plate seatsinto the shal-
low slots of the outer housing (Figure
18).

10. Ingtal the clutch lifter. Apply molydisulfide
grease to the lifter, particularly at the bearing con-
tact point.

11. Install the pressure plateand bearing.
12. Lock the pressure plateto the clutch hub asfol-
lows:
a. Install the clutch springs on the hub bosses.
b. Finger-tightenthefive bolts (Figure42).

c. Tightenthe bolts, working in a crossing pat-
tern. Make several passes so al bolts are
tightenedin equal stepsto the specificationin
Table 3.

13. Install theright crankcasecover asdescribedin
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). Visua inspection of the shift
shaft assembly is possible without removing the
clutch. Thisproceduredetail sthe completeremoval
of the gearshift linkage.

1. Remove the right crankcase cover as described
in this chapter.

2. Removethe clutch as described in this chapter.
3. Putthetransmissionin neutral. Thiscan beveri-
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. Notewherethe lever is|ocated on the shaft
splines, so the lever can beinstalledin the same po-
sition.

5. Pull the shift shaft assembly from the engine
(Figure45).

6. Removethelever and torsion spring (A, Figure
46).

7. Removethe shift cam (B, Figure46).

8. Removethe pin from the end of the shift drum
(Figure47).

9. If obviously damaged or loose, remove the re-
turn spring post (C, Figure46).

10. Inspect the parts as described in this section.

I nspection

Inspect the components of the gearshift linkage
and replace parts that are worn, damaged or fa-
tigued. Inspect asfollows:

1. Cleanthe partsin solvent.
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2. Inspect the shift shaft assembly (Figure48).

a. Inspect the return spring for fatigue or dam-
age.

b. Inspect the pawl tipsfor wear.

c. Check that the paw! dlides freely and returns
to the extended position. If the pawl jams or
drags, removethe 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 (Figur e50).

a Inspectthepawl engagement pointsfor wear.

b. Inspect the lever engagement pointsfor 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.

¢. Inspect the shift cam bolt, pin and pin bore
(Figure 51). The pin and bore should not be
worn. It isnormal for the pin bore to be elon-
gated.

d. Inspectthefit of thepinin the shift drum. The
pin should fit with minimal perceptibleplay.

€. Inspect the bolt thread condition and cleanli-
ness. All threadlocking compound must be
removed before torquing the bolt.

4. Inspect thelever, bolt and spring (Figure52).

a. The lever roller should be round, turn freely
and haveno play inits pivot.

b. Theshoulder onthe bolt shouldfit into thele-
ver with minimal, or no play. If either part is
loose, replaceboth 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 thereturn spring post (C, Fig-
ure 46). Apply threadlocking compound to the
threads before tightening the post.
2. Ingtal the pinin 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 compoundto thethreadsof
the shift cam bolt, then install and tighten the bolt to
12 Nem (106 in.-1b.).
5. Instal the lever and torsion spring (A, Figure
46).
a. Check that the spring is correctly installed
withthe lever and against the crankcase (Fig-
ure 54).
b. Check that the bolt shoulder is seated into the
lever beforetightening.
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 theleft side of the en-
gine. If necessary, get assistanceto hold theshaft in
place on theright sidewhilethe lever isinstalled.
8. Check the shifting action of thelinkage.
a. Turn the transmission shaft to aid in shifting.
b. Thelever roller shouldlock into each dent on
the shift cam asthe transmissionis 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 theright crankcasecover asdescribedin
this chapter.

OIL PUMP

The engine is a wet-sump engine, and therefore
storestheengineoil inthecrankcase. Theoil supply
flowsfrom the crankcaseail strainer (A, Figure 56)
to the oil pump (B), whereit is pumped under pres-
sure through the oil filter and to the engine compo-
nents. After oil passesthroughalubricationpoint, 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 enginein neutral, rotate the crankshaft
and alignthe holesin the oil pump gear so thethree
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 thetwo dowel sthat join the pump to
the crankcase.
5. Removethe gasket (Figure 58).
6. Check that theplugs(Figure59) arein place. Do
not remove the plugs.
7. Disassemble,inspect and assemblethe oil pump
as describedin this section.
8. Reversethesestepsto 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 anew oil pump gasket.
d. Apply threadlockingcompoundto thethreads
of the mounting screws beforeinstalling.

Disassembly and Assembly

1. Removetheretainingscrew from the pump body
(Figure 61), then removethe rear plate.

2. Lift out theinner 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(Figur e 64) asdescribedin this
section.

5. Reverse these steps to assemble the oil pump.
Notethe following:
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a. Install the rotorsinto 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 screwingit into place.

c. Apply threadlockingcompoundto thethreads

of theretaining screw beforeinstalling.

. Install the oil pump as described in this sec-

tion.

o

I nspection

Visualy inspect dl parts for obvious wear or
damage. Component specifications are not avail-
ablefor the oil pump.

1. Cleanthe partsin solvent.

2. Inspect the pump shaft, gear and pin (Figur e 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 assembl ed, theinner 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. Assemblethe oil pump as described in this sec-
tion.

PRIMARY DRIVE GEAR
Removal and I nspection
Tools

The primary drive gear nut is very tight. The

crankshaft must be held stable so the nut can be
loosened. Thefollowing two methods can be used:
1. Use the Kawasaki rotor holder tool (part No.
57001-1184), or similartool, to hold therotor stable
(Figure69). Thetool 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. Thisis typically a
discarded drive gear. Place the gear above the pri-
mary and driven gears during removal (A, Figure
70), and belowthegearsduringinstallation(B). The
gear must completely mesh with both sets of gear
teeth. Check with adeal ership or motorcyclerepair
shop for ajam gear.

Procedure

1. Remove the right crankcase cover as described
in this chapter.
2. Removethe oil pump as described in this chap-
ter.
3A. If arotor holder tool is used:
a. Removethe alternator cover as described in
Chapter Nine.
b. Removethe 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. Fittherotor holder tool onto therotor.
e. Loosenthe nut.
3B. If ajam gear will be used:
a. Flattenthe perimeter of the lockwasher (Fig-
ure 71) so asocket fully seats on the nut.
b. Mesh the jam gear with the clutch housing
gear and primary drive gear.
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CAUTION
Do not jam the gears with screwdriv-
ers or other tools. This could cause
gear tooth breakage.

c. Loosenthenut.
d. Remove the clutch as described in this chap-
ter.

4. Remove the primary drive gear nut and washer.
5. Removethe oil pump drive gear, primary drive
gear, shaft key and spacer (Figure 72).
6. Inspect the parts (Figure73).

a. Inspect the gearsfor worn or broken teeth.

b. Inspect the fit of the key in the gears and ___
crankshaft(Figure 74). Thekey mustfitinall =

parts with no play.
¢. Inspect the spacer for obvious damage.

Installation

1. Lubricatethecrankshaftwith engineail, thenin-
stall the spacer, shaft key, primary drivegear and oil
pump drive gesr.
2. Install a new lockwasher with the cupped side
facing out.
3. Apply engine ail to the crankshaft threads and
primary drivegear nut. Finger-tighten the nut.
4A. If arotor holder tool is used:
a. Fit therotor holder tool onto the rotor.
b. Tighten the nut to 120 Nem (89 ft.-1b.).
c. Flatten one side of the lockwasher (Figure
75) against the nut.
d. Install the alternator cover as described in
Chapter Nine.
e. Ingtall the clutch as described in this chapter.
4B. If ajam gear is used:
a Ingtall the clutch as described in this chapter.
b. Mesh the jam gear with the clutch housing
gear and primary drivegesr.

CAUTION
Do not jamthe gearswith screwdriv-
ers or other tools. This could cause
gear tooth breakage.

c. Tighten the nut to 120 N+m (89 ft.-1b.).
d. Flatten one side of the lockwasher (Figure
75) against the nut.
5. Ingtall the oil pump as describedin this chapter.
6. Install the right crankcase cover as describedin
this chapter.

1Y
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CLUTCH CABLE REPLACEMENT

1. Remove the left hand guard. Carefully flex the
guard to removeit from the clutch lever assembly.

2. Removethe pivot bolt (A, Figure76) and lower
nut from the lever.

3. Loosen the clutch cable locknut (B, Figure 76),
thenturntheadjuster (C) in until the cableand lever
can beremoved from theslotsin the adjuster assem-
bly (Figure77). Removethe cable from the lever.

4. Removethe cable fromthereleaselever and ca-
ble holder (Figure78).

5. Removethe cablefrom the bike, noting therout-
ing of the cable.

6. Clean the levers, pivot bolt and clutch lever
housing.

7. Lubricatethenew cablewithan aerosol cablelu-

bricant. Lubricate the lever, pivot bolt and cable
endswith lithium grease.

8. Routethecablefrom the handlebar to therelease
lever.

9. Routethecableinto the cable holder, then attach
thecableto thereleaselever. Center the adjuster and
locknutsin 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 thekit. Thekit includesthe
lever assembly and kickstarter idle gesar.

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 theidle
gear isremoved 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
1987-1995 7
1996-on 8
Clutch plate (steel) quantities
1987-1995 6
1996-on 7
Friction plate thickness 2.80-3.1 (0.110-0.122) 2.60 (0.102)
Clutch plate (steel) warp 0.0-0.2 (0.0-0.008) 0.3 (0.012)
Spring free length
1987-1995 34.2 (1.35) 33.1(1.30)
1996-on 38.7 (1.52) 36.4 (1.43)
Table 2 OIL PUMP SPECIFICATIONS
Lubrication system Troichoid pump, forced pressure, wet sump
Oil pump pressure at 4000 rpm 78-147 kPa (11-21 psi)
Relief valve opening pressure 430-590 kPa (62-85 psi)
L

Table 3 CLUTCH TORQUE SPECIFICATIONS

Nem in.-lb. ft.-ib.
Clutch hub locknut 130 - 96
Clutch spring bolts
1987-1995 10 88 -
1996-on 9 80 -
Oil pressure relief valve 15 - 11
Primary drive gear nut 120 89

Shift cam bolt 12 106 -
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TRANSMISSION AND INTERNAL
SHIFT MECHANISM

This chapter provides service proceduresfor 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 machineis equipped with afive-speed con-
stant-mesh transmission. The gears on the input
shaft (A, Figure 1) aremeshed with thegearsonthe
output shaft (B). Each pair of meshed gears repre-
sents one gear ratio. For each pair of gears, one of
the gearsis splined to its shaft, while the other gear
freewheelson 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. Anytimethe transmission
isin gear one pair of meshed gears are locked to
their shafts, and that gear ratio is selected. All other
meshed gears have one freewheeling gear, making
thoseratiosinoperative.

To engage and disengage the variousgear ratios,
the splined gearsaremoved 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
forksto engage and disengage pairs of gearson the
transmission shafts.

SERVICE NOTES

The engine crankcasemust be split to removethe
transmission and shift assemblies (Figure 2). Re-
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Rounded edges
Sharp edges
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\:1_‘-1:-'4_";,/ 4, Direction of thrust

moveand install the transmissionassembliesas de-
scribed in Crankcasein Chapter Five.

After thetransmissionisremovedfromthe crank-
case, disassembly, inspection and assembly can be
performed. Careful inspection of the parts is re-
quired, aswell as keepingthe 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, slidethe partsonto along

dowel or screwdriver as the parts are removed, or
make an identificationmark on each part toindicate
position and orientation.

Alwaysinstall new snap rings. The snap ringsfa-
tigueand distort when they are removed. Do not re-
use them, athough they appear to be in good
condition. To install a new snap ring without dis-
tortingit, hold the closed side of thesnap ringwitha
pair of plierswhiletheopen sideisspreadwith snap
ring pliers (Figure 3). While holding the spread
ring with both toals, slide it over the shaft and into
position. Thistechniqueis particularly useful when
removing the notched-typesnap ring shownin Fig-
ure 3. During removal, this type of snap ring tends
to bind and grip the shaft.

Usually, snap ringshave one rounded edge, while
theother side hasasharp edge (Figur e4). Theinner
sharp edge preventsthe snap ring from lifting out of
the shaft groove when lateral pressureis appliedto
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-
positesides. If asnap ring has no identifiablesharp
edge, the snap ring can be installed in either direc-
tion. Inall cases, new snap ringsmust beinstalledat
assembly, and when applicable, must be installedin
the same direction as the removed snap rings.

When installed on a splined shaft, the snap ring
gap should be positioned over agroovein the shaft
(Figure5). When asplinewasher isused next to the
snap ring, the teeth of the spline washer should be
offset from the ends of the snap ring (Figure6).

INPUT SHAFT

Use the following proceduresto disassembleand
assembletheinput shaft. Although the design of the
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INPUT SHAFT ASSEMELY
1987-1996 (TO KL650AE032209)

. Snap ring

. Bearing

. Thrust washer
Second gear

. Spline washer
Fourth gear

. Third gear

. Fifth gear

. Input shaft
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@ INPUT SHAFT ASSEMBLY
1996-ON (FROM KL650AE032210)

©ONDUTAWNRE

. Input shaft

. Snap ring
Bearing

. Thrust washer
Second gear
Spline washer
. Fourth gear

. Third gear

. Fifth gear

input shaft gears changed in 1996 (after engine se-
rial number K1.650AE032209), the service proce-
dures can be used for all models. Figures of both
input shaft assemblies are provided. The photo-
graphsin the procedures show the later input shaft
assembly.

Disassembly
All Models

Removethe parts from the input shaft (Figure 7)
inthefollowingorder. Clean and organizethe parts

asthey are removed. Refer to Figure 8 or Figure 9
as needed.

CAUTION

Keep parts oriented and notetheir di-
rection and original location on the
shaft. Preferably, mark the outer face
of each part asit is removed from the
shaft. Check all snap rings and note
which direction the inner, sharp edge
isfacing. For the model shown in this
procedure, the notched snap rings
were identical on both inner edges,
and therefore could beinstalled in ei-
ther direction.
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1. Disassembletheinput shaft in the following or-
der:
Snap ring.
. Bearing.
. Thrust washer.
Second gear.
Snap ring.
Spline washer.
. Fourth gear.
. Splinewasher.
Snap ring.
Third gear.
. Snapring.
Thrust washer.
m. Fifth gear.
2. Inspect each part as described in this chapter,
then returnit to its place until assembly.

PXT O SQ 00T

Assembly
All Models

Before beginning assembly, have new snap rings
on hand. Throughout the procedure, the orientation
of many partsismadein relationto first gear (Fig-
ure10), ontheinput shaft. If desired, lock thelower
portion of the shaft (below first gear) in apadded
vise. Withthe shaft held stableand vertical, installa-
tion of thesnap ringswill beeasier. Do not allow the
viseto 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 Figure9 as needed.

CAUTION
Refer to Service Notesin this chapter
for the snap ring installation tech-
nigue. This technique is recom-




TRANSMISSION AND INTERNAL SHIFT MECHANISM 161

mended for installing the notched
snap rings. The installed snap rings
must grip the shaft tightly. /f neces-
sary, practice the techniqueusing dis-
carded snap rings.

1. Clean and dry all parts before assembly. Lubri-
cate dl parts with engineail .

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). Thesnap 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). Thesnapring 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 facein (toward first gear).
7. Install the spline washer and snap ring (Figure
16). Thesnap 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 (Figure17). The chamfered,
inner edge of the gear must face in (toward first
gear).

9. Install the thrust washer and bearing (Figure
18).

10. Install the snap ring (Figure19). The snap ring
must seat in the shaft groove. The sharp edge of the
snap ring must face out (away fromfirst gear).

11. Checkthat al partsaresecureandthat thegears
spin, slideand engagefreely on the shaft. Wrap and
store the assembly until it isready to install intothe
crankcase. | nstall the compl etetransmissionassem-
bly as described in Chapter Five.
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OUTPUT SHAFT ASSEMBLY
1987-1996 {TO KL650AE032209)

FPOOONDUAWNR

I

. Output shaft

. Second gear
Thrust washer
. Snap ring
Fourth gear
Spline washer
. Third gear bushing
Third gear

. Fifth gear

. Firstgear

. Bearing

OUTPUT SHAFT

Usethefollowing proceduresto disassemble and
assembl e 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 shoulderedto the outside of second
gear and all parts are removed from one end of the
shaft. The later shaft designis steppedto theinside
of second gear and requires parts to be removed
from both ends of the shaft. Figures of both output
shaft assemblies are provided.

Disassembly
1987-1996 (To Engine Serial Number
KL650AE032209)

Removethe partsfrom the output shaft in the fol-
lowing order. The parts are removed from one end

of theshaft. Clean and organizethepartsasthey are
removed. Refer to Figure 20.

CAUTION
Keep parts oriented and notetheir di-
rection and original location on the
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OUTPUT SHAFT ASSEMBLY
1996-ON (FROM KL650AE032210)

B

. Spacer

. Second gear

. Thrust washer
. Output shaft

. Third gear
. Fifth gear

. First gear
. Bearing
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Fourth gear

Spline washer
Snap ring

shaft. Preferably, mark the outer face
of each part asit isremoved fromthe
shaft. Check all snap rings and note
which direction the inner, sharp edge
is facing.

m. Snap ring.

n. Thrust washer.

0. Second gear.
2. Inspect each part as described in this chapter,
thenreturnit to itsplaceuntil assembly.

1. At the smooth end of the shaft, disassemblethe
partsin thefollowing order:

PRS0 o000 ®

Bearing.

. Thrust washer.
. First gear.
. Thrust washer.

Fifth gear.
Snap ring.

. Splinewasher.
. Third gear.

Third gear bushing.
Splinewasher.

. Snapring.

Fourth gear.

Disassembly
1996-On (From Engine Serial Number
KL650AE032210)

Remove the parts from the output shaft (Figure
21) inthe order below. The parts are removed from
both ends of the shaft. Clean and organize the parts
asthey areremoved. Refer to Figure 22.

CAUTION
Keep partsoriented and note their di-
rection and original location on the
shaft. Preferably, mark the outer face
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of each part asit is removed fromthe
shaft. Check all snap rings and note
which direction the inner; sharp edge
isfacing. For themodel shown in this
procedure, the notched snap rings
were identical on both inner edges,
and thereforecould beinstalled in ei-
ther direction.

|. Beginning at the splined end of the shaft, disas-
semblethe partsin thefollowing order:
a. Spacer.
b. Second gear.
C. Thrust washer.
2. At the smooth end of the shaft, disassemblethe
partsin thefollowing order:
a. Snapring.
b. Spacer.
Bearing.
. Thrust washer.
First gear.
Thrust washer.
. Fifth gear.
. Snapring.
Spline washer.
Third gear.
. Thrust washer.
1 Fourth gesr.
3. Inspect each part as described in this chapter,
thenreturnit to its place until assembly.

X oSO a0

Assembly
1987-1996 (To Engine Serial Number
KL650AE032209)

Beforebeginning assembly, have new snap rings
on hand. Throughout the procedure, the orientation
of the partsis madein relationto the splined end of

the shaft, where the drive sprocket is mounted. If
desired, lock the splinedend of the shaftin apadded
vise. Withtheshaft held stableand vertical ,installa-
tionof thesnapringswill beeasier. Donotallow the
vise to damage the shaft. Refer to Figure 20.

CAUTION

Refer to Service Notesin 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. /i neces-
sary, practice the techniqueusing dis-
carded snap rings.

1. Clean and dry all parts before assembly. Lubri-
cate all partswith engineoil.

2. Install second gear. The sideof the gear with the
gear dog recesses must face out (away from the
splined end).

3. Install thethrust 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. Alignand ingtal thethird gear bushing.

CAUTION
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 recessesmust 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. Instal fifth gear. The side of the gear with the
shift fork groove must face in (toward the splined
end).

10. Install thethrust washer.

11. Install first gear. The side of the gear with the
gear dogrecessesmust facein (toward splinedend).
Thisisaso the deep side of the gear.

12. Install the thrust washer.

13. Install the bearing.

14. Withthe partsin 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 describedin 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 partsismadein relationto the splined end
of the shaft (Figure 23). If desired, lock the splined
end of the shaftin apadded vise. With theshaft held
stableand vertical, install ation of thesnapringswill
beeasier. Do not allow theviseto damagetheshaft.

For the model shown in this procedure, the
notched snap rings were identical on both inner
edges, and thereforecould be installedin either di-
rection. Refer to Figure 22.

CAUTION

Refer to Service Notesin this chapter
for the snap ring installation tech-
nigue. This technique is recom-
mended for installing the notched
snap rings. The installed snap rings
must grip the shaft tightly. If neces-
sary, practicethetechniqueusing dis-
carded snap rings.

1. Clean and dry all parts before assembly. Lubri-
cate al partswith engineoil.

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 splinewasher (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 splinewasher teeth.

7. Ingtall fifth gear (Figure 29). The side of the
gear with the shift fork groovemust facein (toward
the splined end).
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8. Install the thrust washer (Figure 30).

9. Install firstgear (Figure31). Thesideof thegear
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 snapring (Figure 34). The snapring
must seat in the shaft groove. The sharp edge of the
snap ring must face out (away from the splined
end).

13. At thesplinedend of theshaft, install the thrust
washer (Figure 35).

14. Install second gear (Figure 36). Thesideof the
gear with the gear dog recessesmust face in (away
from the splined end).

15. Install the spacer (Figure 37).

16. With the partsintheir correct positions, wrap a
strong rubber band around the end of the shaft.

17. Check that all partsare secureand 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 describedin Chapter Five.




TRANSMISSION AND INTERNAL SHIFT MECHANISM 167

TRANSMISSION INSPECTION

Usethe following proceduresto inspect the shaft
assemblies for al models. Because of component
design changes, some inspections may not be re-
quired for the assembly being serviced.

Shaft Inspection

1. Inspect the shaftsfor the following:

a. Broken or damaged gear teeth (A, Figure38)
on the input shaft.

b. Worn or damaged splines (B, Figure 38).

¢. Rounded or damaged snap ring grooves (C,
Figure 38).

d. Cleanoil holes (A, Figure 39).

e. Wear, galling or other damage on the bear-
ing/bushing surfaces (B, Figure 39). A blue
discolorationindicates excessive hesat.

f. Damaged threads (C, Figure 39). Mildly
damaged threads can be trued with a thread
die

2. Assemblethe shaftsasdescribedin thischapter.
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Component Inspection

1. Refer to Figure40 and inspect the gearsfor 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 modelsthat 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
a their appropriate positions on the
countershaft, then twist the gears together.
Check for positiveengagementin 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 engineload 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

smoothly and freely from side to side. If a
geariswornor damaged, al so replacethegear
it matesto on the other shaft.
2. Inspect the needle bearingsfor obvious damage
or heat discoloration. The bearings should rotate
freely on the shaft and in their respective bushings
in the crankcase.
3. Inspect the thrust washers, spacers and spline
washers. The washers should be smooth and show
no signsof wear or damage. Theteeth on the spline
washers should not be missing or damaged.
4. Install the parts onto their shaftsas described in
this chapter.

SHIFT DRUM AND FORKS

Asthe machineis upshifted and downshifted, the
shift drum and fork assembly engages and disen-
gagespairsof gearson thetransmissionshafts. Gear
shifting is done by the shift forks, which are guided
by cam groovesin 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.

I nspection

When inspecting the shift fork and drum assem-
bly, replace parts that are worn or not within the
specificationsin Table 2.

1. Clean dl parts in solvent and dry with com-
pressed air.
2. Inspect the shift drum for the following:

MNo. 1

a. Worn shift drum groovesand 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 groovein several locations
to determinewear (Figure42).

b. Worn or damaged bearing surfaces. Besides
wear, ook for overheatingdiscolorationanda
lack of lubrication.Fit the shift druminto the
crankcase bearingsand check for play. If nec-
essary, replacethe 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. M easurethe diameter
of the guide pin (Figure 43).

b. Shift fork thickness. Measure both claws at
theend (Figure44).

4. Inspecttheshiftfork shaftsfor wear and obvious
damage.

5. Install theNo. 1, No. 2 and No. 3 shift forksonto
the fork shafts (Figure 45). The forks should slide
and pivot smoothly with no excessive play or tight-
ness. If necessary, theforks can beidentified asfol-
lows:

a Shift forksNo. 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 mateswith fifth gear.

b. Shift fork No. 3 hasa smaller claw diameter
and only mates with third gear on the input
shaft.

6. Install theshift drum, forksand transmission as-
sembly as described in Chapter Five.
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Table 1 GENERAL TRANSMISSION SPECIFICATIONS

Transmission Five-speed constant mesh
Primary reduction
Type Gear
Ratio 2.272 (75133)
Final reduction ratio 2.866 (43115)
Overall drive ratio 5.157 (top gear)
Gear ratios
1st gear 2.266 (34115)
2nd gear
1987-on(from KL650AED32210) 1.444 (26118)
3rd gear
1987-1996 (to KL650AE032209) 1.181 (26122)
1996-on (from KL650AE032210) 1136 (25122)
4th gear 0.954 (21122)
5th gear 0.791 (19/24)

Table 2 TRANSMISSION SPECIFICATIONS

Standard Service limit

mm (in.) mm (in.)
Shift drum groove width 6.05-6.20 (0.238-0.244) 63 (0.248)
Gear groove width 455-4.65 (0.179-0.183) 48 (0.189)
Shift fork claw thickness 4445 (0.173-0.177) 43 (0.169)

Shift fork guide pin diameter 5.9-6.0 (0.232-0.236) 58 (0.228)
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FUEL SYSTEM

This chapter provides service procedures for re-
moving, disassembling, inspecting and repairing
thecarburetor. Alsoincludedisinformationon 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. Alsoincludedis aschematicof the evapora-
tive emission control system (California models
only). Refer to Chapter Threefor 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 onthe output side of the carburetorandiscon-
nected to the throttle cables. It is not connected to
any fuel-regulating device. The dide and dia-
phragm assembly, located at the center of the carbu-
retor, regulatesfuel by ajet needleat the bottom of
thedide(Figure2). Thediaphragmislocatedat the
top of the dide in the diaphragm chamber (Figure
3). Thediaphragmdividesand sealsthelargecham-
ber into alower 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
pressuredropsin that area. Thislow air pressureis
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 needleto rise, alowing fuel to passinto the
carburetor throat. When thethrottlevalveis closed,
the pressure differential lowers, allowing the slide
and jet needleto return to a resting position.
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CARBURETOR

CONOUAWNE

. Cable holder
. Carburetor body

Washer
Spring

. Throttle stop screw

Float chamber
O-ring

. Drain screw

. Float pin

. Float

. Clip

. Float valve

. Needle jet

. Jet holder

. Main jet

. Pilot jet

. Pilot mixture screw
. Fuel hose fitting

. Diaphragm

. Cover

. Holder

. Boot

. Plunger cap

. Plunger

. Diaphragm and slide
. Jet needle

. Spring seat

. Diaphragm cover

. Overflow hose fitting
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Refer to Carburetor Systems in this chapter for
operational details of specific fuel systemswithin
the carburetor.

Removal and Installation

Refer to Figure 4.
1. Support the bike so it is stable and secure.
2. Removethefuel tank (Chapter Fifteen).
3. Remove the clamps from the air filter housing
duct and intake duct (A, Figure5).
4. Removethe cableholder screw (B, Figure 5).If
the screw istoo 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 hosefrom thefitting (A, Figure 6).
6. Remove the carburetor from the ducts as fol-
lows:

a. Pryupontheair filter housingduct to break it
free from the carburetor. If necessary, lightly
spray penetrating lubricant under the duct to
reduceits 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. Tiltthe carburetor to the left to accessthe choke
plunger. Removethe 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. Reversethisproceduretoinstall the carburetor.
Note thefollowing:

a. Cleanandlightly lubricatetheinsideedgesof
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-
ure9), thereisonly onetab onthecarburetor.

c. Check the fuel and overflow hoserouting.

d. Check/adjust the throttle cables (Chapter
Three).

e. Check thethrottlefor proper operation.
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f. Check the carburetor for leaks.
g. If the carburetor was disassembl ed, 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. Removethe holder, cover and spring (Figure
11).

¢. Remove the diaphragm and O-ring (Figure
12).

2. Removethe hosefittings (Figure 13).
3. Remove the diaphragm cover and the slide as-
sembly asfollows:

a. Remove the cover (Figure 14). The cover is
under slight spring pressure. Hold the cover
in placewhileremovingthefour screws, then
lift off the cover.

b. Remove the spring (Figure 15).
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c. Fromtheintakeside, pushuponthedlidesoit
can belifted from the carburetor (Figur e16).

CAUTION
Do not /ift or hold theslide by the dia-
phragm. Do not allow thejet needleto
get damaged while raising it fromthe
carburetor:

d. Removethe spring seat (Figure17), thentilt
the slideto removethe needle.
4. Removethefloat chamber (Figure18). Remove
the drain screw and O-ring from the chamber.
5. Remove and disassemble the float assembly
(Figure 19) asfollows:
a. Removethe pin (Figure20) from the float.
b. Carefully lift out the float and float valve
(Figure?21).
c. Slidetheclip and float valve off the float tab
(Figure22).
6. Removethe pilot mixture screw (Figure 23) as
follows:
a If aplugisinstalled 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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enoughto insert asmall sheet metal screw or
pick tool. Using alarge drill bit risks damag-
ing the pilot mixture screw and the internal
threads. When drilling, use a light touch so
thebit doesnot contact the screw when the bit
breaks through the plug. Carefully pry the
plug after the holeis drilled.

b. Makeascratch ontheedgeof the bore,inline
withtheslotin thescrew. Thiswill be used as
areference point when installing the screw.

c. Turn the screw clockwise and accurately
count the number of turnsit takesto 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. Removethe main jet assembly asfollows:

a Removethe main jet (Figure25).

b. Removethejet holder (Figure26).

¢. Remove the needle jet (Figure 27). Unseat
the jet from the carburetor venturi by hand.
Note that the long end of the jet fitsinto the
carburetor throat.

