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Identification numbers

The frame serial number is stamped into the right side of the
steering head and the engine serial number is stamped into the right
engine case. Both of these numbers should be recorded and kept in a
safe place so they can be furnished to law enforcement officials in the
event of theft.

The frame serial number, engine serial number and carburetor
identification number should also be kept in a handy place (such as

The models covered by this manual are as follows:

-EN450-A1 (454 LTD, LTD 450) - 1985
-EN450-A2 (454 LTD, LTD 450) - 1986
-EN450-A3 (454 LTD, LTD 450) - 1987
-EN450-A4 (454 LTD, LTD 450) - 1988
-EN450-A5 (454 LTD, LTD 450) - 1989
-EN450-A6 (454 LTD, LTD 450) - 1990

with your driver’s license) so they are always available when purchas-
ing or ordering parts for your machine.

EN500-A1 (Vulcan 500) - 1990
-EN500-A2 (Vulcan 500) - 1991

-EN500-A3 (Vulcan 500) - 1992
-EN500-A4 (Vulcan 500) - 1993

The following table is a breakdown of the engine and frame numbers by model and year of production:

Year Model Code Frame number range

1985 EN450 A1 US JKAENGA1-FA000001 to 013000
UK EN450A-000001 to 013000

1986 EN450 A2 US JKAENGA1-GA013001 to 028000
UK EN450A-013001 to 028000

1987 EN450 A3 US JKAENGA1-HA028001 to 032000
UK EN450A-028001 to 032000

1988 EN450 A4 US JKAENGA1-JA032001 to 035300
UK EN450A-030301-on

1989 EN450 AS US JKAENGA1-KA035301-on
UK EN450A-035301-on

1990 EN450 A6 US JKAENGA1-LAD40001-on
UK model not imported

1990 ENS500 A1 US JKAENVA1-LA000001 to 007000
UK EN500A-000001-on

1991 EN500 A2 US JKAENVA1-MA007001 to 0081851/

010201 to 011050/015051 to 025000
UK EN500A1 continued

1992 EN500 A3 JKAENVA1-NAD25001 to 045000
UK EN500A-025001-on

1993 EN500 A4 US JKAEXNA1-PA045001
UK EN500A3 continued

F 3

The frame number appears on a decal on the steering head

Engine number range

EN450EA-000001 to 013000
EN450AE-000001 to 012000

ENG450AE-013001 to 028000
EN450A-012001 to 026000

EN450EA-028001 to 030300
EN450A-026001 to 030300

EN450A-032001 to 033000
EN450A-030301-on

EN450A-033301-on
EN450A-033301-on

EN450AE-033301-on

EX500-008186 to 010200/011051 to 015050
EN500AE-018001-on

EXS500AE-018001-on

EX500AE-018001-on
EN500AE-018000-on

EN500AE-018000-on

The engine serial number is located on the right side of the
engine case
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Once you have found all the identification numbers, record them
for reference when buying parts. Since the manufacturers change
specifications, parts and vendors (companies that manufacture various
components on the machine), providing the ID numbers is the only way
to be reasonably sure that you are buying the correct parts.

Whenever possible, take the worn part to the dealer so direct
comparison with the new component can be made. Along the trail from
the manufacturer to the parts shelf, there are numerous places that the
part can end up with the wrong number or be listed incorrectly.

The two places to purchase new parts for your motorcycle - the

they carry. While dealers can obtain virtually every part for your motor-
cycle, the accessory dealer is usually limited to normal high wear items
such as shock absorbers, tune-up parts, various engine gaskets, ca-
bles, chains, brake parts, etc. Rarely will an accessory outlet have ma-
jor suspension components, cylinders, transmission gears, or cases.
Used parts can be obtained for roughly half the price of new ones,
but you can’t always be sure of what you're getting. Once again, take
your worn part to the wrecking yard (breaker) for direct comparison.
Whether buying new, used or rebuilt parts, the best course is to
deal directly with someone who specializes in parts for your particular

accessory store and the franchised dealer - differ in the type of parts make.