8. Removethe pilot jet (Figure28).

9. Remove the throttle stop screw, spring and
washer.

10. Clean and inspect the parts as describedin this
chapter.

11. Refer to Carburetor Systemsin this chapter for
the function of the jets and their affect on perfor-
mance.

12. Reverse this procedureto 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 sidefacing out.

. Attachthefloat valveand clip to thefloat be-

foreinstalling the parts.

. Check and adjust the float height. Refer to

Float Adjustment in this chapter.

. When installing the pilot mixture screw,

lightly seat thescrew, thenturnit out the num-
ber of turns recorded during disassembly. Re-
fer to thereferencemark on the carburetor for
the original setting. If the number of turnsis
not known, refer to Table 1 for the basic set-
ting.

. It is easiest to install the spring, cover and

holder over theair cutoff valve diaphragmas
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asingleassembly (Figur e 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 diaphragmin the air cutoff valve, the dia-
phragm must be seated at its edge before in-
stalling the cover.

0. Install the carburetor as described in this
chapter.

CARBURETOR CLEANING AND
INSPECTION

Usethefollowing procedureto clean and inspect
the carburetor. Refer to Carburetor Systemsin this
chapter to gain an understanding of how the carbu-
retor passagesfor each system are interconnected.
When cleaning, this will help in verifying whether

the entire length of a passageis clean. Alwaysre- |
place worn or damaged parts. Refer to Figure4 as

needed.

It is recommended to use a commercial cleaner
specifically for carburetors, since the cleaner con-
tainsagentsfor removingfuel residuesand buildup.
Use a cleaner that is harmlessto rubber and plastic
parts. Follow the manufacturer's instructionswhen
using the cleaner.

CAUTION
Do not clean the jet orifices or seats
withwireor drill bits. Theseitemscan
scratch the surfaces and alter flow
rates, or cause leaking.

NOTE
Because of heat and age, O-rings
eventuallylosethereflexibility and do
not seal properly. It is standard prac-
ticeto replaceall O-ringsand gaskets
when rebuilding a carburetor.

1. Clean all the parts in carburetor cleaner. Use
compressed air to clean all passages, orifices and
ventsin the carburetor body.
2. Inspect the main jet assembly and pilot jet (Fig-
ure 29). Check that al holes, in the endsand sides,
are clean and undamaged.
3. Inspect the pilot mixture screw assembly and
choke plunger (Figure 30).

a. Inspect the screw and plunger tipsfor dentsor

wear.
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b. Thespring coilsshould beresilientand not be
crushed.

¢. Theplunger should movefreely initsborein
the carburetor.

4. Inspect 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, asasingle part number.

a. Inspect the dlide for wear and scratches. Fit
the dide into the carburetor body and check
for smooth operation. The dlide should verti-
caly move freely, but have minimal front to
back play.

b. Inspect the diaphragm for dryness, tears and
holes. The digphragm must be undamagedin
order to isolate the pressure differencesthat
are above and below the diaphragm. A leak-
ing diaphragm preventsthe slide from reach-
ing/maintaining its normal level, for any
throttleposition off idle. Engineperformance
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 affectsengineperformancesimilarly to
adamaged diaphragm.

b. Thejet needle must be smooth and evenly ta-
pered (Figure 34). If it is stepped, dented,
worn or bent, replacethe needle.

7. Inspect the float and float valve assembly (Fig-
ure 35).
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a. Inspect thetip of the float valve (Figur e 36).
If it is stepped or dented, replace the float
valve.

b. Lightly press on the spring-loaded pin (Fig-
ure37) inthefloat 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. Submergethe 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 dlip-fitin the float.

8. Inspect the float bowl assembly (Figure38).

a. Checkthat all residueisremovedfromthein-
terior of the bowl.

b. Inspect threaded partsfor damage.

¢. Replace the O-ring on the bowl and drain
screw.

9. Inspect the air cutoff valve assembly (Figure
39).

a. Thediaphragm must be free of damagein or-
der to operate properly.

b. Theplunger onthe end of thediaphragmstem
should move freely in its borein 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). Replacethe O-ringson 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 lowersand allows morefuel past the
valve. As the fuel level rises, the float closes the
valvewhentherequired fuel level isreached. If the
float is out of adjustment, the fuel level will betoo
high or low. A low fuel level causes the engine to
run asif thejettingistoolean. A high fuel level will
causethe enginetorunasif thejettingistoorich. It
may also cause fuel overflow.
tl. Remove the carburetor as described in this chap-

er.
2. Removethefloat bowl.
3. Lightlytouchthefloat to ensurethefloat valveis
seated.
4. Hold the carburetor so the float valve remains
seated, but the spring-loaded pin in the valveisnot
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 thefloat (Fig-
ure 41). Refer to Table 1 for the required float
height.
6. If thefloat heightisincorrect, do thefollowing:
a. Removethefloat assembly from the carbure-
tor.
b. Removethefloat valve and clip.
¢. Bendthefloat tab inthe appropriatedirection
to raise or lower the float. Use care when

bendingthetab to prevent breakingtheplastic
lugsor float.

d. A(sjsembl the float and recheck the height.
Adjust, If necessary.

7. Install the float bowl.
8. Install the carburetor as describedin thischapter.

CARBURETOR SYSTEMS

Before disassembling the carburetor, understand
the function of the pilot, needle and main jet sys-
tems. When evauating 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 atitude, temperature and engineload. If
theengineis not running or performing up to expec-
tations, check the following before adjusting or re-
placing the componentsin the carburetor:

1. Throttle cables. Check that the cables are not
dragging and are correctly adjusted.

2. Air filter. Check that thefilter is clean.
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3. Fuel flow. Check that fuel is adequately flowing
from the fuel tank to the carburetor. Inspect in-line
filter screensfor plugging.

4. |gnitiontiming. Check that timing is correct.

5. Choke. Check that the choke fully opens and
closes.

6. Muffler. Check that the muffleris not restricting
flow.

7. Brakes. Check that the brake pads are not drag-
ging on the discs.

Pilot Jet System

The pilot system controls the airlfuel ratio from
closed throttle to about 114 throttle. Air entersthe
pilotairjet (A, Figure42), whereit passesto thepi-
lot jet (A, Figure43). Thepilot jet drawsfuel from
thefloat chamber and mixesit with the air from the
pilot air jet. The atomized air/fuel mixture passesto
the pilot mixture screw (B, Figure 43), whereit is
regul ated into the throat of the carburetor. The mix-
ture is discharged from the pilot hole (A, Figure
44). Turningthe pilot mixturescrew inwill lean the
air/fuel mixture entering the engine, while turning
the screw out will enrich the mixture.

The pilot hole and mixture screw affectsidle and
low enginespeeds. Asthethrottleplateisopened, it
uncovers the bypass pilot holes (B, Figure 44),
which then become effective. These holesare con-
nected to the passage betweenthe 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 isinterchangeable
withajet that providesaleaner air/fuel mixture. Re-
fer to Table 1 for the recommended pilot jet sizes.

Jet Needle System

The jet needleis connected to the slide and con-
trols the mixture from approximately 1/4 to 3/4
throttle. Air entersthe main air jet (B, Figure 42),
whereit 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 themain air jet.
The atomized air/fuel mixture passes to the needle
jet, whereit is regulated by the jet needle into the
throat of the carburetor. As the throttle is opened,
the needlerises and fuel is regulated by the needle
taper. Thevertical position of theneedleintheslide
is not adjustable.

Main Jet System

Themainjet (C, Figure43) isscrewedto the bot-
tom of the needlejet holder and control sthemixture
from approximately 314 to full throttle. Themain jet
is numbered and is interchangeable with jets that
provide a leaner or richer airlfuel mixture. Re-
placing the standard jet with alarger numbered jet

e
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will make the mixture richer. Jets with a smaller
number will make the mixture leaner. Many of
thesejetsarefor off-road use only.

For high atitudes, themain jet isinterchangeable
withajet that providesaleaner air/fuel mixture. Re-
fer to Table 1 for the standard recommended main
jet sizes.

Choke System

Thechoke system consistsof aplunger assembly
(Figure 45) and starter jet (D, Figure 43). The jet
dischargesfuel from the orificein the plunger bore
(A, Figure 46). The plunger bore also intersectsan
air vent (A, Figure 47), connecting the bottom of
the dlide diaphragm chamber and the throat of the
carburetor.

When the choke is operated, the plunger opens
thefuel and air passages. As the engineis cranked,
air and fuel isdrawnto the carburetor throat. When
the choke plunger is closed, the air and fuel pas-
sagesare closed.

Thistypeof chokeis most effectiveif the throttle
remains closed during startup, in order to maintain
high vacuum at the air and fuel passages.

Air Cutoff Valve System

Thefunctionof theair cutoff valve (Figure48) is
torichen the pilot jet system air/fuel mixtureduring
compression braking, such as descending steep
grades, when the enginespeed is high, but the throt-
tleis closed. Without this valve, the enginewill de-
velop a lean air/fuel mixture in the pilot system,
which will cause backfiring and possible engine
damage. Theair cutoff valve consistsof aone-piece
diaphragm with cylindrical plunger, spring and
cover assembly (Figure 39). Thefunction of theas-
sembly is to open and close an air passage in the
plunger bore.

During acceleration and steady running speeds,
thediaphragmand plunger arein the down position.
Thisalowsair to vent from apassageinthedlidedi-
aphragm chamber (B, Figure 47) to the plunger
bore (B, Figure 46). Theair then passesto the pilot
jet system. During deceleration, when the throttle
valveis closed, enginevacuum ventsthrough a pas-
sage (C, Figure 44) leading to the air cutoff valve
cover. Thevacuum pullsthediaphragmout, causing
the plunger to block the air passage in the plunger
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FUEL VALVE AND DIAPHRAGM VALVE

. Vacuum cover
. Spring

. Diaphragm

. O-ring

. Fuel valve

. Fuel gasket

. Lever

. Wave washer
. Lever plate

bore. Thisreducesthe amount of air going to the pi-
lot jet system, and arich fuel mixtureis discharged
from the pilot hole (A, Figure 44).

When accel erationresumes, the vacuum holding
the diaphragmout is reduced, and the spring pushes
the diaphragm and plunger down, again creating a
normal fuel mixturein the pilot jet system.

FUEL VALVE

Thefuel valveis equipped with a lever and dia-
phragmvalve. Thelever controlsoff, on and reserve
fuel positions, while the diaphragm valve controls
theflow of fuel out of thefuel valve. The diaphragm

valve is vacuum-actuated and is connected by a
hose to afitting on the carburetor (C, Figure 47).
When the engineis cranked, or running, vacuumin
the carburetor throat opensthe diaphragmvalve. In
order for thediaphragmvalveto operateproperly, it
must be kept clean and tight, in order to maintain
vacuum. The vacuumhosemust also betightandin
good condition.

Removal, Inspection and Installation

Refer to Figure 49.
1. Removethefuel tank (Chapter Fifteen).
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2. Drainthefuel fromthetank. Sincethefuel valve
doesnot alow 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. Placethe fudl tank vertically on the workbench,
then removethe bolts securing the fuel valve (Fig-
ure50).

4. Removethelever plate, wave washer, lever and
fuel gasket (Figure 51).

CAUTION
Before removing the cover in Step 5,
check that it isseparated fromthethin
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 diaphragmassembly fromthefuel valve
(Figure54). Again, useasmall tool to separatethe
inner diaphragmfrom the valve.
7. Cleanthe parts(Figure 55).

a Wash the valve, fuel filters and other metal

partsin 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 throughthescreen, from
theinsideto the outside.

b. Inspect the valve passages for buildup.

. Ingpect the vacuum holes (Figure 56) in the

vacuum cover for cleanliness.

d. Inspect the diaphragm vent passage (Figure
57) for cleanliness.|f thisvent is clogged, the
diaphragm will drag open when vacuum is
applied.

€. Inspect the remaining parts for obvious dam-
age.

f. Replaceall O-rings. If fuel hasleaked pastthe
fuel gasket, replace the gasket. Eventualy,
the gasket will wear on itsface, whereit con-
tactsthelever.

g. Inspect the vacuum hose connecting the fuel
valve to the carburetor. The hose must be
clean and tight to thefittings, in order to hold

vacuum.
9. Assemblethe valve. Note the following: _

a. Lightly lubricate the O-rings. Also, lubricate
thefuel gasket.

b. Install the diaphragm assembly so the vent
(Figure58) facesthe fuel fitting. Check that
both diaphragmslay flat beforeinstallingthe
vacuum Cove.

c. Install the vacuum cover with the vacuumfit-
ting facing the fuel fitting. Tighten the cover
screwsequally in severd passes.

10. Ingtal the fuel valve into the fuel tank and
equally tightenthe bolts.

11. Install thefuel tank (Chapter Fifteen).

12. Whenfillingthetank, start with asmall amount
of fuel and check for leaks. Operate the lever and
check that al positions are leak-free.

o

EVAPORATIVEEMISSIONS
CONTROL SYSTEM
(CALIFORNIAMODELSONLY)

No adjustmentsare required for the evaporative
emissions control system. Visua inspection of the
hoses and connections should be made as recom-
mended in Chapter Three. If the systemis suspected
of causing poor running, or obviousdamagehas oc-
curred to the system, refer inspection and testing of
the separator and canister to a Kawasaki dealership.
Refer to Figure59 for partsidentificationand hose
routing.
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@ EVAPORATIVE EMISSIONS CONTROL SYSTEM
(CALIFORNIA MODELS ONLY)
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THROTTLE CABLE REPLACEMENT

The throttle uses two cables. One cable pulls the
throttle open during acceleration, while the other
pullsthe throttle closed during decel eration. In op-
eration, the cables always move in opposite direc-

tionsto oneanother. Use thefollowingprocedureto |

replace the throttle cables.

1. Removethefuel tank.

2. At the carburetor, loosen the locknuts and re-
movethe cables from the holdersand throttlevalve
(Figure60). The left cableis the accelerator cable.
Identify the cables so the new cables can be
matched and installed in the correct position.

3. Notehow the cablesarerouted, then pull the ca-
blesfrom the frame.

4. At the handlebar, remove the screws from the
housing and separatethe parts(Figur e61). Remove
the compl etethrottle assembly from the handlebar.
5. Remove the cable ends from the throttle drum,
thenremovethe cableguidefrom the upper housing
(Figure 62).

6. Removethe rubber bootsfrom the throttlecable
adjusters.Loosen thelocknuts (Figur e 63), thenun-
screw the adjustersfrom the throttle housing. Note
that the top cableis the accelerator cable.

7. Clean the throttle assembly and handlebar.

8. Lubrtcatethe cableswith an aerosol cable lubri-
cant. Lubricatethethrottledrum, cableendsand ca-
ble guide with lithium grease.

9. Install the new cablesinto their positionsin the
upper housing. Note that the angled end of the ca-
blesfitsinto the housing. Check that the cablesare
in their correct hole.

10. Fitthe cablesinto the cableguide (Figure 64).
Thetop cables the accelerator cable.

11. Fit the cable guide into the upper housing and
holditin 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 endsin 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. PRull dl slack out of the cables, then check that
they movein the correct direction when the throttle
is operated.

18. Connect the cables to the carburetor, then ad-
just the cables as describedin Chapter Three.

19. Install the fuel tank when adjustment and
proper operationis verified.

AIRFILTER HOUSING

Theair filter housingis attached to the subframe.
Itisnot necessary to removethehousing in order to
service the air filter. Service the air filter as de-
scribedin Chapter Three. If theair filter housing as-
sembly must be removed, do thefollowing:

1. Disconnect/remove the subframe (Chapter Fif-
teen).

2. Remove the bolts securing the housing to the
subframe.

Table 1 CARBURETOR SPECIFICATIONS

Carburetor type
Carburetor bore diameter

Keihin constant velocity
40 mm

Identificationnumber
Idle speed
Main jet number
Below 1220 m (4000 ft.)
Above 1220 m (4000 ft.)
Main air jet number
Needle jet number
Jet needle
Pilot jet number
Below 1220 m (4000 ft.)
Above 1220 m (4000 ft.)
Pilot air jet number
Pilot mixture screw turns out
Starter jet number
Float height*

CVK40
1200-1400 rpm

148
145
50

6
N31R

40

38

70

1318

52

17.5mm (0.69in.)

*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.

Stator and pickup cail.
Rotor and starter clutch.
Starter.

Starting system.

Ignition system.
Chargingsystem.

Fan system.

. Water temperaturegauge and sending unit.
10. Turnsignal relay.

11. Headlight.

12. Left handlebar switches.

Review thefollowing two sectionsto understand
the variables to consider when testing for resis-
tance, and how to perform continuity tests. These
two methodsof testing are commonly used to deter-
minethe condition of many electrical components.

Also providedis a section that explainsthe basic
operation of the ignition and charging systems. A
basic knowledge of the systemsis often helpful in
logically troubleshooting and testing the compo-
nents.

COENOUTAWN

Refer to the individua circuit diagrams in this
chapter and the main wiring diagramsat the end of
the manual.

RESISTANCETESTING GUIDELINES

When testing component resistance, use the pro-
vided specificationsasagui de in judgingthecondi-
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 consideringthe replacement of
acomponent, particularly when it is marginally out
of specification. Test the partsthat 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.
Knowledgeof how the system operatesis aso help-
ful in correctly determining faulty components.

Whenever in doubt of the test results, take the
component to adealershipfor evaluation. Compari-
son to a new part often revealsthe condition of the
component.
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Refer to thewiringdiagramsin 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. Usethe following procedureas a guidein per-
forming general continuity tests.

CAUTION

When performing general continuity
checks do not turn on the ignition
switch. Damage to parts and test
equipment could occur: Also, verify
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. ldentify the wire colors leading to the part and
determinewhich 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. Determinewhen continuity should exist.

a. Typicaly, 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
opensthecircuit, and the meter should not in-
dicate continuity.

c. Refer to the switch continuity diagrams
within the wiring diagrams.

4. Onthemotorcycle, trace the wiresfrom the part
to the nearest connector plug.
5. Separatethe 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, removeall other wires connectedto thetermi-
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 theignition 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 cail in
the alternator goesto the CDI unit and isstoredin a
capacitor. When the rotor is in the correct position
for ignition, theignition pickup coil signalsthe CDI
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unit to release the stored charge to the coil. The
charge of current into the coil primary windingsin-
ducesamuch higher voltagein the secondary wind-
ings, which fires the spark plug. This system is
essentially maintenance free, with the spark plug
being the only part requiring routine replacement.

The battery is kept charged by separate coilsin
the alternator. When the engineis running, the cur-
rent produced by the coils is sent to the regula-
torlrectifier. The power is converted to direct
current and regul ated to the battery. If the battery is

fully charged, the excess currentis shunted and dis-
sipated as heat by the regulator/rectifier.

ALTERNATORCOVER

Removal and Installation

The alternator cover must be removed to access
the rotor, stator and pickup coil. The stator and
pickup coil aremounted on theinsideof the alterna-
tor cover.

1. Removethe skid plate (Chapter Fifteen).

2. Remove the chain sprocket guard (Chapter
Eleven). The sprocket doesnot haveto be removed.

3. Disconnect the neutral switch wire and remove
the shift lever (Figure 1).

4. |If the stator will be tested, removethe fuel tank
(Chapter Fifteen) and disconnect the stator and
pickup coil connectors, located on the right side of
theframe (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.

6. Remove the 10 bolts from the perimeter of the
cover (Figure 4).

7. Pull the cover away from the engine. Magnetic
resistancewill befelt 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 and/or test the stator and pickup coil
(Figure 6) as described in this chapter.

10. Reversethis procedureto install the stator and
alternator cover. Note the following:

a. Install anew 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 Nem (18 ft.-1b.).
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@ ALTERNATOR AND STARTER
CLUTCH ASSEMBLY
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. Rotor bolt

. Pickup coil

Rotor

. Woodruff key
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. Starter clutch

. Coupling

. Starter clutch gear
. Spacers

COOMNDUIAWN R

[

STATOR AND PICKUPCOIL 1. Removethealternator cover asdescribedin this
chapter.

Removal and Installation )
2. Removethe three bolts from the stator (A, Fig-

Thestator and pickup coil are mountedon thein- € 8)-

side of the alternator cover. The stator and pickup 3. Removethetwo screwsfrom the pickup coil (B,

coil can be tested without removingthem fromthe  Figyres).

cover. To access the wire connectors, remove the

fuel tank (Chapter Fifteen) and disconnectthestator 4. Removethewiring harnessclampsfromthe per-

and pickupcoil connectors, locatedontherightside  imeter of the cover.

of the frame (Figure 2). Refer to Charging System

to test the stator charging coil resistance and Igni-

ti on System to test the pickup coil and stator exciter

coil resistance. 6. Reverse this procedure to install the stator and
Refer to Figure?7. pickup coil.

5. Removethe wire grommet from the cover, then
removethe parts.
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STARTER GEARS
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. Starter gear
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. Shaft
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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 arotor holder tool, then removeit with arotor
puller. The tools shown in the following procedure
are the Kawasaki rotor holder (part No.

57001-1184) and rotor puller (part No.
SrooL 1168 o)

NOTE

| 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. | f the gear turnsin
both directionsor isalwayslocked up,
disassembleand inspect the clutch as-
sembly.

Removal and Installation

Refer to Figure 10.
1. Removethealternator cover asdescribedin this
chapter.
2. Removethe starter gears asfollows:
a. Removethe outer washer and idle gear (Fig-
urell).
b. Remove the idle gear shaft, bearings and in-
ner washer (Figure 12).
¢. Removethe starter gear and washers (Figure
13).
3. Removetherotor bolt asfollows:
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a. Hold therotor stationary with therotor holder
tool (Figure 14). Place the tool under the
footpeg when |oosening the rotor bolt.

b. Removethe rotor bolt.

4. Loosentherotor and starter clutch asfollows:

a. Toadinremoval, spray penetratinglubricant
into the rotor bore and Woodruff key area.
Apply greaseto the end and threads of thero-
tor puller.

b. Threadthe puller into the crankshaftand 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 therotor puller until the rotor breaks
free from the crankshaft taper. The rotor is
tight and requiresawrenchthat provideshigh
leverage.

d. Removetherotor puller from the crankshaft.

5. Remove the rotor and starter clutch from the
crankshaft. Hold thestarter clutchto preventit from
falling from therotor (Figure 16).

6. Removethe Woodruff key and spacersfrom the
crankshaft (Figure 17).

7. Inspect and lubricate the parts as described in
thissection.

8. Reversethisprocedureto install the rotor/starter
clutch assembly and the starter gears. Note the fol-
lowing:

a. Install anew rotor bolt.

b. Tightenthe rotor bolt to 120 Nem (88 ft.-1b.)
to seat the rotor, then loosen the bolt.

c. Tightentherotor boltto 175 Nem (129 ft.-1b.).

d. Lubricate the starter clutch gear bearing,
starter gear shafts and bores with
molydisulfide grease. Lubricate all other
partswith engineoil.
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e. Install thealternator cover asdescribedin this
chapter.

I nspection

1. Inspect the clutch for proper operation as fol-
lows:

a. With the clutch gear facing up, tun the gear
counterclockwise. The gear should turn
freely and smoothly in that direction (Figure
18).

b. Attempt toturn the gear clockwise. The gear
should notturn.

c. If thegear turnsin bothdirectionsor isalways
locked up, disassembleand inspect the clutch
assembly.

2. Removethe clutch sprocket from therotor. Turn
the sprocket counterclockwiseand 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 theclutchisdamaged, removethe clutch from
therotor as follows:

a. Remove the six bolts (Figure 21), then re-
move the clutch and coupling from therotor.

b. Install anew clutch and the coupling.

c. Apply threadlocking compound to the bolts,
then tighten the bolts equally in several
passesto 34 Nem (25 ft.-Ib.).
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STARTER
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2. Screw
3. Rear end cover

O-ring
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. Brush plate

Positive brush assembly

. Insulator

. Housing

. Armature

. Front end cover
. Fiber washers

. Metal washer

. Mut

. Cable

. Cap
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5. Lubricatethe clutch rollers and washer with en-
gineail.
6. Install the washer and clutch sprocket into the
rotor. Turn the sprocket countercl ockwiseand twist
it squarely into therotor. When the sprocket isfully
seated, check that it turns only in the counterclock-
wise direction.
7. Clean and inspect the rotor components.

a. Inspect therotor for cracksand damage.

WARNING
Replacetherotor ifit isdamaged. The
rotor can fly apart at high crankshaft
speeds, causing severe injury and
damage to the engine.

b. Inspect the taper in the bore of the rotor and
on the crankshaft for damage.

¢. Inspect the Woodruff key, slot and spacersfor
damage (Figurel7).

NOTE
If the Woodruffkey isbent or sheared,
therotor will notproperlyalignonthe
crankshaft, which causes the engine
to be out of time.

8. Install the parts as described in this section.

STARTER
Removal and I nstallation

Refer to Figure 22.
1. Remove the exhaust pipe (Chapter Four).
2. Disconnect the ground (negative) cablefrom the
battery and from the starter (A, Figure23).
3. Disconnectthe positivecablefromthestarter (B,
Figure23).
4. Removethe remaining mountingbolt, then twist
thestarter out of theleft crankcasecover. Thestarter
isseal ed to the cover by an O-ring, which causesre-
sistance during removal.
5. Disassemble, inspect and test the starter as de-
scribedin this section.
6. Reversethisproceduretoinstall 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 al cable connections, then apply di-
electric grease to fittings and connectors be-
fore tightening.

d. Tightenthe starter mounting boltsto 10 Nem
(88in.-Ib.).

Disassembly and Assembly

Refer to Figure22.
1. Removethe two housing screws, rear end cover
and O-ring.

NOTE
If disassembling the starter to only
check brush condition, remove only
therear end cover: The brushescan be
inspected and the cover reinstalled if
further disassembly is not required.

2. Removethefront end cover and O-ring.

3. Removethe armature, brush plate assembly and
insulator from the housing (Figur e 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. Assemblethe starter as follows:

a Install the insulator and positive brush plate.

Check that the small projection ontheinsula-
tor faces up and that the O-ring fits between
the terminal and housing (Figure 26). The
terminal must be insulated from the housing.
. 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).

. Install the armature. Use small plastic
wedges, or another method, to hold back the
brushesso the commutator can passunder the
brushes.

. Check that the alignment mark on the housing
and the vertical tab on the brush plate are ori-
ented as shownin Figure 28.

. Install a new O-ring on the housing, then
align the vertical tab on the brush plate with

thedlotin therear end cover (Figure29). Seat
the cover onto the housing. The alignment
marks on the exterior of the housing and
cover should be aligned (Figure 30).

. Install a new O-ring on the housing, then

align and install the front end cover. Again,
the aignment marks on the exterior of the
housing and cover should be aligned.

. Install and tighten the housing screws.
. Install the fiber washersonto the cabletermi-

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 anew, lubricated O-ring onto thefront
end cover.

I nspectionand Testing

Use an ohmmeter for dl electrical tests in this
procedure. If the result for any test isincorrect, the
part is either shorted, or thereis an open circuit be-
tween the test points. Replace or recondition parts
that areworn or damaged. Refer to Figure 22.

1. Cleanthepartsasrequired. Useasolvent specif-
ically for electric motors to remove buildup and
contamination, particularly between the commuta-
tor bars.
2. Inspect the condition of the housing and end
covers. The armature should fit in the covers with
little or no play.
3. Inspect the armature.
a. Thebearingshouldturnsmoothly and freely.
b. Inspect any shimsfor 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 (Figure32).

c. Inspect the barsfor discoloration. If a pair of
barsisdiscolored, thisindicatesgrounded ar-
mature coils.

d. Inspect the barsfor scoring. Mild scoring can
be repaired with fine emery cloth.

e. Check for continuity acrossall adjacent pairs
of commutator bars (Figure 33). There
should be continuity acrossall pairs of bars.
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f.

Check for continuity betweeneach commuta-
tor bar and the armature shaft (Figure 34).
There should be no continuity.

5. Inspectand test thebrush assembly. The positive
brusheshaveinsulated leads.

a. Check for continuity between the positive

g

brush and the cable terminal (Figure 35).
Thereshoul d be continuity betweenthe parts.

. Check for continuity betweenthe cabletermi-

nal and the starter housing. There should be
no continuity between the parts.

. Check for continuity between the positive

brush and the starter housing (Figure 36).
There should be no continuity between the
parts.

. Check for continuity between the grounded

brush and the brush plate (Figure 37). There
should be continuity between the parts.
Check for continuity between the brush plate
and the positive brush holders. There should
be no continuity between the parts.

Measure the length of each brush (Figure
38). Refer to Table 2 for specifications.

I nspect the condition of the brush springs.

6. Assemblethestarter asdescribedinthissection.

STARTING SYSTEM

This section includes the relays and switchesre-
quired to safely start and stop the engine. Thisin-
cludes the safety switches that prevent the engine
from starting when certain startup conditions are
not met. Since some componentshaveafunctionin
the ignition and/or charging system, refer to those
sectionsif 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
switen swien G Green connectors
L Blue
_ R Red J_- Ground
3 N Yellow [
° W White Frame ground
o« = Br Brown
=3 @ > Lg Light green
+connection
Yellow/Black (Y/B) wire is
-—""used on 1990-on models. _l_No -
'— YR
Starter
I_ circuit
Y/R relay
\_Black (B) wire is used on
1987-89 models only.
— ' =5
I I Fuse
E m E 20A I
€9 = &
3 1 !
= - *
- Slarbar Battery
Starter mulur
lockout Neutral Starter
switch switch relay

Starter Relay
Testing

The starter relay (A, Figure 40) is located at the
left side of themotorcycle, behind theplastic cover.
The starter relay connectsthe battery to the starter.
Therelay is designed to temporarily carry the high
electrical |oad betweenthe partsduringstartup. The
relay isactivated by asmall amount of current from
the starter circuit relay when the starter button is
pressed.

1. Removethecover to accessthe switch. If neces-
sary, removethe fuel tank to improve access.
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Ohmmeter

Switch
terminal
yellowlred

4) Relay

Switch
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black
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STARTER CIRCUIT RELAY TEST

ol L4

Coil
terminal
yellowlred

6]

Coil
terminal
blue/red —r
( N ’
Battery

2. Disconnect the cables leading to the starter and
to the battery.

CAUTION
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 isreconnected.

3. Connect an ohmmeter to therelay terminals. Set
themeter to theR x 1 scale.
4. Check thefollowing beforetesting:

a. Theneutral switchisin the on position.

b. Theengine stop switchisin therun position.
5. Turn on theignition switch and pressthe starter
button. Listen to therelay and observe the meter.
6. Turn off theignition switch and note thefollow-
ing:

a. If therelay clicks when the button is pressed
andthe meter reads 0 (no resistancein relay),
the relay is in good condition. Check the
starter and cables for damage.

b. If therelay clicks when the buttonis pressed
and the meter does not read 0 (resistancein
relay), therelay isfaulty.

If the relay does not click when the button is
pressed, the relay is faulty. Beforereplacing
the rlay, verify that power is passingto the
relay wires when the the starter button is
pressed. If not, inspect and test the starter cir-
cuitrelay.

Starter Circuit Relay
Testing

The starter circuitrelay (B, Figure40) islocated
a theleft side of the motorcycle, behind the plastic
cover. The starter circuit relay passes current to the
starter relay, which activatesthe starter. In order for
the starter circuit relay to pass current, it requires
that thestarter lockout switchor neutral switchbein
its safe startup position. When either or both of
theseswitchesarein their safe positions, the switch
in the starter circuit relay closesand completes the
circuit. Refer to Figure 39.
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1. Removethe cover to accesstherday.

2. Removethe relay from the mount, then unplug
thereay.

3. Connect a 12-volt battery and ohmmeter to the
relay terminalsas shownin Figure 41.

a Set theohmmeter to R x 1 ohm.

b. Note that terminals 1 (bluelred) and 2 (yel-
low/red) are connected to the relay coil and
terminals 3 (black) and 4 (yellow/red) are
connected to the circuit relay switch.

4. Makethefollowing checks:

a. With the battery and ohmmeter connected as
shown in Figure 41, check for continuity
through the circuit relay switch (terminals3
and 4). Thereshould be continuity.

b. Disconnect the battery and check for continu-
ity through thecircuit relay switch (terminals
3 and 4). There should be no continuity.

¢. With the battery disconnected measure the
circuit relay coil resistance (terminals1 and
2). The meter should read 65-85 ohms.

5. Replacetherday 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 accessthewiring. If necessary, removethe
fairing. When checking wires at the plug, connect
the ohmmeter to the plug half that leads to the
switch. Refer to Figure 39.

1. Separatethe connector plug.
2. Connect an ohmmeter to the bluelred wire and
thelight green wire.
a. Withtheclutchlever out thereshould be con-
tinuity.
b. Withtheclutchlever pulledin there should be
no continuity.
3. Connect the ohmmeter to the blue/red wire and
the black/yellow wire.
a. With the clutch lever out there should be no
continuity.
b. Withtheclutchlever pulledin there should be
continuity.
4. Replaceor repair the assembly if it fails any of
the checks.

Neutral Switch
Testing

Theneutral switchislocated ontheleft sideof the
engine, next to thedrive 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 thetransmissionin neutral.
3. Removethewirefromthe switch termina (Fig-
ure44).
4. Connect an ohmmeter to theswitch terminal and
to ground (an unpainted part of the engine).
a. There should be continuity when the trans-
missionisin neutral.
b. Thereshouldbe no continuitywhenthetrans-
missionisin any gear.
5. If the switch fails either test, remove the switch
and test again asfollows:

i

[, e e ]
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a. Connect theohmmeter to theterminal and the
threads on the switch.

b. Pressthe button on the bottom of the switch.
If thereisno continuity, theswitchisfaulty. If
there is continuity, the switch button may be
worn. Thetransmission shift drum may not be
ableto fully activatethe switch, even though
the switch operates correctly when removed
from the engine. Replacethe switch.

Sidestand Stop Switch
Testing

The sidestand stop switch (C, Figure 40) is lo-
cated at the l€eft side of the motorcycle, behind the
plastic cover. The sidestand switchdoesnot prevent
the enginefrom being started with the sidestand el -
ther up or down. If the sidestand is down when the
engineisrunningandthetransmissionisingear, 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. Removethecover to accesstheswitch. If neces-
sary, removethe fud tank to improve access.
2. Tracethewire from the switch, then separatethe
connector plug.
3. Connect an ohmmeter to the brownwire and the
green/white 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
appropriatecol or-coded wiresin the connector plug
(A, Figure 43). The plug islocated in front of the
handlebar gauges, behind the cover. Remove the
cover to accessthewiring. If necessary, removethe
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 themanual to seehow all wiresat thestarter
button and engine stop switch assembly are con-

nected. Figure39 and Figure45 isolatethewiresas
they function in the starting system and ignition
system.

1. Separatethe connector plug.

2. Connect an chmmeter to the brown wire and the
yellow/red wire.

a. Withtheenginestop switchintheoffposition
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.

¢. 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, pressthe starter button. There should be
continuity.

3. Connect the ohmmeter to the black/white wire
and the black/yellow wire.

a. Withthe enginestop switchin theoff position
there should be continuity.

b. With the engine stop switchin the off posi-
tion, press the starter button. There should be
no continuity.

4. Replace or repair the assembly if it failsany of
the checks.

I gnition 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 checkingwires at the plug, connect the ohm-
meter to the plug half that leads to the switch.
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@ IGNITION SYSTEM
Engine Side
ignition stop stand Dlode
switch switch switch unit
= —_—
%] Jf- (=] Diagram Key
Unit
; | g :.:- Conmectors
E 5 E E 55 e .!. Ground
£ Ep @
H E "E n:i;gdm? _I_Frlmgnwﬂd
E E E E E E 535 + Canngetion
[ | Em IgEmEE Ho conmeclian
Tellow/Black (Y/B) wire is
I___-""md on 1990-on models.
. s Starier
cireuil
relmy
i\
LR
YR
§ B =
&= 255 =% 8= =
Color Code
B Black
G Green
755 aa kw3 b b
Y Yeiiow
w White
Br  Brown
Lg Light green
Excitor
! Starter el -
Spark lockout Pick uE Neutral
plug switch switch

If necessary, refer to the wiring diagram at the
back of the manual to see how al 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. Separatethe connector plug.

2. Connect an ohmmeter to the black/yellow wire
and the black/white wire. When theignition switch
isin the lock, off or park position there should be
continuity.

3. Connect the ohmmeter to the whitewireand the
brown wire. When the ignition switch isin the on
position there should be continuity.

4. Connect the ohmmeter to the red wire and the
red/white wire. Thisisthelight circuit. If necessary,
refer to the wiring diagram at the back of the
manual. When the ignition switchis 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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IGNITIONSYSTEM

Thissectionincludesmany of thecomponentsre-
quired for the engine to run. Since some compo-
nentshaveafunctionin the starting and/or charging
system, refer to those sectionsif the component is
not found in this section. Refer to Figure 45.

Precautionsand I nspections

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 electrica connections while
the engineis running or cranking.

2. Turn off the ignition switch before disconnect-
ing/connecting €l ectrical components.

3. Handle the partswith care.

4. Check wiring for poor connections, corrosion
and shorts before replacing components connected
to thewiring.

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-
trolytechecks.

6. Work dowly, methodically and use test equip-
ment that isin good condition. Record all measure-
ments.

CDI Unit
Testing

TheCDI unitislocated at theright side of the mo-
torcycle, under thefuel tank (A, Figur e 46). Check
the CDI unit for resistance and continuity by mea-
suring the resistance between pairs of wires. If the
checks indicatethe unit is faulty, replace the unit.

Refer to Figure47 or Figur e48for measurement
points and specifications.

Note the following when performing all checks:

NOTE
Ohmmeter  measurements  vay
dightly from one meter to another.
Measurementsthat are marginally out
of specification do not necessarily in-
di cat e the CD7 unit is faulty.

1. Removethefuel tank.

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 asfollows:

a. Connectthepositivemeter probeand theneg-
ative meter probeto the specifiedwirecolors,
shown in the appropriate figure.

b. Measure and record the meter reading.

¢. 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 thefuel tank (B, Figure46). The
three diodecircuitsact as one-way valvesand allow
power to enter oneside of the unit and exit the oppo-
site side of the unit. The purpose of the test isto
check for low resistancein one direction and infi-
nite resistancein the other direction.

1. Removethefud 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 asfollows:

a. Set an ohmmeter to R x 1 ohm.

b. Connectameter probeto aredhlack terminal
and ameter probe to the oppositeterminal on
the plug.

¢. Measure and record the meter reading.

d. Reverse the probes on the terminasand re-
peat the check.

€. Measure the remaining pairs of terminals.
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CDI RESISTANCE TEST (1987-1989)

Wire colors and abbreviations:

B: black

B/W: black with white tracer
L/R: blue with red tracer

R: red

R/B: red with black tracer
RIG: red with green tracer

W: white
ooz infinity
Approximate k2
Positive probe B
w R RIG | UR Bw B R/B
W o B oo o . o = e
| R 10-40 4-20 10-45 I' L 4-20 3-15
% ’—FHG Il 2—10. 2-10 d-zi l L 0 1-6
g | LR 60-240 | 60-240 30-150 J = 30-150 40-160
o - - |- | - |- |-
B 2-10 I 2-10 o 0 4-16 2 1-6
RIB 420 | a-20 | 16 5-25 - 1-6

f. Theresistance should beinfinitein onedirec-
tionand low in theother direction. If any pair
of terminalshaslow or highresistancein both
directions, the unit is faulty.

I gnition Cail
Testing

Theignition coil islocated at theright side of the
motorcycle, under the fuel tank. Check the cail for
resistancein the primary and secondary coils.

1. Removethefud tank.

2. Disconnect the black/yellow wire (A, Figure
50) and black wire (B) at the cail.

3. Removethe spark plug cap from the plug.
4. Check primary coil resistanceasfollows:

a. Connect the meter probes to the terminals on

thecoil.

b. Measure the resistance. Refer to Table 2 for

the specification.

5. Check secondary coil resistanceasfollows:

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 theterminal
for the black/yellow wire.

¢. Measure the resistance. Refer to Table 2 for

the specification.

NOTE
Ifthe coil and sparkplug lead pass all
tests, the spark plug cap may be
faulty. Although no resistance mea-
surement is specified by Kawasaki,
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B: black

@ CDI RESISTANCE TEST (1990-ON)

Wire colors and abbreviations:

B/W: black with white tracer
I/R: blue with red tracer

R: red
R/G: red with green tracer
W: white
Y/B: yellow with black tracer
oo infinity
Approximate kQ
| Positive probe
w R RIG LR B/wW B ¥/B
W & ] on o o =)
10-55 5-25 5-35 = 5-25 20-90
@ S— — . — i - i - — e
2| rRG 2-10 2-10 14 | o 0 10-50
a
2 LR 4-20 4-20 16 = 16 10-55
o
$| Bw s ] ® | ® | = o =
B 210 2-10 0 1-6 w 10-50
¥/B 15-80 15-80 10-50 10-55 @ 10-50

the cap on the model shown in this
manual measures 5.5K ohms. If nec-
essary, use this measurement as a
guide in determining the condition of
the sparkplug cap.

Exciter Coil
Testing

The exciter coil islocated 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. Removethefud tank.

2. Separatethe connector, located on theright side
of the frame (A, Figure51).

3. Identify thehaf of theconnector that leadsto the
stator.

4. Measure the coil resistanceasfollows:

a

b.

Set the ohmmeter to R x 10 ohms.

Insert the meter probes into the terminals of
the whitewire and the red wire. Refer to Ta-
ble 2 for the specification.

If the exciter coil is not within specification,
check theplug and wiring harnessfor obvious
damage and shorting.

. If necessary, remove the alternator cover and

recheck the wiring harness and coil (A, Fig-
ure52). Individually check the full length of
the harnesswiresfor continuity. Thereshould
be near zero resistancein al wires. Flex the
harness duringthe check to detect erratic con-
tinuity.

. |f the harnessis 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 paoor, or the wiring harness is actually
shorted. I the coil fail sthe check, replacethe
stator.

5. Measure the resistance between the coil and

ground asfollows:

a. Set theohmmeter to R x 1 ohm.

b. Ground one of the meter probesto the engine
(or the alternator cover, if removed). Touch
the other probe to the whitewire, then to the
red wire. The resistance should be infinity.
Any other reading indicates a short, and the
stator should be replaced.

Pickup Caoil
Testing

The pickup coil islocated 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 Figure45.

1. Removethe fuel tank.

2. Separatethe connector, located on the right side
of the frame (B, Figure 51).

3. Identify thehalf of the connector that leadsto the
pickup coil.

4. Measurethe coil resistanceasfollows:

a. Set the ohmmeterto R x 10 ohms.

b. Insert the meter probes into the terminals of
theblack/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 harnessfor obvious
damage and shorting.

d. If necessary, removethe aternator 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, replacethe pickup coil.

5. Measure the resistance between the coil and
ground asfollows:

a. Set the ohmmeterto R x 1 ohm.

b. Ground one of the meter probesto the engine
(or the alternator cover, if removed). Touch
the other probeto the black/yellow wire, then
theblack wire. Theresistanceshouldbeinfin-
ity. Any other reading indicates a short.
Check for a pinched wire under the pickup
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coil, or damage that alowsit to short out. If
no damage can be detected, the pickup coil
should be replaced.

Ignition Timing

Theignitiontimingiselectronically controlled by
the CDI unit. No adjustment is possibleto theigni-
tiontiming. Thetimingis checked to verify that the
CDI unit is functioning properly.

1. Wam up the engine to operatingtemperature.
2. Remove the cap from the timing hole (Figure
53).

3. Connect a timing light following the manufac-
turer's instructions.

4. Starttheengineandallowittoidleat 1300 rpm.
5. Direct the timing light into the timing hole and
observe the timing mark. The F mark should be
aignedwiththeindex mark inthehole (Figure54).
6. Raisetheenginespeed and check that theF mark
moves clockwise. When the engine speed reaches
3300 rpm, the timing is advanced. A single line
should bevisiblein thetiming hole.

7. If thetiming check isincorrect:

a. Tedt the CDI unit.

b. If the CDI unit passes all checks, inspect the
Woodruff key (Figure55), securingthe rotor
tothe crankshaft.|f thekey isbent or sheared,
the rotor will not be properly aligned on the
crankshaft, causing the engine to be out of
time. This dlight 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.

CHARGINGSYSTEM

This sectionincludes the componentsthat charge
and regulate power to the battery. Refer to Figure
56.

Precautionsand 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 engineis running or cranking.

2. Turn off the ignition switch before disconnect-
ing/connecting €l ectrical components.

3. Handlethe partswith care.
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CHARGING SYSTEM

Diagram Key
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] \i 1 R Red
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! A | Battery W White
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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 isin good condition, and is not causing poor
performance.

6. Work slowly, methodically and use test equip-
ment that isin good condition. Record all measure-
ments.

FuseHolder

Thefuseholder islocated under theseat, ontop of
the battery case (Figure57). Therearetwo fusesin
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the holder. The 10 amp fuse protectsthe headlight,
taillight and instrument gauge bulbs. The 20 amp
main circuit fuse protectsthe remainder of the mo-
torcycle. On 1990-on models, thefan circuit hasits
own fuse, located under the fuel tank. The fan cir-
cuit of all models, however, receives power from
themain circuit, containing the 20 amp fuse.

Use an ohmmeter to check fuses for continuity.
Eventhough a fuse may appear to bein good condi-
tion, afine 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 isunder load and heated in the circuit.

Battery Replacement, Charging
and ElectrolyteCheck

Refer to Chapter Three for battery replacement,
charging, and the el ectrolytecheck.

Battery Voltage Tes
Unloaded

For a conventional (original equipment) battery,
check the unloaded voltage using a hydrometer or
voltmeter. An unloaded test indicatesthe basic state
of charge.

1. Connect avoltmeter to the negativeand positive
terminals as shown in Figure 58. If avoltmeter is
not available, use a syringe hydrometer and mea-
surethe specific gravity of the electrolyte.

2. Measurethe voltage.

a. Afully charged battery will have aminimum
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
(1.210 hydrometer reading).

C. A battery that is agpproximately 50 percent
charged will have a minimum of 12.1 volts
(2.160 hydrometer reading).

3. If battery charging or replacement is required,
refer to the proceduresin Chapter Three,

Battery Voltage Test
L oaded

For a conventiona (origina equipment) battery,
check the loaded voltage using a voltmeter. A load
test requiresthe battery to discharge current. A load

Pl e e e w1 T B
CeAFAFArTEAEA
Lotgisrandud B

12-volt battery

test indi cateswhether the battery is adequate to op-
eratethemotorcycle.
1. Connect avoltmeter to the negativeand positive
terminalsas shownin Figure58.
2. Turn on the headlight to the high beam.
3. Measurethe voltage.
a. A battery in good condition will have amini-
mum of 11.5 volts.
b. If the battery needs charging or replacing, re-
fer to the proceduresin Chapter Three.

Battery Current Draw Test

If the battery is in good condition, but it dis-
charges at a rapid rate when the motorcycle is not
used, check theelectrical systemfor acurrent draw.
Machinesthat haveaclock or some other typeof af -
termarket accessory (such as an darm) will havea
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 devicesare
shut off indicates a problem.

A shortin awire or component can alow thebat-
tery to discharge to ground. Dirt and moisture can
aso createapathto ground. To isolatethe problem,
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- Ammeter

. 4 Battery
ground

cable

iy

an ammeter is connected to the battery and various
circuits/components disconnected while observing
the current reading.

1. Removethefuel tank.

2. Turn theignition switch off.

3. Disconnectthe negative battery cable.

4. Makesurethe battery isfully charged.

CAUTION
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 shownin 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 thecurrent draw lessens, thereisaproblem
indicated in one of the fused circuits. Install
the fuse(s) and continue to isolate the prob-
lem by separating the connectorsin the cir-
cuit.

b. If the current draw remainsthe same, thereis
aproblemindicated in the main circuit.

7. Check the connector asfollows:

a. Refer to the system diagramsin this chapter,
and if necessary, the wiring diagram at the
back of the manual for additional circuitsand
part identifications.

b. Separatetheindividual connectorsof 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.

Regulator/Rectifier

The regulatorlirectifier is located under the seat
(Figure 60). Theregulatorlrectifier convertsthe a -
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 chargingvoltagetothebattery. Excessvoltageis
dissipatedasheat and radiated from thefinned regu-
lator.

Output voltage test

The following test checks for output voltage of
theregulatorlrectifierto chargethe battery. The bat-
tery must be in good condition and charged before
performing thetest.

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 avoltmeterto DC volts. Useascalein the
25-50 volt range.
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b. Connect a voltmeter to the battery terminals
asshownin Figure 58,

¢. Startthe engineand notethe meter reading at
idle and as the engine speed israised.

d. Unplugthe headlight and repeat the check.

e. In both checks, the meter should indicate at
least 12 volts at an idle, increasing to 14-15
voltsas the engine speed is raised.

f. Inboth checks, if the output voltageis signifi-
cantly higher than 15 volts, the regulator/rec-
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 regul atorlrectifier.

Usean analogohmmetersettotheR x 10or 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. Thereis no spe-
cific resistance reading required. Each
regul atorlrectifier,aswell asthe ohmmeter used for
the test, will produce dlightly different results.
However, the purpose of thetest isto check for low
resistancein onedirection and infiniteresistancein
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 from the regula-
tor/rectifier.
2. Connectthe positivemeter probeto the B termi-
nal.
a. Keep the probeon the B terminal, then touch
the negativeprobeto terminals1,2 and 3.
b. Themeter should read zero to approximately
one-hdf of the meter scale at al terminals.
3. Connect the negativemeter probeto the B termi-
nal.
a. Keepthe probeon the B terminal, then touch
the positiveprobe to terminals 1,2 and 3.
b. The meter should read infinity at all termi-
nals.

@ REGULATOR/RECTIFIER
TERMINALS

B (battery)
\

G (ground)
[

4. Connectthe positive meter probetothe G termi-
nal.
a. Keep the probe on the G terminal, then touch
the negative probeto terminals1,2 and 3.
b. The meter should read infinity at all termi-
nals.
5. Connectthe negativemeter probetothe G termi-
nal.
a. Keep the probe on the G terminal, then touch
the positive probeto terminals 1,2 and 3.
b. The meter should read zero to approximately
one-half of the meter scale at al terminals.
6. If any checksresult in areading that is high or
low in both directions, the regulatorlrectifier is
faulty.

Stator ChargingCoils
Testing

Thestator coilsarelocatedin thealternator cover.
Check the charging coil sfor resi stanceand continu-
ity. Refer to Figure56.

1. Removethe fuel tank.
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2. Separate the connector, located on theright side
of theframe (A, Figure 51).

3. ldentify thehalf of the connectorthat |eadsto the
stator.

4. Measurethe resistance as follows:

a Settheohmmeterto 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 resistancebe-
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 thewiring harness and coils (C, Fig-
ure 52). Individually check the full length of
the harnesswiresfor continuity. Thereshould

be near zero resistancein al wires. Flex the
harness as the check is being made to detect
erratic continuity.

f. If theharnessisnot shorted, check thecoilsat
the yellow wire connections on the stator. If
the coilsfail the check, unsolder the harness
connectionsand recheck the coils. If the coils
are within specification, a solder joint was
poor, or thewiring harnessis actually shorted.
If the coilsfail the check, replace the stator.

5. Measure the resistance between the coils and
ground asfollows:

a. Set the ohmmeter to R x 1 ohm.

b. Ground one of the meter probesto the engine
(or the aternator cover, if removed). Touch
the other probeto theyellow wires. Theresis-
tance should beinfinity. Any other readingin-
dicates a short, and the stator should be
replaced.

FAN SYSTEM

When the cool ant temperature reachesaset point,
an electricfan (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, afuseisasoin
thecircuit. Thefanisturned on and off by thefan re-
lay. Thefan relay, however, is controlled by the fan
switch, located at the bottom of theradiator (Figure
64). The fan switchis thermally sensitiveand con-
trols the electrical grounding of the fan circuit.
When the engine coolant is cold, thefan switch has
an open circuit to ground and the fan relay and fan
are inoperative. As coolant temperature rises and
beginsto exceed normal operatingtemperature, re-
sistance in the fan switch lowers and the switch
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groundsthecircuit. Thisactivatesthe coil in thefan
relay, which closes the relay switch. When the
switchisclosed, currentis passedto the fan and the
fan turns on. As coolant temperature fals, resis-
tancein thefan switchincreases, until the switch no
longer is grounded. Therelay then turns off and the
fan stops.

When testing or troubl eshootingthefan system, it
isimportantthat all connectionsare clean and tight.
Duringassembly, apply diel ectric greaseto connec-
tionsto prevent corrosionand the entry of moisture.

NOTE
On 1990-on models, check the condi-
tion of thefan system fuse before test-
ing individual components.

Fan
Testing

In thefollowing steps, two testsare performed to
determineif the fan isfaulty.
1. If the fan does not turn on at high temperature,
performthe following simple check:
a. Removethe connector from the switch termi-
nal (Figure64).
b. Ground the connector to an engine fin, or
other unpainted ground.
c. If thefan turnson, test the fan switch.
d. If the fan does not turn on, continueto check
the fan as described in the following steps.
2. Removethefuel tank.
3. Separatethe connector, located on the frame (A,
Figure 65) by the fan relay (B).
4. |dentifythehalf of theconnectorthat |leadstothe
fan.
5. Connect a 12-volt battery to the motor leads.
Connect the positive lead to the blue wire and the
negativelead to the black/yellow wire.
a. Ifthefandoesnot turnon, replacethefan. Re-
placement parts are not availablefor thefan.
b. If thefan turnson, test thefan relay.

Fan Switch
Testing

The following test requires that the switch be
placedin 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. Removethe connector from the switchterminal,
then removethe 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 and/or not turn off.

5. Test the switch at operating temperature as fol-
lows:

a. Connect an ohmmeter to the switch termina
and to the switch threads.

b. Suspendthe switch (A, Figure 66) and an ac-
curate thermometer (B) in a container of wa-
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ter. The temperature sensor and threads must
be submerged. Do not allow the partsto touch
the bottom or side of the container.
. Refer to Table 2 for the temperature and re-
sistance specifications.
. Slowly heat the water and observe the ther-
MOMeter and ohmmeter readings. Do not ex-
cessively overheat the switch.
Replace the switch if it does not operate
within the specifications.
6. Install the switch into the radiator. Tighten the
switchto 7.4 Nem (65in.-Ib.).
7. Fill and bleed the cooling system (Chapter
Three).

e.

Fan Relay
Testing

Thefanrelay islocated at theright side of themo-
torcycle, under the fuel tank (B, Figure 65). Refer
toFigure63.

1. Removethefuel tank.

2. Remove the relay from the mount, then unplug
therelay.

3. Connect a 12-volt battery and ohmmeter to the
relay terminals as shown in Figure 67.
a Set theohmmeter to R x 1 ohm.

b. Note that terminals 1 (red/white) and 2

(white) are connected to therelay coil and ter-

minals 3 (blue) and 4 (white) are connected to
therelay switch.

4. Makethefollowing checks:

a. With the battery and ohmmeter connected as
shown in Figure 67, check for continuity
through the relay switch (terminas 3 and 4).
There should be continuity.

. Disconnect the battery and check for continu-
ity through the relay switch (terminals 3 and
4). There should be no continuity.

With the battery disconnected measurethere-
lay coil resistance (terminals1 and 2). The
meter should read 65-85 ohms.

5. Replacetherelay if it failsany of the checks.
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Fan Fuse

On 1990-onmodels, thefancircuit fuseislocated
at the right side of the motorcycle, under the fuel
tank (Figure68). Thefuseisrated at 10 amps. Use
an ohmmeter to check the fuse for continuity. Even
though afusemay appear to bein good condition, a
fine break in the fuse element is not alway's seen.

A finebreak in the element can also indicate con-
tinuity when tested cold, then break continuity
when it isunder load and heated in the circuit.

WATER TEMPERATURE GAUGE AND
SENDING UNIT

The water temperaturesending unit islocated on
top of the cylinder head (Figur e69). Theunit 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 temperaturegauge indicatesa hotter reading.

Water Temperature Gauge Circuit Test

Use the following procedure to determineif the
gauge or the sending unit should be tested.

1. Removethefuel tank.

2. Disconnectthe yellow wirefromtheterminal on
the sendingunit. Do not allow theloosewireto 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 theyellow wireto the engineor another
grounded (unpainted) surface on the motor-
cycle. The needleshould should movetoward
H when the wireis grounded.

CAUTION
Ground the wire only long enough to
verify 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 harnessfor damaged or poor con-
nections. If al wiring is in good condition,
test the gauge as described in this section.

Water Temperature Gauge
Tegting

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 plugislocated in front of the han-
diebar gauges, and behind the cover. Remove the
cover to accessthewiring. If necessary, removethe
fairing. When checking 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. Settheohmmeterto R x 10 ohms.
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3. Connect the ohmmeter to the black/yellow wire
and the yellowlwhitewire.

4. Connect theohmmetertothe brownwireand the
yellow/white wire.

5. Replace or repair the assembly if it fails any of
the checks.

Water TemperatureSending Unit
Tegting

The following test requiresthat the sending unit
be placedin heated water, to simulateactual operat-
ing conditions. Read and understand the procedure
so the proper equipment is on hand to safely per-
formthe test.

1. Removethe sending unit from the cylinder head
(Chapter Ten).

2. Clean and inspect the sending unit for obvious
damage.

3. Test the sending asfollows:

a. Connect anohmmeterto theunit terminal and
to the unit threads.

b. Suspendtheunit (A, Figure66) 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-
sistancespecifications.

d. Slowly heat the water and observe the ther-
mometer and ohmmeter readings. Do not ex-
cessively overheat the sending unit.

e. Replacethe unit if it does not opcratc within
the specifications.

4. Install the sending unit (Chapter Ten).

TURN SIGNAL RELAY
Testing

Theturnsignal relay islocated at theright side of
the motorcycle, under the fuel tank (C, Figure 65).
Use avoltlohmmeter to test the relay and wiring.

1. Removethe fuel tank.

2. Removethe relay from the mount, then unplug
therelay.

3. Check therelay resistanceasfollows:

a. Set theohmmeter to the ohmsscale, then con-
nect the meter probesto the relay terminals.

b. There should be little or no resistance (zero
ohms).

4. Check thevoltagein therelay plug connector as
follows:

a. Set the meter to DC volts. Use ascalein the
25-50volt range.

b. Connect the negative meter probe to the or-
ange wire and the positive meter probeto the
brownwire.

¢. Turnontheignitionswitchand movetheturn
signal switch to the left and right positions.
Observethe meter.

d. Themeter shouldindicate 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 Figure71.
1. Removethecowl! fromthefairing (Figure72). It
isnot necessary to removethefairingto removethe
cowl or replacethe bulb.
2. Unplug the connector and remove the rubber
cover from the back of the headlight.
3. Pushin and turn the socket counterclockwiseto
removeit from the headlight lens.
4. Removethebulbfromthesocket. Referto Table
1 for bulb specifications.
5. Clean the socket, cover and wire connector.

CAUTION
When handling the new bulb, do not
touch the glasswith 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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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 clockwiseto lock it into thelens.

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 terminalsare fully ex-
posed.