General specifications

Frame and suspension

Wheelbase
oL VI N R N, e D3 —— 1485 mm (58.46 inches)
BN D0 i e s R R T e oo R 1555 mm (61.22 inches)
Overall length
EN450

2205 mm (86.81 inches)
2210 mm (87.00 inches)
2265 mm (89.17 inches)

Overall width

ENAGIL. .. cvciusnssvssnovssansrsssinnssiibisimakarsraiepmiorsis i s Dt ok s AL 820 mm (32.28 inches)
EN 0 o s e e S e e e e A Y B e Iy 840 mm (33.07 inches)
Overall height
N . i e R R S L R 1220 mm (48.03 inches)
ENBO. o ssnsansnssravarsmsssssssvas smssvasensansasnessssnmensauss sorkn i oe oA AAS 1230 mm (48.42 inches)
Seat height
EINASI. coycrsmssnssisms s messvas s s SR ssp s e s mPpsd e smma it 745 mm (29.33 inches)
ENBOD. .., oo i it e e s g 1 0 TR R e
Dry weight
EN450
S @XCpt CallONMIE ..o coiseisimssesrsiesmmmmmmessrinsyisesssmssbanmers 180 kg (396 Ibs)
(27511 a1 5 DR P e e et ; 180.5 kg (397.1 Ibs)
UK oo sesesessessessessssssessssesessesseseeessecsssssesssessnssenssesenneee 181 kG (398.2 1bS)
EN500
Excapt GalHOmi. ... cumomsrsimsmmmmsa e 186 kg (409.2 Ibs)
California............. 186.5 kg (410.3 Ibs)

Eroiil SUSDETIBION . < cooiatvmsenimvinssisssssi s s s e sy e
REar SUSPENSION ... iieiiiiaessiasisrrs s s is s sansi s snes
Front brake ....... [
Baar DYAKE i iniii R st s biats i ook s Sea e SR e

Telescopic fork
Twin shocks/coil springs
Hydraulic disc

Mechanical drum
FUBH GEPBCIY ..ciiisimeosmrininssssissnmiinsmsaysssssysisves sossnmssmssriasivontanssnsssss 11.0 liters (2.9 US gallons, 2.51 Imp. gallons)
Engine
IO s T A L S B T s S e S R TR Wm0 Liquid cooled, 4-stroke, DOHC parallel twin
Displacement
BN i T R e e B A 454 cc (27.68 cubic inches)

ENSO0.......... 498 cc (30.36 cubic inches)

lgnitionaystam oo i B R Transistorized

Fuel system ...... Two 34 mm Keihin carburetors
Chteh s TR 2 Wet, multi-plate

TrANSIMBSION e ssssaesmumrsnois Db O R thvaas st ey canar e gaamspwpswnai e 6-speed, constant mesh
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Maintenance techniques,
tools and working facilities

Basic maintenance techniques

There are a number of techniques involved in maintenance and
repair that will be referred to throughout this manual. Application of
these techniques will enable the amateur mechanic to be more effi-
cient, better organized and capable of performing the various tasks
properly, which will ensure that the repair job is thorough and com-
plete.

Fastening systems

Fasteners, basically, are nuts, bolts and screws used to hold two
or more parts together. There are a few things to keep in mind when
working with fasteners. Almost all of them use a locking device of
some type (either a lock washer, locknut, locking tab or thread adhe-
sive). All threaded fasteners should be clean, straight, have undam-
aged threads and undamaged corners on the hex head where the
wrench fits, Develop the habit of replacing all damaged nuts and bolts
with new ones.

Rusted nuts and bolts should be treated with a penetrating oil to
ease removal and prevent breakage. Some mechanics use turpentine
in a spout type oil can, which works quite well. After applying the rust
penetrant, let it “work” for a few minutes before trying to loosen the nut
or bolt. Badly rusted fasteners may have to be chiseled off or removed
with a special nut breaker, available at tool stores.