9. Plugthewireconnector ontothebulbterminals.
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 therear of the light, insidethefairing (Figure 73).
2. Adjust horizontal aignment by turning the
screw at the lower |eft comer of the light (Figure
74).

a. Turnthescrew intoturnthelighttotheright.

b. Turnthescrew outtoturn thelight totheleft.

LEFT HANDLEBAR SWITCHES

Switch Tests

Theleft handlebar switchunit (Figure 75) houses
the headlight high/low 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 accessthewiring. If necessary, remove
thefairing.

Refer to the Continuity Testing Guidelines sec-
tionin thischapter for the test procedure.

Tabl e 1 ELECTRICAL SYSTEM GENERAL SPECIFICATIONS

Alternator
Type
Output
Battery
Ignition timing
Idle
Advanced

(continued)

Three-phase AC
14 volts/14 amps at 8000 rpm
12 volts/14 amp-hour

10°BTDC at 1300 rpm
30°BTDC at 3300 rpm
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Table 1 ELECTRICAL SYSTEM GENERAL SPECIFICATIONS (continued)

Light bulbs
Headlight 12 volt, H4 55/60 watts
Taillight/brake light
1987-2000 12 volt, 8/27 watts
2001-on 12 volt, 5/21 watts
Turn signals 12 volt, 23 watts
Spark plug
Type NGK DPSEA-9
NGK DPRSEA-9
ND X24EP-U9
ND X24EPR-U9
Gap 0809 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 (black/yellow—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 [196" 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 28mm (1.11in.)
Service limit 27 mm (1.06 in.)
Starter circuit relay coil resistance 65-85 ohms
Water temperature gauge resistance
Black/yellow-to-yellow/white wires 80-100 ohms
Brown-to-yellowlwhite wires 95-120 ohms
Water temperature sender resistance
At 80" C (176° F) 47-57 ohms
At 100° C (212" F) 26-30 ohms

Table 3 ELECTRICAL SYSTEM TORQUE SPECIFICATIONS

Nem in.-lb. ft.-Ib.

Neutral switch 15 — 11
Radiator fan switch 74 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 proceduresfor the
radiator,fan, fan switch, thermostat, water tempera-
ture sending unit and water pump. Read thischapter
beforerepairingthe cooling system. Becomefamil-
iar with the proceduresand photosto understandthe
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 removethe radiator cap (Fig-
ure 1) immediately after or during en-

gine operation. When the engine has
been operated, the liquid in the cool-
ing system is scalding hot and under
pressure. Removing the cap while the
engineis hot can cause the coolant to
spray violently from the radiator
opening, possibly causing injury.

Wait for the engine to cool, then place a shop
cloth over thecap. Sowly turnthecaptorelieveany
pressure. Turn the cap to the safety stop and check
that all pressureisrelieved. To removethe cap from
the radiator, press down on the cap, then twist it
free.

To prevent potential damage to the engine,
changethe 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 coolantin an environmentally safe
manner.

RADIATOR AND FAN

Thebikeisequippedwith oneradiator and ather-
mostatically controlledfan. Thefanisturned on and
off by the fan switch and fan relay. During engine
operation, hot coolant fromthe engineentersthera-
diator from the upper hose. The coolant loses heat
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as it circulates to the bottom of the radiator. The

coolant thenreturnsto theengine by thelower hose.
If the coolant returning to the engineis too hot, the
radiator fan switch, located at the bottom of the ra-
diator, turns on the fan. The fan draws air through
theradiator to aid in lowering coolant temperature.
The switchis set to turn on the fan when coolant
temperature is 94-100" C (201-212" F). The fan
shutsoff when coolant temperaturedrops below 91"
C (196" F).

Fan
Removal and I nstallation

1. Removethefuel tank and radiator covers(Chap-
ter Fifteen).
2. Disconnect the battery.

WARMING
Thefaniswired directlyto 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. Removethewiresfromtheretainers(Figure?2).
5. Removethethreeboltssecuringthefantothera
diator (Figure 2).

6. Ifnecessary, refer to Chapter Ninetotest thefan.
7. Reversethisproceduretoinstall thefan.

Radiator and Fan Switch
Removal and I nstallation

1. Drainthe cooling system (Chapter Three).

2. Removethefuel tank and radiator covers (Chap-
ter Fifteen).

3. Removethefan as describedin this section.

4. Removethewirefromthefan switch (Figure3).
If necessary, remove thefan switch.

5. Removethe hosesfrom theradiator. 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 thetwo 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 Nineto test the fan
switch and fan relay.

9. Reverse this procedure to install the radiator.
Note the following:

a. Replace hosesthat 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 afitting, dip the
hoseend in hot water until the rubber has soft-
ened, then install the hose.

b. Install clampsin their original positions.

c. If removed, install and tighten the fan switch
to 7.4 Nem (65 in.-Ib.).
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d. Fill and bleed the cooling system (Chapter
Three).

e. Start the engine and alow it to warm up.
Check for leaks.

Inspection

1. Clean the exterior of the radiator with a
|low-pressurewater spray. Allowtheradiator todry.

2. Check for damaged coolingfins. Straightenbent
fins with a screwdriver. If more than 20 percent of
the cooling areais damaged, replace the radiator.

3. Check the seamsand other sol dered connections
for corrosion (green residue). If corrosion is evi-
dent, there could be aleak in that spot. Perform a
cooling system pressure check as described in
Cooling System Inspection in Chapter Three. If the
equipmentis not available, taketheradiatorto ara-
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 theflow rateis sow, or if
thereis corrosionor other buildup, take the radiator

to aradiator repair shop to haveit flushed and pres-
sure checked.

THERMOSTAT

The engine thermostat islocated in a housing on
the right side of the cylinder head (Figure 5). The
thermostat is a temperature-sensitive valve that
opensand closes, depending on the cool ant temper-
aturein the cylinder head. At startup, thethermostat
is closed to retain coolant in the water jackets.
Whenthe cylinder head coolant temperaturebegins
to exceed theideal operating temperature, the ther-
mostat opens and allows the coolant to pass to the
radiator,whereit iscooled. Sincethetemperatureof
the incoming coolant is low, the thermostat closes
and reducestheflow to theradiator. Asthetempera-
ture of the coolant rises, the cycleis repeated.

For the engineto 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-
mancewill be enhanced.

Removal, Inspection and Installation

1. Drainthe cooling system (Chapter Three).
2. Remove the three bolts securing the thermostat
housing to the cylinder head (Figure 5).
3. Removethethermostat (Figure 6).
4. Visually inspect the valvein the thermostat. The
valve should be closed when the thermostat is cold.
If thevalveiscold and open, replacethe 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 particlesis evi-
dent, inspect thd radiator hoses for internd
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 partsto touch the bottom or
side of the container.
b. Slowly heat the water and observe the ther-
mostat valve.
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¢. When the thermostat beginsto open, observe
the temperature on the thermometer. The
thermostat shoul d open between 69.5-72.5° C
(157-162" F).

d. Continue to raise the temperature to 85° C
(185' F). At this temperature, the thermostat
valve should reach full lift, which is 3 mm
(0.12in.) or grester.

e. Replace the thermostat if it does meet the
conditionsof thetests.

5. Install the thermostat with the air bleed hole at
thetop of the opening (Figur e 8). Seat the gasketin
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 temperaturesending unit islocated on
top of the cylinder head (Figure 9). The unit sends
an electrical signal to the water temperaturegauge,
which reacts with a corresponding temperature
reading. At alow 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 indicatesa hotter reading.

Removal and I nstallation

1. Removethe wirefrom the sending unit connec-
tor.

2. Removethesendingunit fromthe cylinder head.
3. Cleanthesending unitand thethreadsin thecyl-
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 Nem (11 ft.-1b.).
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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 thereis
water leakage at this hole, the pump mechanical
seal isleaking. If thereis oil leakage, the oil seal is
leaking. Removal of the right crankcase cover is
necessary to replacethe seals.

Removal, Inspection and Installation

Remove and install the water pump cover and
right crankcase cover asfollows. | nspect and repair
the water pump as described in this section.

1. Drainthe cooling system (Chapter Three).

2. If necessary, remove the hoses from the water
pump cover.

3. Removethe water pump cover asfollows:

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 thecover straight out. Removethe gasket
and two dowels beneath the cover.

4. Remove the nut and washer from the impeller
(Figure13).

5. Removethe impeller and the washer behind the
impeller (A, Figure14).

6. Inspect the parts.

a. Inspect the impeller and cover for obvious
damage.

b. Inspect theface 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
shouldfit firmly against the seal in the crank-
case cover. Since the seal in the crankcase
cover is spring loaded, it maintains pressure
on theseal sand compensatesfor wear. If nec-
essary, replace the mechanical sea and oil
seal asdescribedin this section.
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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. Reversethesestepstoinstall theimpellerassem-
bly and water pump cover. Note the following:

a. Apply waterproof grease to the impeller
shaft.

b. Tighten the impeller nut to 10 Nem (88
in.-Ib.).

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 dlow it to warm up.
Check for leaks.

Mechanical and Oil Seal Replacement

The water pump has a two-piece mechanical sed
(A, Figure 15) and an oil sed (B). The mechanica
seal prevents coolant in the pump chamber from
passing into the right crankcase cover, which con-
tains oil. Likewise, the il seal prevents il in the
right crankcase cover from passing into the pump
chamber, which containscoolant. A drainhole (Fig-
ure 11) is located between the seals to alow any
water or oil leakageto drainto theoutsideof theen-
gine. Whenever there is leakage at the drain hole,
replacethe seals. The mechanical seal must be re-
moved from the crankcase cover in order to remove
theoil seal.

1. Replace the mechanica seal in the impeller as
follows:
a. Lift theimpeller seal from theimpdler (Fig-
ure 16). Clean the seal bore.
b. Lightly lubricate the rubber edge of the new
seal with waterproof grease.
C. Seat the new sedl into theimpeller 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 thebore. Do not pry the seal fromthefront
side of the crankcase cover.

- =L

b. Placeadriver ontheoil seal and driveit from

thebore.

c. Turn over the crankcase cover and clean the

boreand drain hole.

d. Pack molydisulfidegrease into the lip of the

oil sedl.
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" . Placethe seal over the crankcase cover bore,
(18 = : with the closed side of the seal facing up.
, ;

0]

. Drive the sed into the cover using a driver
that fits on the perimeter of the seal. Check
that the seal isfully seated and the drain hole
isvisible.

g. Lightly lubricatethe exterior of the mechani-
cal sedl.

h. Place the seal over the crankcase cover bore,
then drive it into place. Use adriver that fits
ontheflange at the perimeter of the seal (Fig-
ure18).

Table 1 COOLING SYSTEM SPECIFICATIONS

Antifreeze type Ethylene glycol containing anti-corrosion
inhibitors for aluminum engines

Coolant mixture 50150 (antifreeze/distilled water)

Cooling system capacity 1.3 liters (1.4 US qt.)

Radiator cap relief pressure 93-123 kPa(l 3.5-17.8 psi)

Thermostat valve opening temperature 69.5-72.5" C (157-162" F)

Thermostat minimum full open lift 3 mm at 85° C (0.12in. at 185" F)

Table 2 COOLING SYSTEM TORQUE SPECIFICATIONS

Nem in.-lb. ft.-lb.
Impeller nut 10 88 -
Radiator fan switch 74 65 -

Water temperature
sending unit 15 - 11




CHAPTER ELEVEN

WHEELS, TIRESAND DRIVE CHAIN

This chapter provides service proceduresfor 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 I nstallation

1. Support the motorcycle so it is stable and the
front wheel is off the ground.

2. Disconnectthe speedometer cablefrom theright
side of thehub (Figure 1).

3. Removethe cotter pin, nut and washer from the
axle (Figure?2).

4. Pull up on the wheel to take the weight off the
axle, then removethe axle from the wheel (Figure
3). Roll the wheel forward and out of thefork.

NOTE
Do not operate the front brake lever
while the wheel is removed. Insert a
wooden block between the pads until
the whedl is installed. This prevents
the caliper piston from extending if
operating the /ever:

5. Remove the speedometer drive unit from the
right side of the hub (Figure 4). Asthe unit is re-
moved, tilt it upward to prevent parts from falling
from the housing.

6. Removethe 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 greaseto the axle, bearing
seals, spacer, speedometer cable end, speed-
ometer drive unit seal and speedometer drive
unit tabbed washer.

¢. Wheninstallingthe speedometer unit ontothe
hub, check that the tabbed washer engages
with the dlotsin the hub (Figure6).

d. When installing the speedometer cable, the
slot in the cable (Figure 7) must engagewith
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.
Tightenthe cable.

e. Tightenthe axlenut to 78 Nem (58 ft.-Ib.).

f. Check that the wheel spins freely and the
brake operates properly.

0. Install anew cotter pin.

I nspection

The outer face of the bearings are permanently
sealed at thetime of manufacture. If either the bear-
ing or seal isdamaged, replacethe compl etebearing
assembly.
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1. Inspect the seal (Figure 9) on both sides of the
wheel. Check sealsfor:
a. Nicked, damaged or missing rubber.
b. Greaseor water seepage from the seal.
2. Inspect the bearing on both sides of the wheel.
Check bearingsfor:
a. Roughness. Turn each bearing by hand and
check for smooth, quiet operation.
b. Radial and axial play (Figure10). Try to push
the bearingin and out to check for axial play.
Try to push the bearing up and down to check
for radial play. Any play shouldbe difficultto
feel. If play is easily felt, the bearingisworn
out. Alwaysreplace bearingsasapair.
3. If seal or bearing damage is evident, refer to
Front and Rear Hubs in this chapter for replace-
ment procedures.
4. Cleanthe axle assembly and speedometer drive
unit (Figure11). Inspect for:
a. Axlestraightness.
b. Damaged threadson the axle and nut.
¢. Damaged spacer or washer.
d. Damaged speedometer drive unit seal.

Axial efps] fof=—

B VA
@1 1

NOTE
If the speedometer drive unit contains
water; dirt or dry grease, it should be
disassembled and inspected as de-
scribed in Sep 5.
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5. If necessary, service the speedometer drive unit
asfollows:
a. Remove the tabbed washer and drive gear
from the housing (Figure 12).
b. If thereareleaksaround the seal,install anew
seal after cleaning the housing.
. Cleanall componentsin solvent, then inspect
for obvious component damage.

o

NOTE
The tabbed washer can become dam-
aged when installing the wheel and
axle assembly. Thetabson the washer
will bend if the washer is not seated
properly beforetightening 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 greasearound thedrivegear,
theninstall 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. Supportthemotorcyclesoitisstableandtherear
wheel is off the ground.

2. Removethetwo 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 pads until
the whed is installed. This prevents
the caliper piston from extending if
operating the pedal.

3. Remove the cotter pin, nut and washer from the
axle(Figure14).

4. Pull up on the rear wheel to take the weight off
the axle, then remove the axle.

5. Lower thewhed 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, removethe caliper holder and right
axleadjuster assembly from the swing arm (Figure

17).

8. Ifnecessary, removetheleft axleadjuster assem-
bly from the swing arm (Figure 18).
9. Inspect and/or repair the wheel and axle assem-
bly as describedin this chapter.
10. Reverse this procedure to install the whedl.
Notethefollowing:

a. Check that the adjustment platesare correctly

oriented, so the adjustment marks on the
swing ar mare visible (A, Figure 19). Check
that theboresintheplatesarealignedwiththe
adjuster bores.

. Loosen the chain adjusters (B, Figure 19) so

the chain and wheel can be mounted.

. Apply waterproof greaseto the axle, spacers,

bearing seals and bores.

. Loosely install the washer and axle nut.
. |If necessary, carefully spread the brake pads

so the brake disc can enter the brake assem-
bly. Tighten the caliper holder bolts to 25
Nem (18 ft.-1b.).

Adjust the chain (Chapter Three).

. Check that the wheel spins freely and the

brake operatesproperly.

Inspection

1. Pull the sprocket hub from the wheel. Account
for the spacer in the back of the sprocket hub (Fig-
ure 20). Notethat the small diameter of the spacer
seats into the sprocket hub.

2. Inspecttheseal on theright side of thewheel and
on the outer face of the sprocket hub (Figure 21).
Check sealsfor:

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 whesl,
as well as the bearing in the sprocket hub. Check
bearingsfor:
a. Roughness. Turn each bearing by hand and
check for smooth, quiet operation.
b. Radial and axial play (Figure 10). Try to push
the bearingin and out to check for axial play.
Try to pushthe bearing up and down to check
for radial play. Any play should bedifficultto
feel. If play is easily felt, the bearing isworn
out. Alwaysreplace 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 thegreaseinthelefthubbearing (A, Fig-
ure22) andin thesprocket hub bearing (Figur e23).
If the greaseis dirty or dry, clean the bearingsand
repack with waterproof grease.

CAUTION
Do not removebearingsto check their
condition or to lubricate. Bearing
damageis likely to occur: If the 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 drivelineg,
which can befelt during acceleration and decelera-
tion.
7. Cleantheaxleassembly (Figure24). Inspectthe
following:

a. Axlestraightness.

b. Damaged threads on the axle. adjusters and

locknuts.

¢. Damaged boresin the spacersand adjusters.
8. Refer to Rim and Spoke Service 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 describesthe removal and installation of bear-
ings.

L8
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Bearing I nspection

The bearings can be inspected with the wheels
mounted on the bike. With the wheels mounted, a
high amount of leverage can be appliedto the bear-
ingsto detect wear. Also, the wheels can be spunto
listen for roughnessin the bearings. Usethefollow-
ing procedure to check the bearings while the
wheels are mounted. If the wheels are dismounted,
make the additional checks describedin the wheel
removal and inspection proceduresin this chapter.

1. Support the bike with the whed 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 whesdl, placing the hands 180° apart.
Lever the wheel up and down, and side to side, to
check for radial and axial play. Havean assi stant ap-
ply the brake while repeating the test. Play will be
detected in excessively worn bearings, even though
thewheel islocked.

3. Spin the whed and listen for bearing noise. A
damaged bearing inconsi stently sounds rough and
smooth. An excessively worn bearing sounds con-
sistently rough. In either case, replacethe bearing.

NOTE
If the disc brake drags and the bear-
ing cannot be heard, remove the
wheel. Place the axle in the whedl,
then support the axle so the wheel
spinsfreely.

4. |f damage is evident, replace the bearings as a
Set.

CAUTION
Do not removebearingsto check their
condition or to lubricate. Bearing
damageis likely to occur: If the bear-
ings are removed, replacethem.

Seal I nspection

Sedls prevent the entry of moistureand dirt into
the bearings. The seals on the wheel bearings and
sprocket hub are permanent and cannot be replaced.
If aseal is damaged, the bearing must be replaced.

Bearing Replacement

Two methods for removing bearings from the
whedl hub are providedin the following procedure.
Thefirst method (Step 3A) uses awhed bearing re-
moval set and the second method (Step 3B) uses
common shop tools.

CAUTION
In the following procedure, do not al-
low the wheel to rest on the brake
disc. Support the wheel to prevent
pressurebeing applied to the disc.

1. Whereused, removeany snap ringsfromthehub
(Figure25).

2. Examinethe bearings. Note the following:

a Make note of any vishle 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 itsoriginal locationin the hub. There-
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. Removethe bearings using the wheel bearing
removal set asfollows:

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, CA4. The set is designed
S0 a proper-size remover head can be
wedged against the inner bearing
race. The bearing can then be driven
fromthe hub (Figure27).

a. Selecttheappropriatesizeremover head. The
small, split end of the remover must fit inside
the bearing race.

‘.'ll {1

. Insert the split end of the remover head into

the bearing (Figure 28). Seat the remover
head against the bearing.

. Insert the tapered end of the driver through

the back side of the hub. Fit the tapered end
into the dot of theremover head.

. Position the hub so the remover head is

against a solid surface, such as a concrete
floor.

. Striketheend of thedriver soit wedgesfirmly

in the remover head. The remover head
should now be jammed tight against theinner
bearing race.

. Reposition the assembly so the remover head

is free to move and the driver can be struck
again.

. Strikethe driver, forcing the bearing (Figure

29) and hub spacer from the hub.

. Removethe driver from the remover head.
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i. Repeat the procedure to remove the remain-
ing bearing(s).
3B. Removethe bearings using a hammer, drift and
heat gun, or propane torch. The purpose for using
heat isto slightly expand the hub bores so the bear-
ingscan 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, finished 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 dl lubricants from the wheel. For the
rear wheel, remove the rubber damper.

b. Insert along driftinto the hub andtilt the hub
spacer away from the bearing to be removed
(Figure 30).

¢. Heat the hub around the bearing to be re-
moved. Keep the heat source moving a a
steady rate and avoid heating the bearing. A
largewasher placed over the bearing hel psin-
sulatethe bearing from the heat.

d. Turn the wheel over and use the drift to tap

around the inner bearing race. Make severd

passes until the bearingis removed from the
hub.

Remove the hub spacer.

Heat the hub around the remaining bearing.

Drive out theremaining bearingusing alarge

socket or bearing driver that fits on the outer

bearing race.

4. Cleanand dry theinterior of the hub. Inspect the

hub for:

a. Cracks, corrosionor other damage.

b. Fit of the new bearings. If a bearing fits
loosdly in the hub bore, replacethe 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 afile. Do not grind or shortenthe
spacer. The spacer must remainitsfull length,
in order to prevent binding of the bearings
when the axleis tightened.

aciN)

Bearing | {  Drift

- Bearing
— Hub

! ! : Bearing
Enr /_\—|J e Housing

6. Beforeinstallingthe new bearings, note thefol-
lowing:

a. Inspect the new bearings and determine
which side faces out. Thisis usually the side
with the manufacturer's marks and numbers.
Bearingsthat are sed ed on one sideshould be
installed with the sealed sidefacing out.

b. Apply waterproof grease to bearings that are
not lubricated by themanufacturer,or that are
not sealed on both sides. Work thegrease into
the cavitiesbetweenthe balls and races.

¢. Always support the bottom side of the hub,
near the bore, when installing bearings.

d. Toaid in drivingthe bearings, chill themin a
freezer to temporarily reducetheir diameter.

7. Heat the hub around the bearing bore.

8. Placeabearing 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, seatingit in the hub (Figure 32).

CAUTION
Do not pressor strike the bearing di-
rectly. Bearing damage will occur.

11. Whereused, install the snap ring.

12. Turnthe hub over and install the hub spacer.
13. Driveintheremainingbearing, seatingit inthe
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, al spokes are tensioned
equally and therimand hub are aligned and concen-
tric. Asthebikeis used, the spoke tensions become
unequal and the rim may become damaged. When
thisoccursthewheel developsradial (up and down)

and lateral (sideto side) runout. Wheel truingisthe
procedurethat retensionsthe spokes, alignstherim
and hub, and makes the parts concentric. Regularly
inspect and correct any problemswiththewheel as-
sembly.

Rim Inspection

Inspect therimsfor flat spots, dentsand warping.
Also check the spoke holesfor 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
therim.

Spoke Inspection

Inspect the spokes for damage and proper tight-
ness. For new wheels, or wheelsthat have been re-
built, check the spokes frequently. After the
tensions stahilize, check the spokes as recom-
mendedin the Maintenance and Lubrication Sched-
ulein Chapter Three.

When tightening spokes, always use the correct
size spoke wrench and do not exceed 2-4 Nem
(17-35in.-Ib.) of torque. Use spoke wrenches(Fig-
ure 33) that gripthe spoke onthreesides. 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 spokeshby excessivetightening. The
spoke can crack the hub fitting and enlargethe rim
hole.

In order to change spoke tension, spokes must be
abletoturn easily in the spokenipples. If aspokeis
seized in its nipple, apply penetrating lubricant to
the threads. If the spoke does not free itself orturn
smoothly, replace the spoke and nipple.

Wheel Truing

Wheels can be trued with the wheel on or off the
bike. Before truing awheel, check the condition of
the wheel bearings. Accurate wheel truing is not
possiblewithwornwheel bearings. Referto 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,
thewheel can beleft on the biketo make the check.
Raisethewheel soitislevel and freetospin. Solidly
hold apointer against the fork or swing arm. While
the wheel is turned, move the pointer toward/away
from the rim until maximum runout is determined.
Mesasurethe gap from therim to the pointer. A more
accuratecheck isto mount adial indicator in the po-
sitionsshown 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 (Figur e 36).

Correctinglateral 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 movein the direction of the tightened
spokes.

NOTE
Always loosen and tighten spokes
equally. Loosen a minimum of three
spokes, thentighten the oppositethree
spokes. If runout is over alargearea,
loosen and tighten a larger number of
spokes.

Correctingradial runout

To make the rim concentric with the hub, loosen
and tighten the spokes, as shown in Figure38. The
rim will move in the direction of the tightened
spokes.

NOTE
Always loosen and tighten spokes
equally. Loosen a minimum of three

@ WHEEL RUNOUT
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spokes, then tighten the opposite three
spokes. If runout is over a largearea,
loosen and tighten a larger number of
spokes.

DRIVE CHAIN

Refer to Chapter Three for drive chain cleaning,
[ubrication, adjustment and measurement. Refer to
Table 2 in this chapter for chain specifications.

When checking the condition of the chain, aso
check the condition of the sprockets, asdescribedin
Chapter Three. If either the chain or sprocketsare
worn, replace al drive components. Using new
sprocketswith aworn chain, or anew chainonworn
sprocketswill shorten thelife of the new part.

When new, themotorcyclecomeswith an endless
O-ring type chain. This type of chain is recom-
mended for this motorcyclesinceitisinternaly lu-
bricated and requires minima maintenance. To
remove the chain, the swing arm must be partialy
disassembled so the chain can pass out of the swing
arm pivot.

The following procedure describes the removal
andinstallation of the chain out of theswing arm. If
the chain has been replaced with one that uses a
master link and spring clip (Figure39), refer to that
procedurein this section.

Chain With No Master Link
Removal and I nstallation

1. Removetherear wheel asdescribedin thischap-
ter.
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2. Remove the sprocket guard so the chain can be
removed from the drive sprocket (A, Figur e 40).

3. PRull the chain forward and remove it from the
sprocket. Clearancewill be minimal when working
the chain downward and past the sprocket shaft.

4. Disconnect the lever arms at either end (Figure
41).

5. Positionthe chain soit can be removed from the
chain guard and guide (Figur e 42) when the swing
armislowered.

6. Loosenthe swing arm bolt (B, Figure 40). Sup-
port the swing arm while removing the bolt.

7. Lower the swing arm and removethe chain.

8. Reversethisprocedureto install the chain. Note
the following:

a. Clean and inspect the swing arm and lever
arm boresbeforeassembly. Apply waterproof
greaseto the partsbeforeinstalling.

b. Seat the lever arm bolt head in the
counterboreof the left arm.

c. Tightenthelever armbolt and swing arm bolt
t0 98 Nem (72 ft.-Ib.).

d. Adjustthe chain (Chapter Three).

Chain With Clip Master Link
Removal and I nstallation

1. Supportthebikesoitisstableand the rear wheel
is off the ground.

2. Shift thetransmissioninto neutral.

3. Find the master link on the chain. Remove the
spring clipwith pliers, then pressthelink out of the
chain. Account for the O-ringsunder the side plates
(Figure43).

4. Remove the chainfrom the bike.

5. Clean and inspect the chain (Chapter Three).
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DRIVE SPROCKET
1987-1996 (TO SERIAL
NO. KL650AE032209)

6. Reversethisprocedureto install the chain. Note
thefollowing:

a. Install the O-rings under both side plates.

b. Install a new spring clip on the master link.
Thespring clip must beinstalledso the closed
end of the clip points toward the direction of
travel (Figure 44).

¢. Adjust the chain (Chapter Three).

SPROCKETS

Check the condition of both sprockets and the
drivechain, as describedin 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
shortenthe life of the new part.

Drive Sprocket
Removal and Installation

Two methods of locking the drivesprocketto 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. Supportthemotorcyclesoitisstableand secure.
Keep the rear wheel on the ground.
2. Put thetransmissionin gear.
3. Removethe sprocket guard (Figure 47).
4. Loosen the boltsnut securingthe 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 assistantlock
the brakes while the boltdnut are loosened.
The wheel is more likely to rotate on later
models, sincethe nut is highly torqued.
5. After loosening the boltdnut, raise the rear
wheel and loosen the rear axle and chain adjusters,
Removethe chain from the rear sprocket.
6. Remove the boltdnut and
plate/lockwasher from the shaft.
7. Pull the chain forward, then lift it from the
sprocket while removing the sprocket.

locking
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8. Clean and inspect the output shaft spacer and
seal (Figure 49). If there is damage or leakage, re-
move the spacer and internal O-ring (Figure50) as
follows:

a. Withthetransmissionin gear, twist the spacer
from the shaft. If necessary, warm the sea
withaheat gun, thenuselocking plierstogrip
the spacer near its outer edge, away from the
seal surface.

b. Removethe 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. Cleanandinspecttheoutput shaft and seal area.
12. Reverse this procedure to install the drive
sprocket. Note thefollowing:

a. If removed, install a new, lubricated O-ring
ontothe output shaft. The O-ring must seat in
the groove, located past the seal lip (A, Fig-
ureb2).

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 dliding
the sprocket into position.

e. On later models, install a new lockwasher
with the cupped side facing out (Figure53).
Install the locknut with the small diameter
facing out.

f. Torquethebolts/nut tothevaluelistedin Ta-
ble3.

g. On later models, flatten two sides of the
lockwasher against the nut (Figur e54).

h. Adjust the chain (Chapter Three).
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Driven Sprocket
Removal and Installation

1. Removetherear wheel asdescribedinthischap-
ter.
2. Support thewheel so it does not rest directly on
thebrakedisc, or remove thesprocket and hub from
thewheel (Figure55). It may be easier to leavethe
sprockethubinthewheel until the sprocket nutsare
|oosened.
3. Remove the nuts securing the sprocket to the
hub.
4. Inspect the sprocket (Chapter Three).
5. Inspect the hub as described in Rear Whes! In-
spection.
6. Reverse this procedure to instal the driven
sprocket and rear wheel. Note the following:
a. Mount thesprocket so thetoothidentification
number (Figure 56) facesout.
b. Tightentheboltsin several passes, workingin
a crossing pattern. Tighten the bolts to 32
Nem (24 ft.-1b.).
¢. Adjust the chain (Chapter Three).

TIRE CHANGING

Removal

When changing atire, work over apad to prevent

damage to the wheel assembly. Do not alow the
whed to rest on the brakedisc.

1. Removethecorefromthevalvestem and deflate
thetire.

2. Presstheentirebead on both sidesof thetireinto
therim.

3. Lubricate the beads with soapy water.

4. Insertatireiron under the bead, nexttothevalve
stem (Figure 57). Pry the bead over the rim, while
forcing the bead on the oppositeside of thetireinto
therim.

5. Insert asecond tireiron next to thefirst (Figure
58). While holding the tire with one iron, work
around the perimeter of the rim with the second
iron, prying thetire over therim.

NOTE
If the inner tube must be reused, be
careful tonot pinch thetube asthetire
is being removed from the rim. It is
common practice to replace the tube
when a new tireis being mounted.

=

Pt
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6. Removethenut fromthevalvestem and remove
the inner tube from thetire.

7. Pry the second tire bead over the rim (Figure

59).

I nspection

1. If thetire must be reused, inspect theinsideand
outsideof thetirefor damageand objectsthat 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 therim. If water isenteringtherim, an
aternativeto the rim band is to wrap the rim with
two revolutions of duct tape. Punch a hole for the
valvestem.

Installation

NOTE
Installation is easier if the tire is
warm and pliable. This can be
achieved by placingthetirein the sun
or an enclosed vehicle.

1. Sprinkle talcum powder around the interior of
the tire casing. Distribute the powder so it ison all
surfacesthat will touch the inner tube. The powder
minimizes chafing and helps the tube distributeit-
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
specific direction. Adirectionarrowis

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. Lubricateone of thetire beads, then pushit onto
therim (Figure60). Useatireironto lever thefinal
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. Inflatethe tube until it is rounded and no longer
wrinkled. Too much air makestireinstallationdiffi-
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cult and too little air increasesthe chance of pinch-
ing the tube.

5. Lubricatethe second tire bead, then start instal-
|ation oppositethe valve stem. Hand-fit as much of
thetire as possible (Figure 61). Beforefinal instal-
lation, check that the valve stem is straight and the
inner tube is not pinched. If necessary, relubricate
the bead. Usetireironsto 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
thetire.

7. Lubricateboth beads and inflate the tire to seat
the beads onto the rim. Check the sidewall for arec-

ommended seating pressure. If none is indicated.
inflatethetireto 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. Deflate the tire
and reinflate to the recommended
seating pressure. Relubricate the
beads, if necessay.

8. Finger-tightenthe valve stem nut.

9. Bleed thetire pressureto the recommended set-
tingin Table1.

10. Install the valve stem cap.

11. Balancethe wheel as described in this section.

Wheel Balancing

Whenever anew tireisinstalled it should be in-
spected for proper balance. An unbalanced wheel
shortens tire life and puts avoidable wear on the
wheel bearings. Ridequality isalso diminished. For
maximum tire life, check wheel balance whenever
the wheel is removed from the bike. Baance
changesover thelife of thetire. If the proper equip-
ment is not available, have the wheel balanced by a
dedership.

NOTE
Do not balance a wheel that has dam-
aged hearings. Balance will not be
accurate. Replace the bearingsbefore
balancing.

1. Place the wheedl and axle assembly in a truing
stand, or asimilar fixture that allowsthe axleto 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 thetire.
Thisisthe light side of the wheel. Repeat the step
several times to ensure an accurate reading. If the
wheel consistently stops a a different location, bal-
ance is acceptable and additiona weight is not re-
quired.

3. When the light side of the whedl is verified,
lightly clamp a weight (Figure 64) to the spoke
nearest thelight mark. Start with the smallestincre-
ment of weight. Weights are availablefrom adeal -
ership.
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4. Continueto spin and check the tire for balance.
Continueto add/subtract weight to the spokes until
the wheel consistently stops at a different location.
When balance is achieved, tightly clamp the
weight(s) to the spoke(s).

NOTE

Adhesive-backed weights arenot rec-
ommended for this tyﬁe of motorcy-
cle, since the weights are more
vulnerable t ofalling off in off-road
conditions.

Table 1 FRONT AND REAR WHEEL SPECIFICATIONS

Tire size
Front
Rear
Tire pressure (standard)
Front
Rear
Loads up to 975 kg (215 Ib.)
Loads 97.5-182 kg (215-400 Ib.)
Wheel rim runout (radial and lateral)
Wheel rim size

90190-21 54S
130180-17 655

150 kPa (22 psi)

150 kPa (22 psi)
200 kPa (29 psi)
2.0 mm (0.08 in.)

Front 21 x 1.60
Rear 17 x 250
1 J
Table 2 DRIVE CHAIN AND SPROCKET SPECIFICATIONS
Drive chain

Size 520

Type O-ring

Number of links 106

Drive chain slack
Drive chain length wear limit (20 piteh/21 pins)
Sprocket sizes (standard, frontlrear teeth)

50-60 mm (2.0-24 in.)
323 mm (12.7 in.)

15/43

Table 3 WHEEL AND DRIVE TORQUE SPECIFICATIONS

Nem in.-lb. ft.-lb.

Axle nut

Front 78 - 58

Rear 93 - 69
Drive sprocket

bolts (1987-1995) 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 proceduresfor the
front suspension and steering components. Thisin-
cludes the handlebar, steering head and fork. Refer
to the tables at the end of the chapter for specifica-
tions, capacitiesand torque requirements.

HANDLEBAR
Removal and I nstallation
Use the following procedure to remove and in-

stall the handlebar into the holders. If the handlebar
only needs to be repositioned, adjust by |oosening

thelower holder cap bolts. Tilt the handlebar to the
desired position, thenretorque thebolts. If complete
disassembly of the handlebar is necessary, disas-
sembl e the handlebar before removing it from the
holders.
1. Supportthemotorcyclesoit isstableand secure.
2. Lift the plastic caps (Figure 1) from the holder
bolts.
3. Removethe bolts from the holders (Figur e 2).
4. Secure the handlebar either forward or back
from the holders. Keep the brakefluid reservoir up-
right.
5. Cleanthe handlebar and holders.
6. Reversethis procedure to install the handlebar.
Notethefollowing:
a. Position the holder caps so the arrows on the
capspoint up (Figure3).
b. Lightly tightenthe holder boltsand check the
riding position.
c. Tighten the upper bolt on each cap, then
tighten the lower boltsto 24 Nem (18 ft.-1b.).

Disassembly and Assembly

1. Supportthemotorcyclesoitisstableand secure.
2. Attheright handlebar:
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a. Removethe two screws securing the throttle
assembly (A, Figure 4). Slidethethrottle as-
sembly off the handlebar. If thethrottlecables
prevent theassembly from sliding of f the han-
dlebar, removethethrottleafter the handl ebar
is removed from the bike. Do not alow the
throttle cablesto kink during removal.

b. Disconnectthe brake switch (B, Figure4).

¢. Remove the screw securing the stop switch
(C, Figure4).

d. Remove the brake hose from the handlebar
clamps.

e. Remove the bolts securing the master cylin-
der assembly (D, Figure 4).

CAUTION
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
preventsair from getting into the sys-
tem. Wrap the master cylinder with a
clean shop cloth, then secureit to the
bikeuntil after handlebar reassembly.

3. At theleft handlebar:
a. Remove the two screws securing the switch
assembly (A, Figure5).
b. Remove the two screws securing the clutch
lever assembly (B, Figure5).
¢. Remove the ties securing the wiring to the
handlebar.
4. If the handlebarwill be replaced, removetheleft
grip. If necessary, insert acompressedair nozzlebe-
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. Reversethisproceduretoinstall handlebar. Note
the following:

a. If the throttle was removed after the handle-
bar was removed, install the throttle before
mounting the handl ebar.

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 Nem (80
in.-1b.).

c. If removed, install theleft grip beforeinstall-
ing the clutch and switch assemblies. Clean
the handlebar and grip with solvent. Apply
adhesiveto the grip, thentwist it into position
on the handl ebar.

I nspection

1. Inspect the handlebar for cracks, bending or
other damage. If the handlebar is made of alumi-
num, check closely wherethe handlebar is clamped
to thefork, and at the clutch lever. If cracks, scores
or other damage is found, replace the handlebar.
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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 boltsand 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. Useastiffbmsh to
clean theresidue from theknurled areason the han-
dlebar. Use asoft 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) unlessthey

require replacement. The bearings should be
lubricated as specified in Chapter Three. Before
disassembling the steering head, perform the
Seering Play Check and Adjustment proceduresin
this section. The checks will help determineif the
bearingsand races areworn, or if they only require
adjustment.

Disassembly

1. Remove the front wheel (Chapter Eleven).

2. Removethe bolts securingthefront fender (Fig-
ure 6).

3. Removethefuel tank, radiator coversandfairing
(Chapter Fifteen).

4. Removethehandlebar as describedin this chap-
ter.

5. Loosen the stem nut (A, Figure 7).

6. Remove the fork legs as described in this chap-
ter.

7. Removethegauges 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. Removethe stem nut and washer.

10. Remove the upper fork bridge (B, Figure 7).

11. Holdthesteeringstemsoit cannotfall, thenre-
move the claw washer and adjust nut (Figure 8).

NOTE
If tight, loosen the nut with a stem nut
wrench (partNo. 57001-1100) 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
thetop of the steering head.

CAUTION
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 bearingsand races with solvent.

2. Inspect the steering head (on the frame) for
cracksor other damage. If damageisevident, havea
qualified welding shop makethe 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,
washersand adjust thenut for damage(Figur e 10).
5. Inspect the sealsfor damage.

6. Inspect the bearingsfor pitting, scratches, corro-
sion or discoloration (Figure 11).

7. Inspectthebearingracesintheframefor pitting,
galingor corrosion(Figurel?2). If araceiswornor
damaged, replace both races and bearings as de-
scribedin this section.

8. If the bearings are to be reused, pack the bear-
ingswith waterproof grease.

Outer Bearing Race Replacement

Only remove the bearing races from the frame
when ingtalling new races. When installing new
races, aways install new bearings. The bearing
races are recessed in the bores, and installation re-
quires the Kawasaki drivers (part No. 57001-1106
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and part No. 57001-1076) and driver press shaft
(part No. 57001-1075). Thetool is a threaded rod
with sized disc driversfitted to each end. A similar
tool can be fabricated with common hardware. If
thisis done, the parts used as the driversmust fit at
the outside edge of the races, and still be capabl e 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 positionit on the edge of thelower race (Figure
13). Carefully drive out the race. To prevent bind-
ing, make several passesaroundthe perimeter of the
race. Repeat the procedure to remove the upper
race.
2. Cleanthe race bores and inspect them for dam-
age.
3. Toinstal the upper race, do the following:
a. Placeanew, lubricated race squarely into the
bore opening, with itswide side facing out.
b. Assemble the tool, seating a driver a 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).
¢. Holdthelower nut with awrench and tighten
the upper nut to seat the race.
d. Remove the tool from the frame and check
that therace isfully seated.
€. Repeat the procedure to install the second
race. During installation, do not alow the
driver or shaft to contact the face of the first
race. Damagewill 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 (Figur e 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 severa passes
around the perimeter of the bearing.

WARNING
Wear safety glasses when using the
hammer and chisal.

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.

6. Drive the bearinginto place asfollows:

a. Support the steering stem directly below the
bearing.

b. Slide a bearing driver or long pipe over the
steering stem, seating the tool on the inner
bearing race (Figure 16).

¢. Drivethe bearing onto the steering stem until
itis 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 bearingracesare
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 bearinginto itsrace.
5. Install the bearing seal and adjust nut. Fin-
ger-tightenthe adjust nut.
6. Seat the bearingsasfollows:
a. Tightentheadjust 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 horizontal and vertical play.
Stop adjustingthenut when play iseliminated
in both directions. If properly adjusted, the
steering stem will pivot to the lock positions

Bearing driver

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-tightenthe nut until the
fork legsareinstalled.
8. Instal 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 thefork legs asdescribed in thischapter.
Do not tighten the lower bridge pinch boltsuntil the
steering stem nut has been torqued. The lower
bridge will move dlightly as the nut is tightened.
11. Removethe handlebar and tighten the stem nut
t0 39 Nem (29 ft.-1b.).
12. Tighten the lower bridge pinch bolts just
enoughto grip thefork legs.
13. Check bearing play again, asfollows:
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a. Turn thesteering stem from lock to lock. The
steering stem should turn smoothly and
fredly. If binding is felt, the steering stem is
too tight.

b. Grasp the fork legs near the axle. Lever the
fork legsin all directionsand fed for play. If
play isfelt or heard, the steering stem is too
loose. If necessary, perform substeps c-h to
eliminateor add play in the steering stem.

. Loosen the lower bridge pinch bolts.

. Loosen the steering stem nut.

. Loosen or tighten the adjust nut (Figure 19).
Retightenthestem nut to 39Nem (29 ft.-1b.).

. Tighten the lower bridge nuts.

. Recheck bearing play. Adjust as necessary.

14. Tightenthelower bridge pinch boltsto 25 Nem

(18 ft.-1b.).

15. Install the handlebar as described in this chap-

ter.

16. Install thefront fender.

17. Install the front wheel (Chapter Eleven).

18. Install thefairing, fuel tank and radiator covers

(Chapter Fifteen).

oDQ &M o Q0

Steering Play Check and Adjustment

Steering adjustment takes up any play in the
steering stem and bearings and allows the steering
stem to operatewith freerotation. Excessiveplay or
roughnessin 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 cablescan also affect steering opera-
tion.

1. Support the motorcycleso thefront whed 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. Thefront end should fully turn to the sidefrom
the center position, under its own weight. Check in
both directions. Note the following:

a. If the steering stem moves roughly or stops
beforereaching the frame stop, check that all
cables arerouted 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 checksbe-
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. Positionthefork soit pointsstraight ahead. Have
an assistant hold the bike, then grasp the fork legs
near the axle. Lever the fork legs in al directions
and fed for play.

a. If movement can befelt 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
steeringis adjusted properly and in good con-
dition.

5. Adjust the steering asfollows:

a Remove the handlebar as described in this
chapter.

b. Loosen the lower bridge pinch bolts (Figure
20).

¢. 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. Retightenthestemnutto 39 Nem (29 ft.-1b.).

f. Tightenthelower bridge nuts.

0. Recheck bearing play. Adjust as necessary.
6. Tightenthe lower bridge pinch boltsto 25 Nem
(18 ft.-1b.).
7. Install thehandlebar asdescribedin thischapter.

FORK REMOVAL AND INSTALLATION
Removal

Although removing the front fairing, fender, fuel
tank and radiator coversis not required, removing
some of these partswill make it easier to accessand
handle the fork.

1. Depresstheair valve (Figure 21) and bleed any
air pressurefrom both fork legs.

2. If thefork legswill be disassembled, the oil can
be drained at thistime, 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 legsand allow theoil todrain. Pumpthefork to
assistindraining. If possible, allow thelegstodrain
overnight.

3. Support the motorcycle so it is stable and the
front whedl is off the ground.

4. Removethefront wheel (Chapter Eleven).

5. Remove the brake caliper bolts (B, Figure 22)
(Chapter Fourteen).

NOTE
When the caliper isremoved, 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
guidesfrom thefork (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. Removethehandlebarand 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. Cleanthefork tubes, fork bridgesand clamping
surfaces.
13. Remove and clean the pinch bolts. Replace
damaged bolts.

Installation

1. Install the left fork leg (with brake cdiper
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 thefork
tube (Figure 28). Do not includethefork capin the
measurement.
3. Lightly tighten the upper and lower bridgebolts
(Figure 26 and Figure 27) to hold the fork leg in
place. Repeat Steps 1-3 to ingtall the right fork leg.
4. Tighten the bridge pinch bolts to 25 Nem (18
ft.-Ib.).
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 thefork legs wererebuilt:

a. Alignthefork bootsand clamp into place.

b. Tightenthefork capsto 29 Nem (21 ft.-1b.).
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FORK SERVICE
Fork Tools

The following tools are required to disassemble
and reassemblethefork legs:
1. Fork seal driver (38 mm). Kawasaki part No.
57001-1219, or equivalent.
2. Handle and adapter (Figure 29). Kawasaki part
No. 57001-183 and part. No. 57001-1057, or equiv-
aent. 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 onefork leg beforerebuilding
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. Cleanthefork tubesand fork cap area.

NOTE
In the following step, the removed
partswill be cily. Lay the partson ab-
sorbentpaper or cloththat can bedis-
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 springis up.

4. Draintheoil fromthefork tubes. Pumpthe fork
tubesto aid in draining the oil.

5. Loosenthefork damper asfollows:

NOTE
The Kawasaki adapter (A, Figure 33)
is tapered and square. The tapered
end seats into the damper, 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 handlingthefork leg. An al-
ternativeisto usethe 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 bewelded to a T-handle (approxi-
mately 460 mm /18 in.] long;),or; 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 isused (no nut), tap the
handleto seat the tool.

b. Lock the axle holder in a visefitted with soft
jaws, or invert thefork and lock the tool han-
dle into afloor joint or other stable device.
The handle must not be ableto turn.

CAUTION
Ifaviseisused, do not overtightenthe
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 (Figur e 36).

7. Remove the fork damper and rebound spring
(Figure 37).

8. Separatethefork tubesasfollows:

a. Removethestopring fromthetop of theouter
tube (Figure 38).

b. Beforedisassemblingthefork tubeand dlider,
dlide the tubes together and check for rough-
ness and binding. If the actionis not smooth,
inspect the tubes for damage when they are
disassembled.

c. Thereisaninterference-fitbetween 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
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Cap

Air valve
O-ring

Fork cap
Spring spacer

. Spring seat
. Fork spring
. Bushing

. Rebound spring*
. Fork damper*
. Innertube

. Slide bushing

=

13.
14.
15.
16.
17.
18.
19.

21.
22.
23.

Valve*

Stop ring*
Collar*

Dust seal

Oil seal
Backupring
Guide bushing

. Outer tube

Drain screw
Seal washer
Damper bolt

*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 partswill likely havefallen
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 partsfrom 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
are integral to the mube and damper
and are not available separately.

11. Clean and inspect the partsas described in this
section.

I nspection

Inspect each set of fork partsasfollows. Refer to
Figure 30.
1. Initially clean all partsin solvent, checking that
the solventis compatiblewith the pai nted tube, rub-
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her parts and the coating on the bushings. Immedi-

ately wash the parts a second time with soap and
water. Rinse the pans with clean water, then dry
with compressed air.

CAUTION
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 thefork tubes (Figure43) for:
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a. Nicks, rust, chromeflaking 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 (Figure44).

¢. Wear and stress cracksat the axle holder.

d. Damageat the seal and bushing areas.

e. Damaged threads.

3. Inspectthefork cap and threaded fasteners(Fig-
ure4bs) 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
(Figure46) for damage. Kawasaki doesnot specify
servicelimitsfor the spring.

5. Inspect the rebound spring and top of the fork
damper.

a. Inspect thesmall holesin 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 holesin the damper and valvefor
cleanliness(Figure48).

b. Check thevalvefor dents. Fit thevalveonthe
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 entirefork
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 dlide bushing (A, Figure 50) and
guide bushing (B) for scoring, scratchesand 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 bushingsif discolored, or if the
coating is excessively worn and the metal base is
visible below the coating. Replace both bushingsas
aset.

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

Assembleeachfork leg asfollows. Beforeassem-
bly, have anew oil seal, dust seal, O-rings and any
other replacement partson hand. Thework areaand
all parts must be clean beforestarting assembly. Re-
fer to Figure 30.

1. Lubricate the parts with fork oil asthey are as-
sembled. Usethe samefork oil that isused for refill-
ing thefork. Refer to Table2 for the recommended
fork ail, or equivalent.

2. Install the drain screw and O-ring into the outer
tube.

3. Install the slide bushing onto the end of theinner
tube (Figure 52). Spread the bushing only far
enough to slipit onto thetube. Avoid scratchingthe
coating on the bushing. Seat the bushing in the
groove.

4. Instal the rebound spring and fork damper into
the inner tube (Figure 37).

5. Extendthefork damper out the bottom of thein-
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-
ure54), 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
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valvemust not fall from the damper asthetubesare
seated together. Keep the tubeshorizontal and place
them on the workbench so the damper bolt hole is
accessible. Leavethetubesin this position until the
damper bolt is installed. Proper assembly can be
verified by looking into the damper bolt hole. The
valve should betight againstthe 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,
thefork 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 Nem (29 ft.-1b.).

9. Slidethe guidebushingand backupringontothe
inner tube (Figure 55).

10. Install the guide bushing and backup ring as
follows:

a. Holdtheforklegvertical, then align thebush-
ing so the gap (in the bushing) facesto the |l eft
or right of the outer tube, and not to the front
or back.

b. Fit a38 mm fork seal driver around theinner
tube and against the backup ring.

. 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
partsare completely seated.

11. Install the oil seal and dust seal asfollows:

a. Cover the end of the inner tube with plastic,
then coat it withfork oil. The plastic prevents
the edge of the tube from tearing the dust and
0il seals duringinstallation.

NOTE
Beforeinstalling the seal's, thoroughly
lubricatethesealswithfork oil. If pre-
ferred, lubricate the parts with one of
the anti-stictionlubricantsthat is spe-
cifically for forkparts.

b. Slidetheoil seal and dust seal down theinner
tube(Figure57). Thelip on both sealsshould
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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tube. Drivethesea suntil thestop ring groove
isvisibleabovethe seal.
12. Install and seat the stop ring in the groove.
13. Slidethefork tubestogether several times and
check for smooth operation. If thereis roughnessor
binding, disassemble the parts and determine the
cause.
14. Refer to Table 2 for the recommendedfork il
and capacity.

15. Accurately measure and pour the ail into the
fork leg (Figure58).

16. Pump the leg for several minutes to distribute
the 0il and purgeair pockets.

17. Measurethe oil level asfollows:

a. Compress the fork leg to the bottom of its
travel.

b. Measurethedistancefrom thetop edge of the
fork leg to the surface of the oil (Figure 59).
Refer to Table2 for the required distance.

c. If necessary, add or remove oil to bring the
levelstothe required distance. Both legsmust
haveidentical levels.

NOTE

Theoil level establishestheairpocket
that is above the oil. Snce the air
pocket contributes to fork damping,
dlight variation of the oil level is per-
missibleto meet theriding conditions.
Excess oil in the fork leg (small air
pocket), makes damping harder. This
condition can also lead to fork seal
leakage. Too little il in the fork leg
(large air pocket), makes damping
softer. This condition can cause the
fork to bottom and possibly damage
fork components.

18. Extend thefork 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 enoughto prevent thefork leg fromleaking.
The cap will be tighten to the torque specification
after the legisinstalled on the motorcycle.

20. Install thefork boot. Seat theboot 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 Kayaba/38 mm, air-adjustable
Fork air pressure (standard) 0 (atmospheric pressure)
Steering

Caster (rake angle) 28"

Tralil 112 mm @4 in)

Turning radius (minimum) 24 m (@45 in)
Fork travel 230mm (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 (120 US. oz.)

Fork rebuild (all parts dry) 416-424 cc (14.0-14.3 US. oz.)
Fork tube oil level (from top edge of inner tube) 188-192 mm (7.40-7.56 in.)

Table 3 FRONT SUSPENSION TORQUE SPECIFICATIONS

Nem 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-
tingsand torquevalues.

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 thelinkage system combineswiththe
spring and damper to provide good suspension per-
formance over the operating range of the swing
arm.

The function of thelinkageisto vary the speed of
shock absorber compression, depending on the po-
sition of theswing arm. Thischangein compression
speed varies the damping cuwe of the shock ab-
sorber. Small bumps cause the swing arm to com-
press dightly, and the shock absorber provides a
compliant ride. Thedamping curveisrelativelyflat
and soft under this condition. Asriding conditions
become more aggressive (large bumps) and swing
arm travel increases, the same damping curveis 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.

Thisincrease in speed is achieved by the linkage
system. During the transition from low to high
swing arm movement, thelinkagesystempivots, in-
creasingitsleverageonthe shock absorber. Thisin- |
creases shock absorber speed, which causes a I
progressively firmer damping action.

SHOCK ABSORBER

The single shock absorber (Figure 1) is a
spring-loaded, hydraulically damped unit with an
integral oil/nitrogen reservoir. The shock absorber
damper is not rebuildable. To adjust the shock ab-
sorber, refer to Rear Suspension Adjustment in this
chapter.

Removal and I nstallation

Read all procedures before removing the shock
absorber. If the motorcycle has been modified,
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Bolt

. Spring
Spring

®NOUTA WN R

SHOCK ABSORBER

. Bushing
Damper unit

. Adjuster cover
Stop ring

. Preload adjuster

seat

some disassembly procedures may not be neces-
sary.

1. Removetherear wheel (Chapter Eleven).

2. Remove the brake hose guide from the swing
arm (Figure 2).

3. Removetheleverarmsfromtheswingarm (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
mountingbolt (Figure4). Do not removethebolt at
thistime.

5. Removethe |eft side cover (Chapter Fifteen).

6. Remove the breather hose (Figure 5) near the
top of the shock absorber. For California models,
first removethe liquid/vapor separator.
7. Removethe upper mounting bolt (Figure 6).
8. Remove the lower mounting bolt, then remove
the shock absorber fromthebike. I nspect theunit as
described in this chapter.
9. Refer to Table 2 for recommended shock ab-
sorber settings.
10. Reversethis procedureto 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 specificationsin Ta-
ble 3.

I nspection

Individual parts are available for repairing the

shock absorber. If damper leakage is evident, re-
placethe completeshock absorber, asthedamperis
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 boltfor wear or damage. The bolt must be
afirm fit in the bore. The bushing must betight 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, Figure8) 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. Removethe 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 adj uster cover, the arrow
on the cover should point upward.

7. Inspect thelower clevis (Figure12) and mount-
ing boltfor wear or damage. Thebolt must beafirm
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
joinedto theswing arm by the lever arms. Thelink-
ageshould be disassembledand lubricated at thein-
tervalsindicated in Chapter Three. If the linkageis
often subjected to harsh riding conditions, service
the linkage more frequently.

NOTE
In the following procedures, when-
ever grease is referenced, a
molydisulfide or waterproof grease
should be used. Kawasaki recom-
mends molydisulfide grease for all
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@ SHOCK ABSORBER LINKAGE

Cap
Nut

. Leverarm
Seal
Bearing

. Pivot spacer
. Pivot bolt
Lever

PNOU A RNE

cellent antiwear characteristicswhen
subjected to extreme pressure. Water -
proof grease, which is very durable,
hasahightackand isvery resistantto
washout when subjected to wet condi-
tions. Which greaseto useis a prefer-
ence of therider and the conditionsin
which the bike is operated. If the link-
age is regularly maintained, either
grease will performwell.

I linkage bearings. This grease has ex-

Lever and Lever Arms
Removal and I nstallation

Thelever and lever arms can be removedfor ser-
vicewithout 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 al bolts being removed.
During assembly, install bolts in their original di-
rection.

When disassembling the components, do not re-
move or alow the pivot spacers to slide out of the
bearings. The original bearings haverollers that are
locked into the bearing housing. However, if after-
market replacement bearings have been installed,
theneedle bearingsmay beheldin placeonly by the
grease on the bearings. Keep any removed rollers
with their respective bearing housing.

Refer to Figure 13.

1. Supportthemotorcyclesoitisstableand secure.
The rear wheel must be dlightly off the ground, so
the suspensionisfully extended.

2. Removethe 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
armsto the lever can be removed at the workbench.
However, the bolt is highly torqued and must be
held stablein order to remove the nut.

3. Remove the nut and pivot bolt from the shock
absorber and lever (B, Figure15).

4. Remove the cap from both sides of the frame,
then removethe nut and pivot bolt (Figur e 16) from
theframe.

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. Reversethese stepsto 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. Afterthelever hasbeentappedintotheframe,
install the shock absorber mounting bolt (A,
Figure18). This holds the assembly in place
whileinstalling the pivot bolt (B, Figure 18)
through the frame.

d. Thelever arm pivot bolt heads must seat into
the counterbores of the left lever arm.

€. 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 Nem (72
ft.-b.).

Lever Arms
I nspectionand 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 thefit of the
boltsinthelever arms(Figure19). Theboltsshould
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 thelever armsfor bendsor twisting. The
armsshould lay flat (Figure 20).

3. Inspectthelever arm boresfor damage and el on-
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 thecontact point wherethelever arm and
pivot spacer mate(B, Figure21). If theareaisworn
or ground away, the pivot bolts have been inade-
quately torqued.

5. Install thelever armsasdescribedin thissection.

Lever
I nspectionand Repair

1. At each bearing, remove the pivot spacer and
seals (Figure22). 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. If the rollerscan bere-
moved, put the rollers in a marked
container sothey can bereinstalledin
their original housing.

2. Clean the lever assembly in clean solvent, then
carefully dry al parts.
3. Inspect the following:
a Inspect the lever for cracks, particularly
around the bearing bores.
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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 thesealsfor cracks, wear or other dam-
age.

d. Check the pivot spacersfor scoring, wear or
other damage.