If a bolt or stud breaks off in an assembly. it can be drilled out and
removed with a special tool called an E-Z out {or screw extractor).
Most dealer service departments and motorcycle repair shops can
perform this task, as well as others (such as the repair of threaded
holes that have been stripped out).

Flat washers and lock washers, mmmm
should always be replaced exactly as removed. Replace any damaged
washers with new ones. Always use a flat washer between a lock
washer and any soft metal surface (such as aluminum), thin sheet
metal or plastic. Special locknuts can only be used once or twice be-
fore they lose their locking ability and must be replaced.

Tightening sequences and procedures

When threaded fasteners are tightened, they are often fightened
to a specific torque value (torque is basically a twisting force). Over-
tightening the fastener can weaken it and cause it to break, while un-
der-tightening can cause it to eventually come loose. Each boit, de-
pending on the material it's made of, the diameter of its shank and the
material it is threaded into, has a specific torque value, which is noted
in the Specifications. Be sure to follow the torque recommendations
closely.

Fasteners laid out in a pattern (i.e. cylinder head bolts, engine
case bolts, etc.) must be loosened or tightened in a sequence to avoid
warping the component. Initially, the bolts/nuts should go on finger
tight only. Next, they should be tightened one full turn each, in a criss-
cross or diagonal pattern. After each one has been tightened one full
turn, return to the first one tightened and tighten them all one half turn,
following the same pattern. Finally, tighten each of them one quarter
turn at a time until each fastener has been tightened to the proper
torque. To loosen and remove the fasteners the procedure would be
reversed.

Disassembly sequence

Component disassembly should be done with care and purpose
to help ensure that the parts go back together properly during re-
assembly. Always keep track of the sequence in which parts are re-
moved. Take note of special characteristics or marks on parts that can
be installed more than one way (such as a grooved thrust washer on a
shaft). It's a good idea to lay the disassembled parts out on a clean

surface in the order that they were removed. It may also be helpful to
make sketches or take instant photos of components before removal.

When removing fasteners from a component, keep track of their
locations. Sometimes threading a bolt back in a part, or putting the
washers and nut back on a stud, can prevent mixups later. If nuts and
bolts can’t be returned to their original locations, they should be kept in
a compartmented box or a series of small boxes. A cupcake or muffin
tin is ideal for this purpose, since each cavity can hold the bolts and
nuts from a particular area (i.e. engine case bolts, valve cover bolts,
engine mount bolts, etc.). A pan of this type is especially helpful when
working on assemblies with very small parts (such as the carburetors
and the valve train). The cavities can be marked with paint or tape to
identify the contents.

Whenever wiring looms, harnesses or connectors are separated,
it's a good idea to identify the two halves with numbered pieces of
masking tape so they can be easily reconnected.

Gasket sealing surfaces

Throughout any motorcycle, gaskets are used to seal the mating
surfaces between components and keep lubricants, fluids, vacuum or
pressure contained in an assembly.

Many times these gaskets are coated with a liquid or paste type
gasket sealing compound before assembly. Age, heat and pressure
can sometimes cause the two parts to stick together so tightly that
they are very difficult to separate. In most cases, the part can be loos-
ened by striking it with a soft-faced hammer near the mating surfaces.
A regular hammer can be used if a block of wood is placed between
the hammer and the part. Do not hammer on cast parts or parts that
could be easily damaged. With any particularly stubborn part, always
recheck to make sure that every fastener has been removed.

Avoid using a screwdriver or bar to pry apart components, as they
can easily mar the gasket sealing surfaces of the parts (which must re-
main smooth). If prying is absolutely necessary, use a piece of wood,
but keep in mind that extra clean-up will be necessary if the wood
splinters.