€. Check the needle bearings (Figure 23) for
wear, flat spots, rust or discoloration. If the
rollersare blue, overheating has occurred.

f. Lightly lubricatethe bearingsand 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
roughnessexists, replacethebearing(s) asde-
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. Replacetheneedlebearing(s) in the lever asfol-
lows:

a. Apply penetrating oil to the bearing(s) and
bore.

b. It is recommended to remove the bearing(s)
withapress. If thebearing(s) and bore are not
corroded, a drawbolt can be used, as demon-
stratedin Swing ArmBearing Replacement in
this chapter. Whichever method is used, the
lever is supported against the open side of a
large socket (A, Figure 25), and adriver (or
appropriate-sizesocket) (B) is used to drive
the bearing(s) into the lower socket.

NOTE
Thedriver 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.

¢. Clean and inspect the mounting bore.

. Lubricatethe new bearing(s) with grease.

e. Fitthebearingsguarely over thebore (A, Fig-
ure 26), with the manufacturer's marks fac-
ing out. Fit or assembleadriver tool squarely
against the end of the bearing (B, Figur e 26).
Thelower socket only actsto support the le-
ver around the bore.

o
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f. Begin driving the bearing. After the bearing
has entered the bore, frequently check the
bearingdepth (Figure27). All bearingsinthe
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.

0. Repeat for any remainingbearings.

5. Pack the bearings, bearing bores and seals with
grease. Also apply grease to the pivot spacers and
bolts.

6. Pressthesealsintoposition by hand (Figure 28).
If the seal sdo not seet, inspect the bearing depth. If
necessary, adjust the depth of the bearing(s).

7. Install thepivot spacersintothelever. Check that
al seds remain seated as the pivot spacers pass
through the seals.

8. Install the lever as described in this section.

SWING ARM
Bearing Inspection

Theswing arm bearings can beinspectedwiththe
swing arm mountedon the bike. Periodically check
the bearings for play, roughnessor damage.

1. Removetherear wheel (Chapter Eleven).

2. Loosen the swing arm pivot nut (Figure 29),
thentightenit to 98 Nem (72 ft.-1b.).

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 asfollows:

a. Havean assistant steady the motorcycle.

b. Grasptheends of the swingarm and leverage
it fromsidetoside. Thereshould beno detect-
ableplay in the bearings.

c¢. Pivot the swing arm up and down, through its
full travel. The bearingsmust pivot smaothly.

d. If thereis play or roughness in the bearings,
removetheswing arm and inspect the bearing
and pivot assembly for wear.

6. Reingall the lever arms and tighten the pivot
bolt to 98 Nem (72 ft.-1b.).

Removal and Installation

1f the components of the shock absorber linkage
will beremovedand inspected, removeor loosenal
pivot bolts before removing the swing arm. The

==
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1
2.
3
4.
5.
6.
7

SWING ARM

. Pivot bolt
Seal

. Bearing
Pivot spacer
Washer

Nut

. Swing arm

bolts are easer to loosen while the linkage is
mounted on the bike. Make note of the direction of
al pivot boltsthat are removed. Refer to Figure 31
as needed.

1. Removetherear wheel (Chapter Eleven).

2. Remove the brake hose guide from the swing
arm (Figure 32).

3. Remove the pivot bolt (Figure 30) from the
swingar mand lever arms.

4. Removethe 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
driftto drive out the bolt, avoid damaging the bear-
ing assemblies.

8. Routethe chainfrom behind the guards (Figure
36), then pull the swing arm out of the frame.

9. Inspect and servicethe swing arm as described
inthischapter. If necessary, refer to Shock Absorber
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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. Tightenthe pivot bolt to 98 Nem (72 ft.-Ib.).
e. If the completeshock absorber linkage needs
to beinstalled, raisethe swing arm and wireit
into position. This creates additional work
space for installing the linkage. Optionally,
install the linkage before installingthe swing
arm. Refer to Shock Absorber Linkagein this
chapter for installation of the linkage.

SWING ARM SERVICE

NOTE

In the following procedures, when-
ever grease is referenced, a
molydisulfide 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.
Water proof grease, which is very du-
rable, has a high tack and is very re-
sistant to washout when subjected to
wet conditions. Which greasetouseis
a preferenceof the rider and the con-
ditionsin which the bike is operated.
If the swing arm is regularly main-
tained, either grease will perform
well.

Al
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I nspection 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, tapethe ends of thebearing
bores.

Refer to Figure 31.

1. Clean the swing arm, particularly around all
bearings.

2. Inspect the hose guide (Figur e 37). Replace the
guideif itis corroded or damaged.

3. Inspect the chain guard and chain guide (Figure
38).

a. Check that all fastenersaretight.

b. Check that the chain guardis locked into the
upper and lower brackets (Figure 39) at the
front of the swing arm.

c. Check the chain guidefor excessive wear.

4. Inspect the chain slider and mountingbolts(Fig-
ure40). Replacethedider if itiswornto morethan
half itsthickness(Figur e 41). Damage to the swing
arm can occur if the slider wearsthrough. Although
not part of the swing arm, a small slider is located
below the swing arm bolt, asthe chainreturnsto the
rear wheel. Check the condition of thisdlider.

NOTE
Before servicing the bearings in the
following steps, handling the swing
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armwill be easier if the chain guard
and chain guide are removed.
5. When working with each bearing(s), do the fol-
lowing:
ﬂ a. Remove the pivot spacer (Figure42).
& o b. Removetheseals(Figure43).Pry thesealsat
ﬂ their outer edge.
¢. Inspect the bearing rollersto determineif they
are removable. Origina equipment bearings
are not removable. Some aftermarket bear-
ings may be removable. If the rollers can be
removed, put therollersinamarked container
- so they can be reinstalled in their origina
@ housing.
= 6. Clean the bearings, spacers, seals and bores
-‘ . (Figure 44) in clean solvent, then carefully dry all

parts.
g 7. Inspect the following:

i e g a. Inspect the swing arm for cracks, particularly
" S 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 thefit of the pivot bolt in the bushings,
located at the back of the engine (Figure 45).
o} . h If worn, useadrift to driveout both bushings.
[/ A d. Check thesealsfor cracks, wear or other dam-
4 - ll,'o age.
i -"" O e. Check the pivot spacers for scoring, wear or
s A other damage.
. ' 0O f. Check theneedle bearingsfor wear, flat spots,
, rust or discoloration. If the rollers are blue,
!0 overheating has occurred.

g. Lightly lubricate the bearingsand pivot spac-

. mw 2 crs, then insert each spacer into itsrespective
m m bearing(s) (Figure 46).The parts should tumn

‘ frecly and smoothly with no play. If play or
roughness exists, replace the bcaring sct as

) described in § Arm B lace-

R 1 LR rent i this sacti o Wi rg‘f)f g BRanmg

S sets in the swing arm pivots, aways replace

. - 1 the bushing (Figure 47) that fits into each
- side of the enginc casc.

8. Pack grease into the bearingsand bores (Figure
X 48). Also apply grease to the seals, pivot spacers
#,  swing arm bushings (at back of engine) and bolts.

o .
—
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9. Pressthesealsinto 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. Gripthe seals(Figure
49) whiletwisting the pivot spacersinto 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 thelever arm bore, alwaysreplaceboth bear-
ings. For the swing arm pivot bores, alwaysreplace
the bearing in each bore. Mixing new and worn
bearingson the same pivot bolt will shortenthelife
of the new part.

It is recommended to removethe bearingswith a
press. If the bearings and bores are not corroded,
hand toolsand adrawbolt can be used. Thefollow-
ing proceduresdescribe removing and installing of
the bearings using both methods. Do not perform
thefollowing proceduresuntil all seals, spacersand
guards have been removed from the swing arm.
Read both proceduresto determinewhichmethodis
most practical. If in doubt, take the swing armto a
deal ership or machineshop to have the bearingsre-
placed.

WARNING
If heat will be used to ease the re-
moval of the bearings, take care to
prevent burning finished 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 sightly expand the
boresin order to remove the bearings

% = 2O
o%
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with minimal resistance. Thisis 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

1. Apply penetratingoil to the bearing(s) and bore.
2. If necessary, heat the immediateareaaround the
bearing(s) to be removed.

3. Supportthe swingarmin apress. Placethebear-
ing bore over alarge socket or similar tool (A, Fig-
ure51) so the bearing can be driven out of the bore.
The lower socket must fit on the perimeter of the
bore, but aso be large enough to accept the re-
moved bearing.

4. Passadriver through the upper swing arm bore
and to the lower bore (B, Figure 51).

5. Place asocket or driver (C, Figure51) squarely
against the bearing. The driver must be capable of
passing through the bore, and be longer than the
bore depth.

6. Pressthe 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 bearingswith grease.

9. Support the swing arm bore on aflat stable sur-
face. The lower socket is not required.

10. Fitthenew bearing squarely over the borewith
the manufacturer's marksfacing out.

11. Place a socket or driver squarely against the
bearing and drivethe bearingintotheswingarm. As
the bearing driver beginsto enter the bore (Figure
52), frequently check the bearing depth (Figure
53). All bearingsin the swing arm should bedriven
to 5mm bel ow the outer edge of the bore. The depth
isrequired so the seals can be seated in the bore.
12. Drivethe remaining bearings.

13. Refertolnspectionand Repair inthissectionto
completethe assembly.

Hand tool method

In thefollowing procedure, abearingremoval/in-
stallation tool (drawbolt) (Figure 54) is made from

JESEN E)
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a bolt, nut, washers and sockets. The driver is a
socket that is capable of passing through the bore,
and islonger than the bore depth. Thelarger socket
fits on the perimeter of the bore, but is aso large
enough to accept the removed bearing(s). A similar
tool is made by Motion Pro (part No. 08-213) (Fig-
ure55). -

1. Apply penetratingoil to thebearing(s) and bore.
2. If necessary, heat theimmediatearea around the
bearing(s) to be removed.

3. Assemblethetool asshownin 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. Cleanand inspect the bearing bore.

7. Lubricatethe new bearingswith grease.

8. Alignthebearingsquarely on the outsideface of
the bore. The manufacturer's marks on the bearing
must face out. For boresthat contain two bearings,
install each bearingfromitsnearest end of the 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
easer.

10. Drive the bearing into the swing arm. As the
bearing driver begins to enter the bore, frequently
check the bearingdepth (Figure53). All bearingsin
the swing arm should be driven to 5 mm below the
outer edge of the bore. The depthis required so the
seals can be seated in the bore.

11. Drivetheremaining bearings.

12. Refertolnspection and Repair inthissectionto
completeassembly.

SHOCK ABSORBER
ADJUSTMENT

Shock Spring Preload Adjustment

Shock spring preload affects handling and ride
quality, and should be adjusted to accommodatethe
load on the motorcycle. Spring preload can be ad-
justed with the shock absorber mounted on the
motorcycle.

1. Referto Table 2 for the recommended settings.
Higher settingsincrease prel oad.

2. Toaccesstheprel oad adjuster, near thetop of the
shock absorber, do the following:

a. Removetheleft sidecover (Chapter Fifteen).

b. For Californiamodels, removethe liquid/va-
por separator.

3. Turn the adjuster (Figure 57) to the desired nu-
merical setting.

4. Install the removed parts.
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Rebound Damping Adjustment

Rebound damping controlsthe rate of extension
of the shock absorber after it has been compressed.
Thissettinghasno affect on thecompression rate of
the shock. If rebound damping is set too high, the

rear suspension will not extend quickly enough to
prevent bottoming on subsegquent bumps. Rebound
damping that is set too low can cause therear wheel
to ki ck up and the handling to be unstable.

1. Refer to Table 2 for the recommended settings.
Higher settingsincrease damping force.

2. Atthebottomright side of theshock, removethe
snap-on cover from the adjuster (Figur e 58).

3. Cleanany dirt from the adjuster cavity.

4. Turn therebound damper adjuster to thedesired
numerical setting. Only turn the adjuster to the
right, asindicated by thearrow on theadjuster. Each
setting should have a perceptibleclick.

5. Install the cover so thearrow on the cover points
upward.

Table 1 REAR SUSPENSION SPECIFICATIONS

Suspension
Suspensiontravel
Shock absorber

Pivot spacer outside diameter
(swing arm and linkage
assembly)

Small spacers
Service limit

Large spacer
Service limit

Uni-Trak, link-type

230mm(91 in.)

Nitrogen-charged, adjustable for preload and
rebound damping

19. 979-20. Omm( 0. 7866-0. 7874)
19 % mm(0. 7844 in.)
27.979-28. Omm(1 1015 1. 1024)
27.95 mm (1.1004 in.)

Table 2 SHOCK ABSORBER SETTINGS

Rider, passenger

Rider only Rider and passenger and load
Spring preload *1or2 2o0r3 3, dor 5
Rebound damper *lorlt Horill Il or 111

*Settings 1 and | are the softest settings and are for riders up to 68 kg(150 Ib.).

Table 3 REAR SUSPENSION TORQUE SPECIFICATIONS

Nem 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 proceduresfor the
front and rear brake systems. This includes brake
pads, master cylinders, calipersand discs.

Refer to Chapter Three for brake fluid level in-
spection, brake pad/disc 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
appliedtothe brakepedal or lever,thebrakefluidis
compressedin the brake line and pushes one brake
pad towardthe brakedisc. Sincethe caliper and sec-
ond brake pad are not locked in a stationary posi-
tion, the assembly slides toward the disc when the
first pad contactsthe disc. This motion allows both
padsto contactthe disc, aswell asto center the cali-
per around the disc. When pressureisrelieved, the
first pad and the caliper assembly dlightly retract
fromthe disc, allowingthe 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 and retract, but that the
caliperisfreeto 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 brakefluid off painted surfaces, plasticand
decals. Thefluidwill damagethesesurfaces.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 causeinternal corro-
sion of the brake system. Fresh fluid is clear to
dlightly yellow. If the fluidis obviously colored, itis
contaminated.

4. Do not reuse brake fluid, or use new fluid that
has beenin apartially-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. Bleedthebrakesystem wheneverabanjo bolt or
other connector in the brakeline has been | ocosened.
Air will be in the system and brake action will be

spongy.
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@ FRONT BRAKE CALIPER

©CO~NOUAWNER

. Bleeder valve

Cap
Caliper
Boot

. Caliper holder

. Inner brake pad
. Outer brake pad
. Lock pin

. Pad pin

-
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. Piston
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. Pad spring
. Piston boot
. Piston seal

FRONT BRAKE PADS

Brakepad life dependson the riding habits of the
rider and thematerial of the brakepads. Replacethe
padswhenthey are wornto within 1 mm (0.040in.)
of the backing plate, or have been contaminated
with oil or other chemicals.

Removal and Installation

The brake padscan only bereplaced by removing
the caliper from the fork leg. The brake hose does

not haveto beremoved from the cdiper. Thecaliper
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 itto hang by the brakehose.

If the caliper will berebuilt, or if other damageis
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. Removethe 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 removethe pin (Figure 4).

4. Pivot and removethe outer pad.

5. Press up on the the inner pad to release and re-
moveit fromthe caiper (Figure 5).

6. Removethe pad spring (Figure 6).

CAUTION

In the following step, monitor the
level of fluid in the master cylinder
reservoir: Brakefluid will back flow to
the reservoir when the caliper piston
ispressed 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 spillswith water:

7. Grasp the caliper and press the caliper piston
downintothebore, creatingroom for thenew pads.

NOTE
Do not operate the brake lever with
the pads removed. The caliper piston
can come out of the bore.

8. Clean theinterior 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.

¢. Damaged or missing boots.

d. Excessivedragof thecaliper holder whenitis
movedin and out of thecaliper. If thereiscor-
rosion or water around the slide pin boots,
clean and lubricate the parts with silicone
brake grease.
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9. Inspectthepad pin, lock pinand pad spring (Fig-
ure 7). The pin and spring must be in good condi-
tion to alow the inner pad to slightly move when
installed. Check that all small tabson the springare
not corroded or missing.

10. Inspect the padsfor contamination, scoring and
wear.

a. Replace the pads when they are worn to
within 1 mm (0.040in.) 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 dliding correctly on the slide
pins. The caliper must be free to float on the
pins. Buildup or corrosion on the pins can
hold the caliper in oneposition, causing brake
drag and excessive pad wear.

11. Install the pad spring with the narrow armsfac-
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 pininto the pad pin (Figure9).
15. Position the caliper over the brake disc and
guide the disc between the pads.

16. Install and torquethe caliper mounting boltsto
25 Nem (18 ft.-1b.).

17. Operatethebrakelever several timesto seat the
pads.

18. Checkthebrakefluidreservoirandreplenishor
removefluid, as necessary.

19. With the front wheel raised, check that the
wheel spinsfreely and the brake operates properly.

FRONT BRAKE CALIPER

Removal and I nstallation

Use the following procedure to remove the cali-
per from the motorcycle. Refer to Figure 1.

LA, 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)
whilethe caliper isstableonthefork. Leavethe bolt
finger-tight. It will be removed in alater step.
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1B. Remove the caliper mounting bolts (B, Figure
10), then remove the caliper from the fork. Avoid
kinking the brake hose.

2A. If the caliper is |eft attached to the brake hose,
but not disassembled and serviced:
a. Attach awireto 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 isinadvertently applied.

2B. If the caliper will be disassembled, do the fol-
lowing:

a. Remove thebanjo bolt and seal washersfrom
the brake hose. Have ashop clothready to ab-
sorb excess brake fluid that drips from the
hose.

b. Wrap thehoseend to prevent brakefluid from
damaging other surfaces.

¢. Drain excessbrakefluid from the cdiper.
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
(Figurell).
¢. Install and tighten the caliper mounting bolts
and banjo bolt to 25 Nem (18 ft.-Ib.).

NOTE
If'the caliper wasrebuilt, or the brake
hose disconnected from the caliper,
Jill and bleed the brake system as de-
scribed in this chapter:

5. Operatethe brakelever several timesto seat the
pads.

6. Check the brakefluid reservoir and replenish or
removefluid, as necessary.

7. Withthefront wheel raised, check that thewheel
spinsfreely and the brake operates properly.

Repair

Use the following procedure to disassemble, in-
spect and assemble the brake caliper, using new
seals. Refer to Figurel.

1. Removethe caliper as describedin 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 removethe outer pad, then removethe
inner pad and pad spring (Figurel13).

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
nozzleistightly heldinthe brakehosefittingand air
pressure gjectsthe piston. Do not pry the piston out
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of the caliper. Read the following procedure en-
tirely before removal.

Placethe caliper on a padded work surface.
Close the bleeder valve on the caliper so air
cannot escape.

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 removethepiston. Keep
fingers away from the piston dis-
chargearea. Jnju y can occur if an at-
tempt is made to stop the piston with
the fingers.

. Lay the caliper so the piston discharges

downward.

Insertan air nozzleinto the brakehosefitting.
If the nozzledoes not have arubber tip, wrap
the nozzlewithtape. Thisallowsthenozzleto
sedl tightly and prevent thread damage.
Place a shop cloth over the entire caliper to
catch any spray that may discharge from the
caliper.

Apply pressureandlistenfor the pistonto pop
fromthe caliper (Figure 15).

6. Removethe piston boot and seal from the cylin-
der bore (Figure 16).
7. Removethe bleeder valveand cap from the cali-

8. Inspect the caliper assembly.

Clean all partsthat will be reused with fresh
brake fluid or isopropyl (rubbing) alcohol.
Useawood or plastic-tippedtool to clean the
caliper seal and boot grooves. Use clean
brake fluid to clean the piston, bore and seal
grooves.

Inspect the cylinder bore and piston (Figure
17) for wear, pitting or corrosion. Service
limitsare not specified by Kawasaki.

I nspect the caliper holder and slide pins (Fig-
ure 18) for wear, pitting or corrosion.

. Inspect the bootsfor deterioration.

I nspect the pad pin, lock pin and pad spring
(Figure 19). The pin and spring must be in
good condition to alow the inner pad to
slightly move when installed. Replace the
partsif worn, corroded or damaged.
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f. Inspectal threaded parts (Figur e 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 (0.040in.) of the back-
ing plate, or are contaminated with oil or
other chemicals. If the pads are worn un-
evenly, thecaliper is probably not sliding cor-
rectly on the slide pins. The caliper must be
freetojloat on the pins. Buildup or corrosion
on the pins can hold the caliper in one posi-
tion, causing brake drag and excessive pad
wesr.

NOTE
Use new brake/uid (rated DOT 4) to
lubricate the parts in the following
steps.

9. Install the new piston seal (A, Figure 21) and
boot (B) asfollows:

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.

. Seat the sedl, then the boot (Figure22) inthe
caliper grooves. The piston seal goes in the
back groove.

d. Install the piston with theinsulator facing out
(Figure23). Twist the piston past the seal and
boot, then pressthe pistonto 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 alight coat of grease on the exte-
rior of thelargeboot to help passit throughthe cali-
per.

11. Lubricate the dlide pins on the caliper holder,
then insert them into the boots. Press the holder
against the bootsand carefully lift the bootsonto the
holder seats (Figur e 24).

12. Ingtall the pad spring with the narrow armsfac- _
ingout (Figure25). Seat thespringintothecaliper.

13. Install the inner pad, seating it into the pad
spring and caliper (Figur e 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. Insertthelock pinintothe pad pin (Figure28),
then lock it into position.

17. Install the bleeder valve and cap.
18. Install the caliper as described in this section.
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FRONT MASTER CYLINDER

. Pivot bolt
Lever

Nut

Spring
Primary seal
Secondary seal
Piston

. Snap ring

. Boot

10. Bolt

11. Holder

12. Screw

13. Brake switch
14. Reservoir/cylinder
15. Diaphragm

16. Cap

CONDUAWNE
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FRONT MASTER CYLINDER

Removal and I nstallation

Use the following procedureto removethe front
master cylinder/brake fluid reservoir from the mo-
torcycle. Refer to Repair in this sectionto make in-
ternal repairstothemaster cylinder. Refer to Figure
29.

I. Cover and protect the fuel tank and area sur-
rounding the master cylinder.

CAUTION
Do not allow brake fluid to splash
fromthereservoir or hose. Brakefluid
can damage painted and plastic sur-
faces. Immediately clean up any
spills, flooding the area with water:

2. Drainthebrakesystem asdescribedin thischap-
ter.

3. Removethe brakehose banjo bolt from the mas-
ter cylinder asfollows:

a. Pull back the rubber boot.

b. Removethe banjo bolt and seal washersfrom
the brakehose (Figure30). Have ashop cloth
ready to absorb excess brake fluid that drips
from the hose.

¢. Wrapthehoseend to prevent brakefluid from
damaging other surfaces.

4. Removethe brake switchwires (A, Figure31).

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. Reversethisprocedureto 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 Nem (80
in.-1b.).

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.
Tightenthe bolt to 25 Nem (18 ft.-1b.).

8. Fill the brakefluid 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, sealsand spring areonly available
as acompleteassembly. Refer to Figure 29.
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1. Remove the master cylinder as described in this
section.

2. Removethenut and bolt securingthe hand guard
(Figure 33). Carefully flex the guard to remove it
from the master cylinder.

3. Removethe brake switch (Figur e 34).

4. Remove the pivot bolt and lever (Figur e 35).

5. Remove the cap and diaphragm from the reser-
voir. Drain and wipeexcessfluidfromthereservoir.
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
(Figure37) asfollows:

a. Lock the cylinder in avise with soft jaws. A
shop cloth placed betweenthe jaws will help
absorb any drips. Do not overtightenthe vise
or cylinder damage could occur.

b. Press down on the piston to relieve pressure
on the snap ring (Figur e38), then removethe
snap ring.
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c. Slowly relieve the pressure on the piston.

8. Removethe piston assembly fromthe 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 orificesin
the reservoir (Figure 41). Clean with com-
pressed air.

d. Inspect the brakelever bore and pivot bolt for
wear (Figure42).

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 theholesin the case (Figure45). Operate
the switch while flushing the contacts. If the
switch condition isnot known, attach an ohm-
meter to the terminals on the switch. The me-
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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 showsthe piston seals, before and
after assembly.

a. Soaktheprimary seal (A, Figure 46) and sec-
ondary seal (B) in fresh brake fluid (rated
DOT 4) for 15 minutes. This softens and lu-
bricatesthe seals.

b. Apply brake fluid to the piston so the seals
can dideover the ends.

c. |dentify 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 thewide (open) sideof 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) asfollows:

a. Lock thecylinderin avisewith soft jaws. Do
not overtighten the vise or cylinder damage
could occur.

b. Lubricatethe cylinder bore and piston assem-
bly with brakefluid.

¢. Rest the piston assembly in the cylinder.

d. Placethe snap ring over the end of the piston,
restingit on the edgeof the bore. Theflat side
of the snap ring must face out.

e. Placeascrewdriver over theend of the piston
and compressthe snap ring withsnap ring pli-
ers.

NOTE

In the following step, after the piston
seals have entered the cylinder, the
piston should be held in place until
thesnapringisinstalled. Anytimethe
seals come out of the cylinder thereis
a chance of damaging the seal lips
during the reinsertion process. This
should be avoided.

f. Pressthe pistoninto the cylinder while guid-
ing the snap ringinto position. If thesnapring
doesnot easily seat, releasethe snap ring and
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use the tip of the pliers to press it into the
groove. Keepthescrewdriverin positionuntil
the snap ring seats.
12. Removethe cylinder from the vise.
13. Apply silicone brake grease to the end of the
pistonandinsidetheboot. Seat thebootinto thecyl-
inder.
14. Screw the brake switch to the master cylinder.
Seat the contact pointson the switch with the points
on the cylinder (Figure 48).
15. Install thelever and pivot bolt (Figure 35). Lu-
bricate the pivot point with waterproof grease.
16. Loosdly screw the diaphragmand cap onto the
reservoir.
17. Install the hand guard, carefully flexingit onto
the pivot bolt. Install the nut and bolt (Figure33) to
securethe guard.
18. Install the master cylinder as describedin this
section.

REAR BRAKE PADS

Brake pad life dependson theriding habits of the
rider and the material of the brake pads. Replacethe
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padswhen they arewornto within 1 mm (0.040in.)
of the backing plate, or have been contaminated
with oil or other chemicals.

Replacement

The brakepadscan only bereplaced by removing
the caliper fromtheswingarm. The brakehose does
not haveto beremovedfromthecaliper. Thecaliper
can be hand held during the following procedure,
however, a small work surface placed next to the
wheel makeshandling easier. Keep the caliper sup-
portedand do not alow it to hang by thebrakehose.

If the caliper will be rebuilt, or if other damageis
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 (Figure50). Avoid kinking the brake hose.

CAUTION

In the following step, monitor the
level of fluid in the master cylinder
reservoir: Brakefluid will back flow 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 spillswith water:

2. Graspthecaliper and presstheinner pad and cal-
iper holder (Figure 51) against the caliper. This
pressesthe pistoninto the bore, and compressesthe
hol der so the pads can beremoved. Keepthe caliper
holder compressed until the outer pad is removed.
3. Tiltthe outer pad toward the caliper, then disen-
gage the pad from the slide pins and pad spring
(Figure52).

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. Excessivedragof thecaliper holderwhenitis
movedin and out of thecdiper. If thereis 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 (0.040in.) 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 dliding correctly on the side
pins. The caliper must be free to float on the
pins. Buildup or corrosion on the pins can



298

CHAPTER FOURTEEN

Cap

Caliper
Boot

. Caliper

PN U A WNPE

. Piston

REAR BRAKE CALIPER

. Bleeder valve

Slide pin

. Pad spring

. Inner brake pad
. Outer brake pad
. Piston boot

. Piston seal

holder

hold thecaliperin oneposition, causingbrake
drag and excessive pad wear.
7. Compressand holdthecaliper holder againstthe
caliper (Figure 53) so the pads can beinstalled.
8. Install the inner pad, seating it into the pad
spring and the notchesin thecaliper holder (Figure
54). Pressthe 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
guidethe disc betweenthe pads.

11. Install andtightenthe caliper mountingboltsto
25Nem (18 ft.-1b.).

12. Install the hose guide.

13. Operate the brake peda severa timesto seat
the pads.

14. Checkthebrakefluidreservoirand replenishor
removefluid, as necessary.

15. Withtherear wheel raised, check that thewheel
spinsfreely and the brake operates properly.
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REAR BRAKE CALIPER
Removal and I nstallation

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)
whilethe caliper is stable on the swing arm. Leave
the bolt finger-tight. It will be removed in a later

step.
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1B. Removethe caliper mounting bolts (B, Figure
56), then remove the caliper from the swing arm.
Avoid kinking the brake hose.

2A. If the caliper will be left attached to the brake
hose, but not disassembled and serviced:

a. Attachawireto 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 pre caliper piston
from extending out or we vauper, ndiadver-
tently operating the brake pedal.

2B. If the caliper will be disassembled, do the fol-
lowing:

4. Rimove thebanjobolt and seal washersfrom
the brakehose. Haveashop cloth ready to ab-
scrb excess brake fluid that drips from the
hose.

b. Wrapthehoseend to prevent brakefluid from
damaging other surfaces.

c. Drainexcessbrakefluid from the caliper.

3. Repair the caliper as describedin this section.
4. Reverse this procedure to ingtall the caliper.
Note the following:

a. Position the caliper over the brake disc and
guide the disc between the pads.

b. Install new seal washerson the banjobolt (A,
Figure57).

c. Position the brake hosefitting so it is behind
the support (B,Figure 57).

d. Install and tighten the caliper mounting bolts
and banjo bolt to 25 Nem (18 ft.-1b.).

NOTE
If the caliper wasrebuilt, or the brake
hose disconnected from the caliper;
Jill and bleed the brake system as de-
scribed in this chapter:

5. Operatethe brake pedal several timesto seat the
pads.

6. Check the brake fluid reservoir and replenish or
removefluid, as necessary.

7. With the rear wheel raised, check that the wheel
spinsfreely and the brake operates properly.

Repair

Use the following procedure to disassemble, in-
spect and assemble the brake caliper, using new
sedls. Refer to Figure 49.

1. Removethe caliper as describedin this section.
2. Graspthecaliper and presstheinner pad and cal-
iper holder (Figure 58) against the caliper. This
pressesthe piston into the bore, and compressesthe
hol der so the pads can beremoved. Keepthe caliper
holder compressed until the outer pad is removed.
3. Tiltthe outer pad toward the caliper, then disen-
gage the pad from the dlide pins and pad spring
(Figures9).

4. Press down on the inner pad and disengage it
fromthe caliper holder and pad spring (Figur e60).
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5. Removethe 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
nozzleistightly heldin thebrakehosefittingand air
pressure g ectsthe piston. Do not pry the piston out
of the caliper. Read the following procedure en-
tirely beforeremoval.
a. Placethe 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 cushionthe pistonwhen
it comes out of the caliper.

WARNING
Wear eye protection when using com-
pressed air to removethe piston. Keep
fingers away from the piston dis-
chargearea. Injury can occur if an at-
tempt is made to stop the piston with
the fingers.

d. Lay the cdiper so the piston discharges
downward.

e. Insertanair nozzleintothe brakehosefitting.
If the nozzle does not have arubber tip, wrap
thenozzlewithtape. Thisallowsthenozzleto
seal tightly and prevent thread damage.

f. Place a shop cloth over the entire caliper to
catch any spray that may dischargefrom the
caliper.

0. Apply pressureand listenfor thepistonto pop
fromthe caliper (Figure 62).

7. Removethe piston boot and seal from the cylin-
der bore (Figure 63).

8. Removethe bleeder valveand cap fromthecali-
per.

9. Inspect the caliper assembly.

a. Clean al parts that will be reused with fresh
brake fluid or isopropyl (rubbing) alcohol.
Use awood or plastic-tippedtool 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 dlide pins (Figure 65) for wear, pitting or
corrosion. | nspect the bootsfor 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. Thespring must be slightly
arched and flexible.

. Inspect all threaded parts (Figure67). Check

the threads and seats for corrosion and dam-
age.

Inspect the pads for contamination, scoring
and wear. Replace the pads when they are
worn to within 1 mm (0.040in.) of the back-
ing plate, or are contaminated with oil or
other chemicals. If the pads are worn un-
evenly, thecaliper is probably not sliding cor-
rectly on the slide pins. The caliper must be
freeto float on the pins. Buildup or corrosion
on the pins can hold the caliper in one posi-
tion, causing brake drag and excessive pad
wesr.

NOTE
Use new brake fluid (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

b.

minutes.
Coat the caliper bore and piston with brake
fluid.

. Seat the seal (Figure 68) in the caliper

groove. The piston seal goes in the back
groove.

. 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.

. 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 alight coat of grease on the exte-
rior of thelarge boot, to help passit throughthecali-

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 thebootsand carefully lift the bootsonto 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 (Figure74).
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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 I nstallation

Use the following procedure to remove the rear
master cylinder and brake fluid reservoir from the
motorcycle. Refer to Repair in this sectionto make
internal repairsto the master cylinder. Refer to Fig-
ure75.

1. Drainthe brake systemasdescribedin thischap-
ter.
2. Removethecotter pinandclevispin (Figure76)
that secure the master cylinder clevis to the brake
pedal.
3. Removethereservoir cover (Figure 77).
4. Remove the back plate and reservoir bolt (Fig-
ure78).
5. Removethebanjo bolt and seal washersfromthe
brakehose (A, Figure79). Haveashop cloth ready
to absorb excess brake fluid that drips from the
hose. Wrap thehose end to prevent brakefluidfrom
damaging other surfaces.
6. Remove the master cylinder mounting bolts (B,
Figure79).
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. Tightenthemaster cylinder mounting boltsto

23 Nem (17 ft.-1b.).
b. Install new seal washers on the banjo bolt.
Tighten the bolt to 25 Nem (18 ft.-Ib.).
c. Install a new cotter pin on the clevis pin.

9. Fill thebrakefluid reservoir and bleed thebrake

system as describedin this chapter.

Repair

Use the following procedure to disassemble, in-
spect and assembl e the master cylinder, using new
parts. Thepiston, sealsand springareonly available
as acompleteassembly. Refer to Figure75.

1. Removethemaster cylinder and reservoir as de-
scribed in this section.

2. Removethe snap ring that retainsthe hose and
fitting against the master cylinder (Figur e 80). Re-
move the hose assembly and internal O-ring.
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3. Removethe clevisand locknuts (Figure 81).

4. Removethe 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. Removethe snap ring from the master cylinder
asfollows:

a. Lock the cylinder in avise with soft jaws.

b. Thread alocknut onto the end of the pushrod
(Figure83). The locknut createsalarger and
more comfortable area when depressing the
pushrod.

¢. Pressdown onthepushrod torelievepressure
on the snap ring, then remove the snap ring
with snapring pliers.
d. Slowly relievethe pressure on the piston.
6. Remove the piston and pushrod assembly from
the bore (Figure 84).
7. Inspect the master cylinder assembly.
a. Clean dll partsthat will be reused with fresh
brake fluid or isopropyl (rubbing) a cohol.
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. Inspect the cylinder bore for wear, pitting or

corrosion (Figure 85).

. Inspect and clean the threads and orificesin

the master cylinder (Figure 86). Clean with
compressedair.

. Inspect the boot, snap ring and pushrod (Fig-

ure 87). Check the parts for corrosion and
damage.

Inspect the clevis and pin (Figure 88) for
wear at their contact points.

Inspect the diaphragm, diaphragm plate and
reservoir cap for damage (Figure 89).
Inspect the reservoir hose and fittings for
damage.

. Assemblethepiston, seal sand spring asfollows.

a. Soak theprimary sea (A, Figure 90) and sec-

e.

ondary cup (B) in fresh brake fluid (rated
DOT 4) for 15 minutes. This softensand lu-
bricates the seals.

. Apply brakefluidto the piston so thecupscan

dide over the ends.

. Identify the wide (open) side of the primary

seal. Wheninstalled, thewideside of the seal
must face in the direction of the arrow (Fig-
ure91). Install the primary seal onto the pis-
ton.

. ldentify thewide(open) sideof thesecondary

seal. Wheninstalled, thewide side of the sedl
must face in the direction of the arrow (Fig-
ure 91). Install the secondary seal onthe pis-
ton.

Install and seat the small end of the spring
onto the piston.

9. Install the piston, pushrod and snap ringinto the
master cylinder as follows:

a. Lubricatethecylinder boreand pistonassem-

bly with brakefluid.
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b. Apply a small amount of silicone brake
greaseto the contact area of the pushrod.

c. Insert and seat the piston into the cylinder
(Figure92).

d. Lockthe cylinderin avise with soft jaws. Do
not overtighten the vise or cylinder damage
could occur.

e. Thread anut onto theend of thepushrod, then
rest the pushrod in the cylinder (Figure 83).
The nut will provide a more comfortablesur-
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.
Theflat side of the snap ring must face out.

0. Compressthesnap ringwithsnapringpliers.

h. Press the pushrod into the cylinder while
guidingthesnap ring into position. If the snap
ring doesnot easily seat, releasethe snap ring
and usethetip of the pliersto pressit 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 theclevisand locknuts. For proper brake
peda height, adjust and lock the clevis so the
pushrod threads protrude 3-3.5 mm (0.12-0.14in.)
below the nut (Figure 93).

13. Install anew, 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. Looselyinstall thediaphragm, diaphragmplate
and cap onto thereservoir.

15. Install the master cylinder and reservoir as de-
scribedin this section.
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REAR BRAKE PEDAL
Removal and I nstallation

Use the following procedure to remove and in-
stall therear brake pedal. Refer to Figure 95.
1. Removethe brake light switch spring from the
pedal.
2. Removethe cotter pinand clevispin (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

contactsthe 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, damageor theentry of water and dirt.
If the bushingisworn, replaceit.
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b. Inspectthe clevispin and peda bore. The pin
must be afirmfit in the clevisand pedal.

c. Inspect the spring and shaft bolt for corrosion
and damage.

d. Check that the brake stay istightly fastened.

8. Ingtall the pedal asfollows:

a Apply waterproof grease to the bushing and
pedal shaft.

b. Install the spring, seating it against the brake
day. The straight end of the spring rests
against the back of the brake stay post.

c. Install thepedal shaft. Engagethe hookedend
of thespringwiththe narrow arm on the pedal
shaft.

d. Hold the shaftin place, thenturnit forwardto
preload the spring.

e. Install thepedal, guidingitinto theclevis, 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 3-35 mm
(0.12-0.14 in.) below the nut in the clevis
(Figure93). Adjustthe clevispositionif nec-
essary.

h. Install the clevispin and anew cotter pin.

i. Attachthe brakelight 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 brakelight 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.
Usethefollowingprocedureto drain either thefront
or rear brakes.

CAUTION
Brake fluid can damage painted and
finished surfaces. Use water to imme-
diately wash any surface that be-
comes contaminated with brakejluid.

1. Attach oneend of thetubingto the bleeder valve
and place the other end into the container (Figure
97).

2. Open the bleeder valve so fluid can passinto the
tubing.

3. Pump the brake lever/pedal to force the fluid
from the system.

4. When the system no longer dripsfluid, closethe
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
topurgeadll air fromthe system. Beforebleedingthe
brakes, determinewherethe air is entering the sys-
tem. Check all brake componentsfor 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.

CAUTION
Before bleeding brakes, always se-
curethebike soit is stable and locked
in place, particularly the fork. This
minimizes the chance of spilled fluid
from an open reservoir:

BrakeFluid Reservoirs

Regardless of the bleeding method used, the res-
ervoir cap of themaster 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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a. After removing the cap, remove the dia
phragm from the reservoir beforefilling with
fluid.

b. Keep the reservoir filled between the top of
the sight glass and thelower mark on the res-
ervoir (Figure98) during the bleeding proce-
dure.

c. After bleeding, replenish the reservoir to the
upper mark, then install the diaphragm and
cap.

2. Rear brakereservoir.

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.

d. Install the backing plate and reservoir guard.

Manual Bleeding

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 availableto performthe procedure. One person
can open and closethe bleeder valvewhilethe other
person operates the brake lever or pedal. Use the
following procedureto bleed either thefront or rear
brake.

CAUTION
Brake fluid can damage painted and
finished surfaces. Use water and in+
mediately wash any surface that be-
comes contaminated with brakefluid.

1. Attachoneend of the tubingto the bleeder valve
and place the other end into the container (Figure
97).

2. Fill thereservoir to the upper level with DOT 4
brakefluid.

CAUTION
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 fluid from a sealed container:

3. Apply pressure (do not pump) to the brake lever
or pedal, then openthe bleeder valve. Asthefluidis
forced from the system, the leverlpeda travelsits
full length of operation. When the lever/pedal can
move no farther, hold the lever/pedal in the down
position and close the bleeder valve. Do not allow
the lever or peda to return to its up positionbefore
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 of fluid splashing out of the
reservoir, as excessfluid in the brake
lineisreturned to the reservoir.

4. When the bleeder valveis closed, releasethele-
verlpedal so it returnsto its up position. Check the
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fluid level in the reservoir and replenish, if neces-
say.

NOTE
During the bleeding process, the res-
ervoir must contain fluid during the
entireprocedure. If the reservoir isal-
lowed to become empty, air will bein
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. Unlessthe bleeder valvethreadsare wrapped
with Teflon tape, or coated with silicone brake
grease, a small amount of air will enter the system
when the bleeder valveis opened.

NOTE

If small bubbles (foam) remainin 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 lever/pedal isfirm.

7. Check thebrakefluidreservoir and fill thereser-
voir to the upper level, if necessary.

8. Tightenthe bleeder valve to 8 Nem (70 in.-1b.).
Do not overtighten.

9. Disposethewaste brakefluidin an environmen-
tally safe manner.

Vacuum Bleeding

Tovacuum-bleedthebrakesystem, havea10 mm
wrench and a vacuum pump, such as the Mityvac
pump shownin Figure 100. Usethe following pro-
cedure to bleed either the front or rear brake.

CAUTION
Brake fluid can damage painted and
finished surfaces. Use water and im-
mediately wash any surface that be-
comes contaminated with brake fluid.

1. Checkthat the banjo boltsaretight at the master
cylinder and cdiper.

2. Attach the brake bleeder to the bleeder valve
(Figure 100). Suspend the tool with wire. This al-

lowsthetool to berel eased whenthe fluid reservoir
needsto berefilled.

3. Fill the reservoir to the upper level with DOT 4
brakefluid.

CAUTION
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:

NOTE
During the bleeding process, the res-
ervoir must contain Jiuid during the
entireprocedure.If the reservoir isal-
lowed 10 become empty, air will bein
the system and the bleeding process
will have to be repeated.
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4. Pump the handleon the brake bleeder to create a
vacuum.

5. Openthebleedervalveand drawtheair and fluid
from the system. Close the valve before the fluid
stopsmoving. If the vacuum pumpis equippedwith
agauge, close the bleeder before the gauge reads 0
in. Hg. Replenishthefluid 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 brakegrease, a
small amount of air will enter the system when the
bleeder valveis opened. The bleeding procedureis
completed when thefeel of the lever/pedal isfirm.
7. Checkthebrakefluid reservoir and fill the reser-
voir to the upper level, if necessary,

8. Tighten the bleeder valve to 8 Nem (70 in.-1b.).
Do not overtighten.

9. Disposethewastebrakefluidin an environmen-
tally safe manner.

BRAKE DISC

The condition of the brake discs and pads are of -
ten areflection of oneancther. If discscoringisevi-
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-
scribedin this section.

NOTE
Do not truea deeply scored or warped
disc. Removing disc material causes

thedisc to overheat rapidly and warp.
Maintain the discs by keeping them
clean and corrosion-free. Use a sol-
vent, that isnot oil-based, to wipe grit
that accumulates on the discs and at
the edge of the pads.

Thickness and Runout I nspection

1. Measurethethicknessof each disc at several lo-
cationsaround its perimeter (Figure 101). Refer to
Table 1 for theservicelimit. Replacethediscif itis
out of specification.
2. Measuredisc runout as follows:
a. Mount adial indicator on astable surfaceand
in contact with the disc (Figure 102).
b. Zero the gauge.
¢. Turnthewheel and watch the amount of run-
out measured on the gauge.
d. RefertoTablel for theservicelimit. Replace
thediscif itisout of specification.

NOTE
If the disC runout is out of specifica-
tion, check the condition of the wheel
bearings before replacing the disc. 7f
the bearings are not in good condi-
tion, the bearings should be replaced
before disc runout is determined.

Removal and Installation

Thediscs are mountedto the hubswith bolts. Re-
moveand install either disc asfollows:
1. Remove the wheel from motorcycle (Chapter
Eleven).
2. Remove the bolts (Figure 103) that secure the
discto the hub.
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3. Clean the bolts and mounting holes.
4. Reverse this procedure to install the discs. Note
the following:

a. Ingtall the disc with the thickness marking

and direction arrow (Figure 104) facing out. P — '
b. Apply nonpermanent threadlocking com- | ‘*
pound to the bolt threads. , _ 4B (
¢. Tighten the bolts in several passes and in a g A
crossing pattern. —

d. Tighten the bolts to 23 Nem (17 ft.-Ib.).

e. Check the disc for mnout as described in this
section.

Table 1 BRAKE SPECIFICATIONS

New Service limit
mm (in.) mm (in.)
Disc thickness
Front 3.8-4.1 (0.15-0.16) 3.5 (0.14)
Rear 4.8-5.1 (0.19-0.20) 4.5 (0.18)
Disc runout 0-0.2 (0-0.008) 0.3 (0.012)
Pad lining thickness 45 (0.18) 1.0 (0.040)
' Brakefluid type DOT 4

Table 2 BRAKE SYSTEM TORQUE SPECIFICATIONS

Nem in.-1b. ft.-ib.

Brakebleeder 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
proceduresfor thesidecovers, sedt, 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 I nstallation

1. Remove the screws at the front and rear of the
cover (Figurel).

2. Pull the bottom of the cover out to removethe
friction barb from the grommet.
3. Remove the cover.
4. Toingdl the cover:
a. Insert the rear edge of the cover first. The
cover must fit under the rear fender.
b. Align the friction barb with the grommet,
then pressthe cover into place.
c¢. Install and tighten the screws.

SEAT

Removal and I nstallation

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-
ure3).

4. Reversethisprocedureto install the seat. Check
that the seat is secure at the front.
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FUEL TANK
Removal and I nstallation

1. Remove the seat as describedin this chapter.

2. Turnthefuel valveoff.

3. Removethefuel hose(A, Figure4) and vacuum
hose (B) fromthe fuel valveassembly.

4. Remove the bolts and hose(s) at the rear of the
fuel tank (Figure5).

5. Removethescrew at thetop of theradiator cover
(Figure 6), then pull the friction barb from the
grommet in the fuel tank. Do not excessively flex
the cover.

6. Removethefuel tank, movingit toward the rear
of the motorcycle.

7. Reverse this procedure to install the fuel tank.
Alignthefuel tank withall bolt and screw holesbe-
foretightening the fasteners.

RADIATOR COVERS

At the left side of the motorcycle, the cover
shrouds the radiator. At the right side, the cover
shroudsthe coolant reservetank. If desired, thecov-
ers can beremovedwith the fuel tank. Only thefas-
tenersat thefront of the coversneed to be removed.
If the coversremain attached to the fuel tank, sup-
port thefuel tank after removal,soit doesnot reston
the flexible covers.

Removal and I nstallation

1. At thefront of the cover, removethe bolt/screw
at the top and bottom of the cover (Figure 7).

2. Remove the screw at the top of the radiator
cover, then pull the friction barb from the grommet
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in the fuel tank (Figure6). 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
boltsand collars(Figure8). If usingthemotorcycle
in rough terrain, inspect the skid plate often. Con-
sider ametal aftermarket skid plate when operating
the motorcyclein rough conditions.

FRONT FENDER

The front fender is attached to the fork by four
bolts and washers (Figure9).

FAIRING

The fairing is frame-mounted and houses the
headlight andturn 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 I nstallation

1. Cover the front fender or removethefender.

2. Removetheupper mounting bolt from theframe
(Figure 10). If necessary, loosen the lower bolt so
thefairing can be tilted forward.

3. Tiltthefairingforward and removethewireties
securing the wiring to the framework.

4. Disconnecttheturn signal wires and unplug the
headlight. Keep the turn signal wires identified.
Also, removethewires from the frame tab.

5. Remove the lower mounting bolt from the
frame. Supportthefairingwhileremovingthebolt.
6. Inspect thefairing and frame for damage.

7. Reverse this procedure to install the fairing.
Clean all electrical connections, then lightly apply
dielectricgrease to the connectors.
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SUBFRAME
Removal and Installation

1. Removethe sidecoversand seat as describedin
this chapter.

2. Remove the muffler from the exhaust pipe and
frame (Chapter Four).

3. Removetheright passenger footpeg (A, Figure
11).

4. Loosenthe carburetor clamp (A, Figurel2).

5. Removethe battery (Chapter Three).

6. Disconnectall hosesand wires passing from the
front to the rear of the motorcycle (Figure 13).
Route the hoses and wires out of the subframe.

7. Removethelower subframe bolts(B, Figurell).

CAUTION
Have an assistant aid in the final step,
by holding the subframe and prevent-
ing it from falling when the upper
subframe bolts are removed.

8. Remove the upper subframe bolts (B, Figure
12).

9. Toinstall the subframe, reverse this procedure.
Notethefollowing:

a. Inspect and replace subframe mounting bolts
that are corroded or damaged.

b. Have an assistant aid in ingtaling the
subframe.

c. Finger-tighten all subframe mounting bolts,
then tighten the bolts to 25 Nem (18 ft.-1b.).



INDEX

A
Adjustmentsand checks. routine . . . .. . .. 77
Airfilterhousing- - - . - . . . ..o 188
Alternatorcover - - - « . - - . oo 191
B
Battery. . . . . . ..o 44-46
Body
faring - - .- - oo 317
frontfender. . . . . . . .. ... ... ... 317
fuedtank - . - - . - . e 316
radiatorcovers. . . . . . ... ... 316-317
SEAL- « e e e e 315
SAdEeCoOVErS. « « - v v e e e e 315
skidplate. - -« 317
subframe . - - - - - . . . ..o 318
Brakes
disC . .- 313-314
fundamentals- - - - - - ¢« c oo oo 284
front
caliper . . . . -0 287-292

mastercylinder . . . . .. ... ... 293-296
pads - <« .o 285-287
rear
caliper . - . .- 299-305
mastercylinder - . . . ... ... 305-308
Pads - - - e 296-298
pedal -« .« e 308-310
specifications - - . - . oo oL 314
system
bleeding - . . .. ... ... .. ... 310-313
draining- - - - . - .o oo 310
torquespecifications. . . . . . ... ... 314
troubleshooting - - . - . - - . L. 41
C
Cable replacement
clutch- - - - - -« « oo 154
throttle. - . . . . . . . .. ..o L. 187-188
Caliper
front- - - . -« . oo 287-292
FEAI - « - « v v e e e e e e 299-305



320 INDEX
Cam chain Drivegear
andlowerguide . . .. ... ... ... 116-117 primary . .. ... ... .. 152-153
tensonerandcamshafts . . . . . . . ... 83-91
Caburetor . . . ... ... ... .... 171177
cleaningandinspection . . . . ... .. 177-180 E
specifications. . . .. ... L 188  Electrical system
systems . . ... 180-183 aternatorcover. . . ... ... ... .. .. 191
Charging chargingsystem. . . . ... ... ... 210-215
andignitionsystemoperation. . . . . . 190-191 fansystem. . . . ... ... ... 215-218
system. . . ... 210-215 handlebarswitches.left . . ... ... ... 221
Checksand adjustments. routine . . . . . . .. 77 headlight . . . . ... ......... 219-221
Clutch. . . ... ............. 140-146 ignition
cablereplacement . . . .. ... ... ... 154 andchargingsystemoperation. . . . . 190-191
crankcase cover system. . . ... oL 206-210
right . . ................ 137-140 rotorandstarterclutch. . . .. .. ... 193-197
specifications . . . . . ... ... ... .. 155 specifications . . . . ... ... ... ... 222
torque. . . .. ... oo 155 general. . . ... L 221-222
troubleshooting . . . .. ... ... ... 39-41 torque. . ... ... 222
Continuity testingguidelines . . . . .. . .. 190 Starter . . . ... L 197-200
Cooling system startingsystem. . . . . ... L. 200-205
radiatorandfan . . . . . ... ... .. 223-225 statorand pickupcoil. . . .. .. ... ... 192
safety precautions . . . . ... 223 testing
specifications.torque. . . . . .. ... ... 229 guidelines
thermostat. . . . .. ... ... .. 225-226 continuity . . . . ... .. ... .. ... 190
water resistance . . ... ......... 189-190
pump. . ... 227-229 troubleshooting . . . .. ... ... ... 37
temperaturesendingunit . . . . . . .. .. 226 turnsignalrelay . . . ... .. L. 219
Crankcase. . . . .. ... oo 125-131 water temperature gauge
bearingreplacement. . . . . .. . . .. 132-134 andsendingunit . . .. ........ 218-219
cover wiringdiagrams. . . . . ... ... .. 325-329
left . . . 117  Engine
right . . ... ... ...... 137-140 balancer. . . . ......... ..., 117-125
Crankshaft . . ... ........... 134-135 breek-in . ... ... . L. 43-44
Cylinder. . .. .............. 101-105 leakdown test, troubleshooting. . . . . . . 38-39
heed . . ... ... ... Lo 91-96 lower end
COVEN . . o v it e e 80-83 balancer . . ... ... .. L. 117-125
master camchainandlowerguide. . . . . .. 116-117
front. ... .......... . ... 293-296 crankcase . . ... ... ... ... 125-131
rear. . . .. ... 305-308 bearingreplacement . . . . ... .. 132-134
cover.left . .. ..... ... ... .. 117
crankshaft . . ... .......... 134-135
D engine................. 114-116
Dimensionsandweight. general . . . . . . .. 27 sealreplacement. . . ... ... ... 131-132
Discbrake. . . ... ... ........ 313-314 shopcleanliness . ... .......... 114
fundamentals. . . . .. ... ... ... .. 284 specifications . . . . . ... .. ... 135-136
Drivechain . . ... ........... 241-243 general . . ... ... L L 111
specifications torque. . ... ... o 136
andsprocket . . . . ... ... ... 248 topend
wheel anddrivetorque . . . . .. ... .. 248 camshaftsandcamchaintensioner. . . . 83-91
sprockets ... Lo 243-245 cylinder . . .............. 101-105



CHAPTER SIXTEEN 321
heed - - - - . .o o 91-96 tank - - . 77
(00)Y/= 80-83
exhaustsystem . . . . ... ... ..., 79-80
pistonsandrings. . . . . ... .. .. 105-110 G
shopcleanliness . . . . . .. ........ 79  Gearshift linkage
specifications « . . . . ... ... 111112 andtransmission. troubleshooting. . . . . . . 41
gma‘d __________________ 111 external . .. ... oL 147-149
torque - - .. 112-113 kickstarter . . . . . .. ... ... ... 154
VAVES. « o e 9101  Primarydrivegear. . . .. ... .. .. 152-153
troubleshooting General information
NOISE « « « v o v e 37-38 basicservicemethods. . . ... ....... 3-5
peformance . . . . . ... ... ... 34-37 conversionformulas. . . . ... ... L. 29
Sparktest. « oo 34 dimensionsandweight . . . . ... ... .. 27
garting: - - - 31-34 fastepers ................... 5-8
WNEUP: -« v v 68-72 metric . )
Evaporative emissions control system inchand f.ractll ond equivalents. . . . .. .. 30
Cdliforniamodelsonly . . . ... ... 185-186 tepanddrillsizes. . ........... 29-30
Exhaustsystem - - .« oo o 79-80 seria numbers ................. 5
Externa gearshiftlinkage. . . . . . . . . 147-149 ~ shopsupplies . . ... 8-10
SOrage . « - v e 26-27
technical abbreviations . . . . .. . ... .. 28
F tools
Faifing. - -« « v vv e 317 basc . ... ..o 10-15
precisonmeasuring . . . .. ... ... 15-26
Fan torquespecifications . . . . . ... ... 28
cooling yearand model codenumbers. . . . . .. .. 27
andradiator . . . . ... ... ..., 223-225
System. . ... 215-218
Festeners. . . . . .« o o oo o 58 H
Fender.front. . . . . . .. ... ... .... 317 Handlebar- ... 249-251
Float ajj usment. . . . 180 | eft S'NI tches . . .. ... .. ... ..., . 221
Fork Headlight - . . . . . ... ... .. .. 219-221
oil level and CapaCIty ............ 266 Hubs. frontandrear. . . . . . ... ... 235-239
removal andinstallation. . . . . . . .. 256-257
SEIVICE. . . . 258-265 |
Forksandshiftdrum . . . .. ... . .. 168-169 I gnition
F;.e}l fﬁ/tsetrigusi ng 188 andchargingsystemoperation . . . . . 190-191
andlubricants . . . ... ... ... ... 46-47 | nw SIBM: o 206_210
putshaft. . . ... ......... .. 157-161
carbure_ztor I IR 1-1rr nspection
cleanl ng and ingpection . . . ... .. 177-180 andmaintenance . . . .« . .. . ... 5568
specifications. . . . ... ... 188 DrETide « o o 43
systems . ... 180-183
evaporative emissions control system
Cdiforniamodelsonly. . . . . .. .. 185-186 K
floatadjustment . . . . .. ... ... ... 180 Kickstarter. . .« o o oo 154
throttlecablereplacement. . . . . . .. 187-188
vave. . . ... 183-185
Fuel L
lubricantsandfluids . . . . . . .. ... .. 316  Leakdown test, enginetroubleshooting . . . 38-39



322 INDEX
Link-typesuspensionsystem . . . . .. ... 267 R
Lowerguideandcamchain. . . . . . .. 116-117  Radiator
L ubrication andfan. -« v v 223-225
andmaintenanceschedule. . . . .. ... .. 76 COVEIS . + o v e e, 316-317
fuelandlubricants. . . . ... ... ... 46-47  Resistancetestingguidelines. . . . . . . 189-190
andfluids, . .. .......... ... .. 77T Rimandspokeservice . . .. ...... 239-241
periodic . . .o 47-55  Rotorandstarterclutch . . . . . . . . .. 193-197
system
olpump. . ....... ... 149-152
specifications. . . . .. o oL 155 S
tune-upandserviceintervals . . .. ... .. 44  Sedreplacement . . . .. ... 131-132
Seat e e e e 315
Sendingunit. watertemperature. . . . . . . . 226
. M Seriddnumbers. . . . ..o 5
Maintenance Serviceintervalsandtune-up . . . ... ... a4
andlubricationschedule. . . . . . ... ... 76 ghaft
battery .« e 446 o 157-161
enginebreak-in. .« e A4 Ut e 162-166
fuel andlubricants . . .. . ... .. 46-47  gpiftgrumandforks . . . . ... ... 168-169
andfluids . "7 ShockabSorber . « . . v e e 267-270
INSPECUON - = -« v e e e 5568 ustment. . . e 282283
pre-rideinspection. . . . . .. ... 43 OKAGE « « o e eee e e e 570-275
routinechecksand adjustments . . . . . . . . 77 SEHNGS: « « « + v e e e 283
torquespecifications. . . . . . ... ... 78 SABCOVEIS. « v v o oo 315
tune-upandserviceintervals . . . ... ... 44 SKIAPIAE « « v v e eee el 317
l\/llcaster cylinder Sparkplugs . .« oo 72-75
[0 0] P 293-296 ) )
e 205308 enginetroubleshooting . . ... ... L 34
Specifications
brakes . . . . .. . o oo 314
N systemtorque. . . . ... L 314
Noise.troubleshooting . - . . . . . . . .. .. 38 carburetor . . .. ... 188
cluch. . . . . . . . . oo oo 155
torque. . - . oL 155
. 0 coolingsystem. . . . ... .o 229
ol . electricasystems . . . . ... 222
level and capacity GENENA « e e e 221222
fork- « « &« v o o e e e e e e e e e 366 EOFQUE: + + «  « e e e e e e e 299
pump . f.. at RO 149- ::Il-_gg engi ne
specifications - . . . .o .
OUPULSHAFt. + « « o v e v e e e e e 162-166 livgféjgd """""""" 135 g’g
engine
P topend. . . ..o 111-112
Pads torque - . ... 112-113
front. « v v v v e e e 285-287 frontsuspensiontorque. . . . . ... ... 266
FEAM - « « e e 296-298 general
Pedal.rear. « « « v v v v v e e e 308-310 engine. « - - - v i e e 111
Pickupcoilandstator . . . . . .. ... ... 192 torque « - - . e e 28
Pigons.andrings - -+« « « « « ... .. 105-110 maintenance
Primarydrivegear . . . ... ...... 152-153 torque - . .. 78
Pump.water- - - -« o . oo 227-229 oilpump . . .« . .o o 155