After the parts are separated, the old gasket must be carefully
scraped off and the gasket surfaces cleaned. Stubborn gasket material
can be soaked with a gasket remover (available in aerosol cans) to
soften it so it can be easily scraped off. A scraper can be fashioned
from a piece of copper tubing by flattening and sharpening one end.
Copper is recommended because it is usually softer than the surfaces
{0 be scraped. which reduces the chance of gouging the part. Some
gaskets can be removed with a wire brush, but regardless of the
method used, the mating surfaces must be left clean and smooth. If for
some reason ihe gasket surface is gouged, then a gasket sealer thick
enough to fill scratches will have to be used during reassembly of the
components. For most applications, a non-drying (or semi-drying) gas-
ket sealer is best.

Hose removal tips

Hose removal precautions closely parallel gasket removal precau-
tions. Avoid scratching or gouging the surface that the hose mates
against or the connection may leak. Because of various chemical reac-
tions, the rubber in hoses can bond itself to the metal spigot that the
hose fits over. To remove a hose, first loosen the hose clamps that se-
cure it to the spigot. Then, with slip joint pliers, grab the hose at the
clamp and rotate it around the spigot. Work it back and forth until it is
completely free, then pull it off (silicone or other lubricants will ease re-
moval if they can be applied between the hose and the outside of the
spigot). Apply the same lubricant to the inside of the hose and the out-
side of the spigot to simplify installation.

If a hose clamp is broken or damaged, do not reuse it. Also, do
not reuse hoses that are cracked, split or torn.
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Spark plug gap adjusting tool

Feeler gauge set

Control cable pressure luber

Tools

A selection of good tools is a basic requirement for anyone who
plans to maintain and repair a motorcycle. For the owner who has few
tools, if any, the initial investment might seem high, but when com-
pared to the spiraling costs of routine maintenance and repair, it is a
wise one.

To help the owner decide which tools are needed to perform the
tasks detailed in this manual, the following tool lists are offered: Main-
tenance and minor repair, Repair and overhaul and Special. The new-
comer to practical mechanics should start off with the Maintenance
and minor repair tool kit, which is adequate for the simpler jobs. Then,
as confidence and experience grow, the owner can tackle more diffi-
cult tasks, buying additional tools as they are needed. Eventually the
basic kit will be built into the Repair and overhaul tool set. Over a pe-
riod of time, the experienced do-it-yourselfer will assemble a tool set
complete enough for most repair and overhaul procedures and will add
tools from the Special category when it is felt that the expense is justi-
fied by the frequency of use.

Maintenance and minor repair tool kit

The tools in this list should be considered the minimum required
for performance of routine maintenance, servicing and minor repair
work. We recommend the purchase of combination wrenches (box end

Hand impact screwdriver and bits

Torque wrenches (left - click type; right - beam type)
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Snap-ring pliers (top - external; bottom - internal)

Allen wrenches (left) and Allen head sockets (right)

Valve spring compressor

Piston pin puller

Telescoping gauges
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0-to1-inch micrometer Cylinder surfacing hone

Cylinder compression gauge Dial indicator set

Multimeter (volt/ohm/ammeter) Adjustable spanner
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Alternator rotor puller

and open end combined in one wrench); while more expensive than
open-ended ones, they offer the advantages of both types of wrench.
Combination wrench set (6 mm to 22 mm)
Adjustable wrench - 8 in
Spark plug socket (with rubber insert)
Spark plug gap adjusting tool
Feeler gauge set
Standard screwdriver (5/16 in x 6 in)
Phillips screwdriver (No. 2 x 6 in)
Allen (hex) wrench set (4 mm to 12 mm)
Combination (slip-joint) pliers - 6 in
Hacksaw and assortment of blades
Tire pressure gauge
Control cable pressure luber
Grease gun
Oif can
Fine emery cloth
Wire brush
Hand impact screwdriver and bits
Funnel (medium size)
Safety goggles
Drain pan
Work light with extension cord

Repair and overhaul tool set

These tools are essential for anyone who plans to perform major
repairs and are intended to supplement those in the Maintenance and
minor repair tool kit. Included is a comprehensive set of sockets which,
though expensive, are invaluable because of their versatility (especially
when various extensions and drives are available). We recommend the
3/8 inch drive over the 1/2 inch drive for general motorcycle mainte-
nance and repair (ideally, the mechanic would have a 3/8 inch drive set
and a 1/2 inch drive set).