CHAPTER SIXTEEN 323
rearsuspension. . . ... ... ... 283 T
torque. . - ... 283
sprocketanddrivechain . . . . . . ... L. 248
steering. . ... 266 Tak.fuel . ... ... 316
transmission . . . . . .o 170 Thermostat . - . . . . . ... ... ... 225-226
tune-up . « .. 77  Throttlecablereplacement . . . . . . . . 187-188
whedls Tirechanging. . . ... ......... 245-248
anddrivetorque. . . . . ... ... ..., 248  Tools
frontandrear . . . . . ... ... ... .. 248 basc................ ... 10-15
Speedometer drive unit precisonmeasuring . . . . .. ... ... 15-26
andfrontwheels. . . . ... ... ... 230-233  Torquespecifications
Spokeandrimservice. . . . . . ... .. 239-241 brakesystem. . ... ... ... 314
SProckets . - .« e 243-245 clutch. . .. ... 155
anddrivechainspecifications . . . . . . . . 248 coolingsystem. . . .. ... ... .. ... 229
Starter. ... 197-200  electricalsystems . . .. ... 222
clutchandrotor . . . ... ....... 193-197 engine
Startingsystem . . . ... ... L. 200-205 lowerend . . . . .. ... ... ... ... 136
troubleshooting . . . . ... ......... 37 topend. . . . ... ... 112-113
engine . .. ... 31-34 frontsuspension . . . . .. ... ... L. 266
Stator and pickupcoil . . . ... ..., 192 general. . . . ... 28
Steering maintenance. . . . . ... 78
and front suspensionspecifications . . . . . 266 rearsuspension. . . . ... ... ... 283
and handling, troubleshooting . . . . . . . 41-42 whedlsanddrive . . . . ... ... ..., 248
stemandhead . . . .. ... ... ... 251-256  Transmission
SOrage - - - v e 26-27 and gear shift linkage
Subframe. . . . .. .. ... ... ... ... 318 troubleshooting . . . .. .. ... ... .. 41
Supplies,;shop. « + -« . . oo 8-10 general specifications . . . . . . ... ... 170
Suspension ingpection. . . ... ..o 167-168
front operation. . . . ... 156
fork servicenotes. . . . ... ... 156-157
oil levelandcapacity . . . . . .. .. .. 266 shaft
removal andingtallation. . . . . . . 256-257 input. . . ... 157-161
Service. . ..o 258-265 output « . . ... 162-166
handlebar . . ... ... ... .. .. 249-251 shiftdrumandforks. . . . . .. .. .. 168-169
steering specifications . . . . ... ... 170
specifications . . . . . ... ... 266  Troubleshooting
stemandhead . . . . .. ... ... 251-256 brakes. . . . . ... ... oL 41
torquespecifications. . . . . . . ... .. 266 clutch. . . .. ... ... . oL, 39-41
rear electricaltesting. . . ... ... ....... 37
link-typesystem . . . . .. ... ... .. 267 engine
shockabsorber. . . . . ... ... .. 267-270 leakdown test
adjusment. . . ... ... 282-283 NOISE « « v v v v e e e
linkage. . . . ............ 270-275 performance
settings. .« . .o 283 sparktest. . . ... ... oL
specifications. . . . ... ... L. 283 starting. . ... ..o
swingarm . . . ... 275-277 gear shiftlinkageandtransmission . . . . . . 41
service. . ..o 277-282 motorcyclenoise. . . . . ... L 38
torquespecifications . . . . . .. ... .. 283 operatingrequirements . . . . . . ... ... 31
Swingarm . . ... .. L. 275-277 startingsystem. . . . . ..o 37
SEIVICE. . . . 277-282 steeringandhandling . . . . . .. .. .. 41-42



324 INDEX
TUNEUD «+ « « v e e e e e e 68-72 temperaturesendingunit. - . . . .. .. .. 226
andsarviceintervals. - . . o 0 0o 44 ANAdQAUGE -« « « v e 218-219
sparkplugs: « - -« v e 72-75
specifications - -« - . oo 77 Wheels
Tunsignarelay -+« « « o oo 219 anddrivetorquespecifications. . . . . . . . 248
front and rear
Vv hubs . . . ... ... ... ... 235-239
Vd\[$ ................... 96—101 SpeCIflcaIIOHS ................ 248
fugl - - e 183-185 . .
and speedometer driveunit . . . . .. 230-233
W 1= G 233-235
Water rimandspokeservice. . . . ... ... 239-241
PUTID * + v om e e n e e e 227-229  Wiringdiagrams . . . . . ... L . 325-329



WIRING DIAGRAMS




326 WIRING DIAGRAMS

UNITED STATES AND CANADA

Fan Fan "-"I':gfl"m Starter  Engine Front
“’m:h - Sa.ndipng
B e unit
| if““?
T
t__, !
Tmnsiﬂ;:: &H o 12';'9';'."“
F
— I::w:i-&l: un?:.rl; 5
m:...,,....g:‘- _
o =%,
— 'q I — — W W R — — —
|
Gauge ) l |
i el T
Neutral (=] | - : ——r—
Highteam (& T 1 | i
Coolant I | ' |
= =l e
- - i
o & .
1;?,': (o= [l B I i =
' | [ ]
' 1l ]
Right front @:-7 } i 1 |
signal light R —— T Ll L
1 |
o
' 3 | I
Headlight - I |
$ - —————— — f— — I
HC Il e -
NG i —-i 1 -i W $-- —
Left front 4 - r ---|——-..-,___
signel light — {J -l | ,i. S —
I L l, — — — o I I
| [
Horn I
1 ' I
el = T

HE Right| [ede
‘ I I Hout. | High
Lon [efe Low st

Horn  Turn signal Headlight Ignitian Iockaut
switch switch dimmer switch switch switch




coll  gwitch

WIRING DIAGRAMS 327
R | 1y,
Side Rear Diagram
stand stop Diode brake =.:!EI i
switch unit switch = Connectors
e Turn = ALa d
-/ :- , E':l: Ll & Groun
1
I | relay _!‘ Frame ground
| I ] i
‘ | . L § | Connection
I : : I No connection
= ] I l i NC Mot connected
(| 1 : YellowBlack [Y/B) wire is used
l ZEms | 1 — on 1200-on models only.
T # Right
—— | i . rear turn
1 ! slgnal
1 i
1
& Tailf
5 brake
- —— i — el e e ——— - ight
|
b | : |
1 [ ] ; : i ;:nnu
s atle
: [ I : I [l light
= ® .y .
I | I j__- Pr—— Left
I ll rear turn
: - signal
I i l
| [
[
— I. FE— -l - e | B R 1 IO B A [ P e e _?._ e—
e =N
I ]
I ] Starter
H circuit
e ¢ = relay
— — T — N — — T — T — — W — — — I---'l-_ _-ll1
o e S | |
|
| I 1 Fuse Fuse
I & " 104 204
' 5| |
I £3| | |
| 5°| ! |
{1 _r
Regulator/ = 2
rectifior Battery | <
Simtor TGKUR Noutral



328 WIRING DIAGRAMS

OTHER COUNTRIES

light {For 1990-0n

l models only)
Ta:homlug_l

1-. NESSE [ESNSNENESNE SN | S — e
EiSE =
Neutrat G J——F 3
Highbeam G 11 ;

= | 1Y

Gauge E—|—=—r.- : —
light

Turn signal 1 10A Fuse l

B

e —
—_—

- = o= o= e = e -

Right front - — — £
signal light Y f il

Gray (Gr) wire color I

tor Australia and |

South Africa only.

Headlight — r

el L ELL L
i'
I

City light (=] I'____u_-

Laft frant A =
signal light {@ ==
Hom D-h

i : |
m m| [Right Lﬁi’ M8 On
Newt | | | High| ialsl [P
Passing [I] ﬁ;r Col I;EFIT‘?*' [+T1] Starter

button  Hom  Turn signal Dimmer  Headlight Ignitl
gnition lockout
(taly only) switch  switch switch switch swilch switch




WIRING DIAGRAMS

23T0U

329

Side

stand stop
switch

Diode
umit

——-
e ———————
|

i

col
Unit

Turn
signal
relay

L

Black/Yellow (BIY)
wire Germany only.

-

Yellow/Black (Y/B) wire is used
on 1990-on models only.

Gray (Gr) wire color
Tor Australia and
South Africa only.

i

Gray (Gr) wire color
for Australla and
South Africa only.

I

P S ——

.—l

circuit

relay

———i——1-—q--.

--n_n._l

o ——

T ———— ——

Regulator’
rectifier

Stator

-I-_T-'\-

~

Ignition =
coll

il

Piek Up pautral
coll  gwitch

Spark

.

I

plug

Starter
reloy

Diagram Key

| Connection

No connection

Right

rear turn

=1
i signal

Tall
brake
light

License
plate
light

Laft

= rear furn
= @

signal

Starter



NOTES




	clymerKLR650_Page_001_Image_0001.jpg
	clymerKLR650_Page_002_Image_0001.jpg
	clymerKLR650_Page_003_Image_0001.jpg
	clymerKLR650_Page_004_Image_0001.jpg
	clymerKLR650_Page_005_Image_0001.jpg
	clymerKLR650_Page_006_Image_0001.jpg
	clymerKLR650_Page_007_Image_0001.jpg
	clymerKLR650_Page_008_Image_0001.jpg
	clymerKLR650_Page_009_Image_0001.jpg
	clymerKLR650_Page_010_Image_0001.jpg
	clymerKLR650_Page_011_Image_0001.jpg
	clymerKLR650_Page_012_Image_0001.jpg
	clymerKLR650_Page_013_Image_0001.jpg
	clymerKLR650_Page_014_Image_0001.jpg
	clymerKLR650_Page_015_Image_0001.jpg
	clymerKLR650_Page_016_Image_0001.jpg
	clymerKLR650_Page_017_Image_0001.jpg
	clymerKLR650_Page_018_Image_0001.jpg
	clymerKLR650_Page_019_Image_0001.jpg
	clymerKLR650_Page_020_Image_0001.jpg
	clymerKLR650_Page_021_Image_0001.jpg
	clymerKLR650_Page_022_Image_0001.jpg
	clymerKLR650_Page_023_Image_0001.jpg
	clymerKLR650_Page_024_Image_0001.jpg
	clymerKLR650_Page_025_Image_0001.jpg
	clymerKLR650_Page_026_Image_0001.jpg
	clymerKLR650_Page_027_Image_0001.jpg
	clymerKLR650_Page_028_Image_0001.jpg
	clymerKLR650_Page_029_Image_0001.jpg
	clymerKLR650_Page_030_Image_0001.jpg
	clymerKLR650_Page_031_Image_0001.jpg
	clymerKLR650_Page_032_Image_0001.jpg
	clymerKLR650_Page_033_Image_0001.jpg
	clymerKLR650_Page_034_Image_0001.jpg
	clymerKLR650_Page_035_Image_0001.jpg
	clymerKLR650_Page_036_Image_0001.jpg
	clymerKLR650_Page_037_Image_0001.jpg
	clymerKLR650_Page_038_Image_0001.jpg
	clymerKLR650_Page_039_Image_0001.jpg
	clymerKLR650_Page_040_Image_0001.jpg
	clymerKLR650_Page_041_Image_0001.jpg
	clymerKLR650_Page_042_Image_0001.jpg
	clymerKLR650_Page_043_Image_0001.jpg
	clymerKLR650_Page_044_Image_0001.jpg
	clymerKLR650_Page_045_Image_0001.jpg
	clymerKLR650_Page_046_Image_0001.jpg
	clymerKLR650_Page_047_Image_0001.jpg
	clymerKLR650_Page_048_Image_0001.jpg
	clymerKLR650_Page_049_Image_0001.jpg
	clymerKLR650_Page_050_Image_0001.jpg
	clymerKLR650_Page_051_Image_0001.jpg
	clymerKLR650_Page_052_Image_0001.jpg
	clymerKLR650_Page_053_Image_0001.jpg
	clymerKLR650_Page_054_Image_0001.jpg
	clymerKLR650_Page_055_Image_0001.jpg
	clymerKLR650_Page_056_Image_0001.jpg
	clymerKLR650_Page_057_Image_0001.jpg
	clymerKLR650_Page_058_Image_0001.jpg
	clymerKLR650_Page_059_Image_0001.jpg
	clymerKLR650_Page_060_Image_0001.jpg
	clymerKLR650_Page_061_Image_0001.jpg
	clymerKLR650_Page_062_Image_0001.jpg
	clymerKLR650_Page_063_Image_0001.jpg
	clymerKLR650_Page_064_Image_0001.jpg
	clymerKLR650_Page_065_Image_0001.jpg
	clymerKLR650_Page_066_Image_0001.jpg
	clymerKLR650_Page_067_Image_0001.jpg
	clymerKLR650_Page_068_Image_0001.jpg
	clymerKLR650_Page_069_Image_0001.jpg
	clymerKLR650_Page_070_Image_0001.jpg
	clymerKLR650_Page_071_Image_0001.jpg
	clymerKLR650_Page_072_Image_0001.jpg
	clymerKLR650_Page_073_Image_0001.jpg
	clymerKLR650_Page_074_Image_0001.jpg
	clymerKLR650_Page_075_Image_0001.jpg
	clymerKLR650_Page_076_Image_0001.jpg
	clymerKLR650_Page_077_Image_0001.jpg
	clymerKLR650_Page_078_Image_0001.jpg
	clymerKLR650_Page_079_Image_0001.jpg
	clymerKLR650_Page_080_Image_0001.jpg
	clymerKLR650_Page_081_Image_0001.jpg
	clymerKLR650_Page_082_Image_0001.jpg
	clymerKLR650_Page_083_Image_0001.jpg
	clymerKLR650_Page_084_Image_0001.jpg
	clymerKLR650_Page_085_Image_0001.jpg
	clymerKLR650_Page_086_Image_0001.jpg
	clymerKLR650_Page_087_Image_0001.jpg
	clymerKLR650_Page_088_Image_0001.jpg
	clymerKLR650_Page_089_Image_0001.jpg
	clymerKLR650_Page_090_Image_0001.jpg
	clymerKLR650_Page_091_Image_0001.jpg
	clymerKLR650_Page_092_Image_0001.jpg
	clymerKLR650_Page_093_Image_0001.jpg
	clymerKLR650_Page_094_Image_0001.jpg
	clymerKLR650_Page_095_Image_0001.jpg
	clymerKLR650_Page_096_Image_0001.jpg
	clymerKLR650_Page_097_Image_0001.jpg
	clymerKLR650_Page_098_Image_0001.jpg
	clymerKLR650_Page_099_Image_0001.jpg
	clymerKLR650_Page_100_Image_0001.jpg
	clymerKLR650_Page_101_Image_0001.jpg
	clymerKLR650_Page_102_Image_0001.jpg
	clymerKLR650_Page_103_Image_0001.jpg
	clymerKLR650_Page_104_Image_0001.jpg
	clymerKLR650_Page_105_Image_0001.jpg
	clymerKLR650_Page_106_Image_0001.jpg
	clymerKLR650_Page_107_Image_0001.jpg
	clymerKLR650_Page_108_Image_0001.jpg
	clymerKLR650_Page_109_Image_0001.jpg
	clymerKLR650_Page_110_Image_0001.jpg
	clymerKLR650_Page_111_Image_0001.jpg
	clymerKLR650_Page_112_Image_0001.jpg
	clymerKLR650_Page_113_Image_0001.jpg
	clymerKLR650_Page_114_Image_0001.jpg
	clymerKLR650_Page_115_Image_0001.jpg
	clymerKLR650_Page_116_Image_0001.jpg
	clymerKLR650_Page_117_Image_0001.jpg
	clymerKLR650_Page_118_Image_0001.jpg
	clymerKLR650_Page_119_Image_0001.jpg
	clymerKLR650_Page_120_Image_0001.jpg
	clymerKLR650_Page_121_Image_0001.jpg
	clymerKLR650_Page_122_Image_0001.jpg
	clymerKLR650_Page_123_Image_0001.jpg
	clymerKLR650_Page_124_Image_0001.jpg
	clymerKLR650_Page_125_Image_0001.jpg
	clymerKLR650_Page_126_Image_0001.jpg
	clymerKLR650_Page_127_Image_0001.jpg
	clymerKLR650_Page_128_Image_0001.jpg
	clymerKLR650_Page_129_Image_0001.jpg
	clymerKLR650_Page_130_Image_0001.jpg
	clymerKLR650_Page_131_Image_0001.jpg
	clymerKLR650_Page_132_Image_0001.jpg
	clymerKLR650_Page_133_Image_0001.jpg
	clymerKLR650_Page_134_Image_0001.jpg
	clymerKLR650_Page_135_Image_0001.jpg
	clymerKLR650_Page_136_Image_0001.jpg
	clymerKLR650_Page_137_Image_0001.jpg
	clymerKLR650_Page_138_Image_0001.jpg
	clymerKLR650_Page_139_Image_0001.jpg
	clymerKLR650_Page_140_Image_0001.jpg
	clymerKLR650_Page_141_Image_0001.jpg
	clymerKLR650_Page_142_Image_0001.jpg
	clymerKLR650_Page_143_Image_0001.jpg
	clymerKLR650_Page_144_Image_0001.jpg
	clymerKLR650_Page_145_Image_0001.jpg
	clymerKLR650_Page_146_Image_0001.jpg
	clymerKLR650_Page_147_Image_0001.jpg
	clymerKLR650_Page_148_Image_0001.jpg
	clymerKLR650_Page_149_Image_0001.jpg
	clymerKLR650_Page_150_Image_0001.jpg
	clymerKLR650_Page_151_Image_0001.jpg
	clymerKLR650_Page_152_Image_0001.jpg
	clymerKLR650_Page_153_Image_0001.jpg
	clymerKLR650_Page_154_Image_0001.jpg
	clymerKLR650_Page_155_Image_0001.jpg
	clymerKLR650_Page_156_Image_0001.jpg
	clymerKLR650_Page_157_Image_0001.jpg
	clymerKLR650_Page_158_Image_0001.jpg
	clymerKLR650_Page_159_Image_0001.jpg
	clymerKLR650_Page_160_Image_0001.jpg
	clymerKLR650_Page_161_Image_0001.jpg
	clymerKLR650_Page_162_Image_0001.jpg
	clymerKLR650_Page_163_Image_0001.jpg
	clymerKLR650_Page_164_Image_0001.jpg
	clymerKLR650_Page_165_Image_0001.jpg
	clymerKLR650_Page_166_Image_0001.jpg
	clymerKLR650_Page_167_Image_0001.jpg
	clymerKLR650_Page_168_Image_0001.jpg
	clymerKLR650_Page_169_Image_0001.jpg
	clymerKLR650_Page_170_Image_0001.jpg
	clymerKLR650_Page_171_Image_0001.jpg
	clymerKLR650_Page_172_Image_0001.jpg
	clymerKLR650_Page_173_Image_0001.jpg
	clymerKLR650_Page_174_Image_0001.jpg
	clymerKLR650_Page_175_Image_0001.jpg
	clymerKLR650_Page_176_Image_0001.jpg
	clymerKLR650_Page_177_Image_0001.jpg
	clymerKLR650_Page_178_Image_0001.jpg
	clymerKLR650_Page_179_Image_0001.jpg
	clymerKLR650_Page_180_Image_0001.jpg
	clymerKLR650_Page_181_Image_0001.jpg
	clymerKLR650_Page_182_Image_0001.jpg
	clymerKLR650_Page_183_Image_0001.jpg
	clymerKLR650_Page_184_Image_0001.jpg
	clymerKLR650_Page_185_Image_0001.jpg
	clymerKLR650_Page_186_Image_0001.jpg
	clymerKLR650_Page_187_Image_0001.jpg
	clymerKLR650_Page_188_Image_0001.jpg
	clymerKLR650_Page_189_Image_0001.jpg
	clymerKLR650_Page_190_Image_0001.jpg
	clymerKLR650_Page_191_Image_0001.jpg
	clymerKLR650_Page_192_Image_0001.jpg
	clymerKLR650_Page_193_Image_0001.jpg
	clymerKLR650_Page_194_Image_0001.jpg
	clymerKLR650_Page_195_Image_0001.jpg
	clymerKLR650_Page_196_Image_0001.jpg
	clymerKLR650_Page_197_Image_0001.jpg
	clymerKLR650_Page_198_Image_0001.jpg
	clymerKLR650_Page_199_Image_0001.jpg
	clymerKLR650_Page_200_Image_0001.jpg
	clymerKLR650_Page_201_Image_0001.jpg
	clymerKLR650_Page_202_Image_0001.jpg
	clymerKLR650_Page_203_Image_0001.jpg
	clymerKLR650_Page_204_Image_0001.jpg
	clymerKLR650_Page_205_Image_0001.jpg
	clymerKLR650_Page_206_Image_0001.jpg
	clymerKLR650_Page_207_Image_0001.jpg
	clymerKLR650_Page_208_Image_0001.jpg
	clymerKLR650_Page_209_Image_0001.jpg
	clymerKLR650_Page_210_Image_0001.jpg
	clymerKLR650_Page_211_Image_0001.jpg
	clymerKLR650_Page_212_Image_0001.jpg
	clymerKLR650_Page_213_Image_0001.jpg
	clymerKLR650_Page_214_Image_0001.jpg
	clymerKLR650_Page_215_Image_0001.jpg
	clymerKLR650_Page_216_Image_0001.jpg
	clymerKLR650_Page_217_Image_0001.jpg
	clymerKLR650_Page_218_Image_0001.jpg
	clymerKLR650_Page_219_Image_0001.jpg
	clymerKLR650_Page_220_Image_0001.jpg
	clymerKLR650_Page_221_Image_0001.jpg
	clymerKLR650_Page_222_Image_0001.jpg
	clymerKLR650_Page_223_Image_0001.jpg
	clymerKLR650_Page_224_Image_0001.jpg
	clymerKLR650_Page_225_Image_0001.jpg
	clymerKLR650_Page_226_Image_0001.jpg
	clymerKLR650_Page_227_Image_0001.jpg
	clymerKLR650_Page_228_Image_0001.jpg
	clymerKLR650_Page_229_Image_0001.jpg
	clymerKLR650_Page_230_Image_0001.jpg
	clymerKLR650_Page_231_Image_0001.jpg
	clymerKLR650_Page_232_Image_0001.jpg
	clymerKLR650_Page_233_Image_0001.jpg
	clymerKLR650_Page_234_Image_0001.jpg
	clymerKLR650_Page_235_Image_0001.jpg
	clymerKLR650_Page_236_Image_0001.jpg
	clymerKLR650_Page_237_Image_0001.jpg
	clymerKLR650_Page_238_Image_0001.jpg
	clymerKLR650_Page_239_Image_0001.jpg
	clymerKLR650_Page_240_Image_0001.jpg
	clymerKLR650_Page_241_Image_0001.jpg
	clymerKLR650_Page_242_Image_0001.jpg
	clymerKLR650_Page_243_Image_0001.jpg
	clymerKLR650_Page_244_Image_0001.jpg
	clymerKLR650_Page_245_Image_0001.jpg
	clymerKLR650_Page_246_Image_0001.jpg
	clymerKLR650_Page_247_Image_0001.jpg
	clymerKLR650_Page_248_Image_0001.jpg
	clymerKLR650_Page_249_Image_0001.jpg
	clymerKLR650_Page_250_Image_0001.jpg
	clymerKLR650_Page_251_Image_0001.jpg
	clymerKLR650_Page_252_Image_0001.jpg
	clymerKLR650_Page_253_Image_0001.jpg
	clymerKLR650_Page_254_Image_0001.jpg
	clymerKLR650_Page_255_Image_0001.jpg
	clymerKLR650_Page_256_Image_0001.jpg
	clymerKLR650_Page_257_Image_0001.jpg
	clymerKLR650_Page_258_Image_0001.jpg
	clymerKLR650_Page_259_Image_0001.jpg
	clymerKLR650_Page_260_Image_0001.jpg
	clymerKLR650_Page_261_Image_0001.jpg
	clymerKLR650_Page_262_Image_0001.jpg
	clymerKLR650_Page_263_Image_0001.jpg
	clymerKLR650_Page_264_Image_0001.jpg
	clymerKLR650_Page_265_Image_0001.jpg
	clymerKLR650_Page_266_Image_0001.jpg
	clymerKLR650_Page_267_Image_0001.jpg
	clymerKLR650_Page_268_Image_0001.jpg
	clymerKLR650_Page_269_Image_0001.jpg
	clymerKLR650_Page_270_Image_0001.jpg
	clymerKLR650_Page_271_Image_0001.jpg
	clymerKLR650_Page_272_Image_0001.jpg
	clymerKLR650_Page_273_Image_0001.jpg
	clymerKLR650_Page_274_Image_0001.jpg
	clymerKLR650_Page_275_Image_0001.jpg
	clymerKLR650_Page_276_Image_0001.jpg
	clymerKLR650_Page_277_Image_0001.jpg
	clymerKLR650_Page_278_Image_0001.jpg
	clymerKLR650_Page_279_Image_0001.jpg
	clymerKLR650_Page_280_Image_0001.jpg
	clymerKLR650_Page_281_Image_0001.jpg
	clymerKLR650_Page_282_Image_0001.jpg
	clymerKLR650_Page_283_Image_0001.jpg
	clymerKLR650_Page_284_Image_0001.jpg
	clymerKLR650_Page_285_Image_0001.jpg
	clymerKLR650_Page_286_Image_0001.jpg
	clymerKLR650_Page_287_Image_0001.jpg
	clymerKLR650_Page_288_Image_0001.jpg
	clymerKLR650_Page_289_Image_0001.jpg
	clymerKLR650_Page_290_Image_0001.jpg
	clymerKLR650_Page_291_Image_0001.jpg
	clymerKLR650_Page_292_Image_0001.jpg
	clymerKLR650_Page_293_Image_0001.jpg
	clymerKLR650_Page_294_Image_0001.jpg
	clymerKLR650_Page_295_Image_0001.jpg
	clymerKLR650_Page_296_Image_0001.jpg
	clymerKLR650_Page_297_Image_0001.jpg
	clymerKLR650_Page_298_Image_0001.jpg
	clymerKLR650_Page_299_Image_0001.jpg
	clymerKLR650_Page_300_Image_0001.jpg
	clymerKLR650_Page_301_Image_0001.jpg
	clymerKLR650_Page_302_Image_0001.jpg
	clymerKLR650_Page_303_Image_0001.jpg
	clymerKLR650_Page_304_Image_0001.jpg
	clymerKLR650_Page_305_Image_0001.jpg
	clymerKLR650_Page_306_Image_0001.jpg
	clymerKLR650_Page_307_Image_0001.jpg
	clymerKLR650_Page_308_Image_0001.jpg
	clymerKLR650_Page_309_Image_0001.jpg
	clymerKLR650_Page_310_Image_0001.jpg
	clymerKLR650_Page_311_Image_0001.jpg
	clymerKLR650_Page_312_Image_0001.jpg
	clymerKLR650_Page_313_Image_0001.jpg
	clymerKLR650_Page_314_Image_0001.jpg
	clymerKLR650_Page_315_Image_0001.jpg
	clymerKLR650_Page_316_Image_0001.jpg
	clymerKLR650_Page_317_Image_0001.jpg
	clymerKLR650_Page_318_Image_0001.jpg
	clymerKLR650_Page_319_Image_0001.jpg
	clymerKLR650_Page_320_Image_0001.jpg
	clymerKLR650_Page_321_Image_0001.jpg
	clymerKLR650_Page_322_Image_0001.jpg
	clymerKLR650_Page_323_Image_0001.jpg
	clymerKLR650_Page_324_Image_0001.jpg
	clymerKLR650_Page_325_Image_0001.jpg
	clymerKLR650_Page_326_Image_0001.jpg
	clymerKLR650_Page_327_Image_0001.jpg
	clymerKLR650_Page_328_Image_0001.jpg
	clymerKLR650_Page_329_Image_0001.jpg
	clymerKLR650_Page_330_Image_0001.jpg
	clymerKLR650_Page_331_Image_0001.jpg
	clymerKLR650_Page_332_Image_0001.jpg
	clymerKLR650_Page_333_Image_0001.jpg
	clymerKLR650_Page_334_Image_0001.jpg
	clymerKLR650_Page_335_Image_0001.jpg
	clymerKLR650_Page_336_Image_0001.jpg
	clymerKLR650_Page_337_Image_0001.jpg
	clymerKLR650_Page_338_Image_0001.jpg