Socket set(s)

Reversible ratchet

Extension - 6 in

Universal joint

Torque wrench (same size drive as sockets)

Ball pein hammer - 8 oz

Soft-faced hammer (plastic/rubber)

Standard screwdriver (1/4 in x 6 in)

Standard screwdriver (stubby - 5/16 in)

Phillips screwdriver (No. 3 x 8 in)

Phillips screwdriver (stubby - No. 2)

Pliers - locking

Pliers - lineman’s

Pliers - needle nose

Pliers - snap-ring (internal and external)

Cold chisel - 1/2 in

Scriber

Scraper (made from flattened copper tubing)

Center punch

Pin punches (1/16, 1/8, 3/16 in)

Steel rule/straightedge - 12 in

Pin-type spanner wrench

A selection of files

Wire brush (large)
Note: Another tool which is often useful is an electric drill with a chuck
capacity of 3/8 inch (and a set of good quality drill bits).

Special tools

The tools in this list include those which are not used regularly,
are expensive to buy, or which need to be used in accordance with
their manufacturer’s instructions. Unless these tools will be used fre-
quently, it is not very economical to purchase many of them. A consid-
eration would be to split the cost and use between yourself and a
friend or friends (e.g. members of a motorcycle club).

This list primarily contains tools and instruments widely available
to the public, as well as some special tools produced by the vehicle
manufacturer for distribution to dealer service departments. As a re-
sult, references to the manufacturer's special tools are occasionally in-
cluded in the text of this manual. Generally, an alternative method of
doing the job without the special tool is offered. However, sometimes
there is no alternative to their use. Where this is the case, and the tool
can't be purchased or borrowed, the work should be turned over to the
dealer service department or a motorcycle repair shop.

Valve spring compressor

Piston ring removal and installation tool

Piston pin puller

Telescoping gauges

Micrometer(s) and/or dial/Vernier calipers

Cylinder surfacing hone

Cylinder compression gauge

Dial indicator set

Multimeter

Adjustable spanner

Alternator rotor holder

Alternator rotor puller

Manometer or vacuum gauge set

Small air compressor with blow gun and tire chuck

Buying tools

For the do-it-yourselfer who is just starting to get involved in mo-
torcycle maintenance and repair, there are a number of options avail-
able when purchasing tools. If maintenance and minor repair is the ex-
tent of the work to be done, the purchase of individual tools is
satisfactory. If, on the other hand, extensive work is planned, it would
be a good idea to purchase a modest tool set from one of the large re-
tail chain stores. A set can usually be bought at a substantial savings
over the individual tool prices (and they often come with a tool box). As
additional tools are needed, add-on sets, individual tools and a larger
tool box can be purchased to expand the tool selection. Building a tool
set gradually allows the cost of the tools to be spread over a longer pe-
riod of time and gives the mechanic the freedom to choose only those
tools that will actually be used.

Tool stores and motorcycle dealers will often be the only source
of some of the special tools that are needed, but regardless of where
tools are bought, try to avoid cheap ones (especially when buying
screwdrivers and sockets) because they won't last very long. There are
plenty of tools around at reasonable prices, but always aim to pur-
chase items which meet the relevant national safety standards. The ex-
pense involved in replacing cheap tools will eventually be greater than
the initial cost of quality tools.

It is obviously not possible to cover the subject of tools fully here.
For those who wish to learn more about tools and their use, there is a
book entitled Motorcycle Workshop Practice Manual (Book no. 1454)
available from the publishers of this manual. It also provides an intro-
duction to basic workshop practice which will be of interest to a home
mechanic working on any type of motorcycle.
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Engine doesn't start or is difficult to start

1  Starter motor does not rotate

1 Engine stop switch Off.

2  Fuse blown. Check main fuse under the seat (EN450) or the
starter relay (EN500) (Chapter 9).

3  Battery voltage low. Check and recharge battery (Chapter 9).

4  Starter motor defective. Make sure the wiring to the starter is se-
cure. Make sure the starter solenoid (relay) clicks when the start button
is pushed. If the solenoid clicks, then the fault is in the wiring or motor.
5  Starter solenoid (relay) faulty. It is located under the seat. Check it
according to the procedure in Chapter 9.

6 Starter button not contacting. The contacts could be wet, cor-
roded or dirty. Disassemble and clean the switch (Chapter 9).

7  Wiring open or shorted. Check all wiring connections and har-
nesses to make sure that they are dry, tight and not corroded. Also
check for broken or frayed wires that can cause a short to
ground/earth (see wiring diagram, Chapter 9).

8 Ignition switch defective. Check the switch according to the pro-
cedure in Chapter 9. Replace the switch with a new one if it is defec-
tive.

9  Engine stop switch defective. Check for wet, dirty or corroded
contacts. Clean or replace the switch as necessary (Chapter 9).

10 Faulty starter lockout switch. Check the wiring to the switch and
the switch itself according to the procedures in Chapter 9.

2  Starter motor rotates but engine does not turn over

1 Starter motor clutch defective. Inspect and repair or replace
(Chapter 2).

2 Damaged idler or starter gears. Inspect and replace the damaged
parts (Chapter 2).

3  Starter works but engine won't turn over (seized)

Seized engine caused by one or more internally damaged compo-
nents. Failure due to wear, abuse or lack of lubrication. Damage can
include seized valves, valve lifters, camshaft, pistons, crankshaft, con-
necting rod bearings, or transmission gears or bearings. Refer to
Chapter 2 for engine disassembly.

4  No fuel flow

1 No fuel in tank.

2 Fuel tap vacuum hose broken or disconnected.

3 Tank cap air vent obstructed. Usually caused by dirt or water. Re-
move it and clean the cap vent hole.

4  Fuel tap clogged. Remove the tap and clean it and the filter
(Chapter 4).

5  Fuel line clogged. Pull the fuel line loose and carefully blow
through it.

6 Inlet needle valves clogged. For both the valves to be clogged, ei-
ther a very bad batch of fuel with an unusual additive has been used,
or some other foreign object has entered the tank. Many times after a
machine has been stored for many months without running, the fuel
turns to a varnish-like liquid and forms deposits on the inlet needle
valves and jets. The carburetors should be removed and overhauled if
draining the float bowls does not alleviate the problem.

5 Engine flooded

1 Float level too high. Check and adjust as described in Chapter 4.

2 Inlet needle valve worn or stuck open. A piece of dirt, rust or other
debris can cause the inlet needle to seat improperly, causing excess
fuel to be admitted to the float bowl. In this case, the float chamber
should be cleaned and the needle and seat inspected. If the needle
and seat are worn, then the leaking will persist and the parts should be
replaced with new ones (Chapter 4).

3  Starting technique incorrect. Under normal circumstances (i.e., if
all the carburetor functions are sound) the machine should start with
little or no throttle. When the engine is cold, the choke should be oper-
ated and the engine started without opening the throttle. When the en-
gine is at operating temperature, only a very slight amount of throttle
should be necessary. If the engine is flooded, turn the fuel tap off and
hold the throttle open while cranking the engine. This will allow addi-
tional air to reach the cylinders. Remember to turn the fuel back on af-
ter the engine starts.

6 No spark or weak spark

1 Ignition switch Off.
2  Engine stop switch turned to the Off position.
3  Battery voltage low. Check and recharge battery as necessary
(Chapter 9).
4  Spark plug dirty, defective or worn out. Locate reason for fouled
plug(s) using spark plug condition chart and follow the plug mainte-
nance procedures in Chapter 1.
5  Spark plug cap or high-tension wiring faulty. Check condition. Re-
place either or both components if cracks or deterioration are evident.
6  Spark plug cap not making good contact. Make sure that the plug
cap fits snugly over the plug end.
7 IC igniter defective. Check the unit, referring to Chapter 5 for de-
tails.
8  Pickup coil defective. Check the unit, referring to Chapter 5 for
details.
9 Ignition coil(s) defective. Check the coils, referring to Chapter 5.
10 Ignition or stop switch shorted. This is usually caused by water,
corrosion, damage or excessive wear. The switches can be disassem-
bled and cleaned with electrical contact cleaner. If cleaning does not
help, replace the switches (Chapter 9).
11 Wiring shorted or broken between:

a) Ignition switch and engine stop switch

b) IC igniter and engine stop switch

c) IC igniter and ignition coil

d) Ignition coil and plug

e) IC igniter and pickup coils
Make sure that all wiring connections are clean, dry and tight. Look for
chafed and broken wires (Chapters 5 and 9).

7 Compression low

1 Spark plug loose. Remove the plug and inspect the threads. Rein-
stall and tighten to the specified torque (Chapter 1).

2  Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there’s a chance that the gasket or
head is damaged if the problem has persisted for any length of time.
The head bolts should be tightened to the proper torque in the correct
sequence (Chapter 2).

3  Improper valve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve. Check
and adjust the valve clearances (Chapter 1).

4  Cylinder and/or piston worn. Excessive wear will cause compres-
sion pressure to leak past the rings. This is usually accompanied by
worn rings as well. A top end overhaul is necessary (Chapter 2).

5 Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburetion problem that
causes excess carbon deposits or seizures to form on the pistons and
rings. Top end overhaul is necessary (Chapter 2).

6  Piston ring-to-groove clearance excessive. This is caused by ex-
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cessive wear of the piston ring |ands. Piston replacement is necessary
(Chapter 2).

7 Cylinder head gasket damaged. If the head is allowed to become
loose, or if excessive carbon build-up on the piston crown and com-
bustion chamber causes extremely high compression, the head gasket
may leak. Retorquing the head is not always sufficient to restore the
seal, so gasket replacement is necessary (Chapter 2).

8 Cylinder head warped. This is caused by overheating or improp-
erly tightened head bolts. Machine shop resurfacing or head replace-
ment is necessary (Chapter 2).

9 Valve spring broken or weak, Caused by component failure or
wear; the spring(s) must be replaced (Chapter 2).

10 Valve not seating properly. This is caused by a bent valve (from
over-rewving or improper valve adjustment), burned valve or seat (im-
proper carburetion) or an accumulation of carbon deposits on the seat
(from carburetion, \ubrication problems). The valves must be cleaned
and/or replaced and the seats serviced if possible (Chapter 2).

8 Stalls after starting

1 Improper choke action. Make sure the choke rod is getting a full
stroke and staying in the “out” position.

2  Ignition malfunction. See Chapter 5.

3 Carburetor malfunction. See Chapter 4.

4  Fuel contaminated. The fuel can be contaminated with either dirt
or water, or can change chemically if the machine is allowed to sit for
several months or more. Drain the tank and float bowls (Chapter 4).

5 Intake air leak. Check for loose carburetor-to-intake manifold
connections, loose or missing vacuum gauge access port cap or hose,
or loose carburetor top (Chapter 4).

6 Idle speed incorrect. Turn idle speed adjuster screw until the en-
gine idles at the specified rpm (Chapters 1 and 4).

9 Rough idle

1 Ignition malfunction. See Chapter 5.

2 Idle speed incorrect. See Chapter 1.

3 Carburetors not synchronized. Adjust carburetors with vacuum
gauge set or manometer as outlined in Chapter 1.

4  Carburetor malfunction. See Chapter 4.

5 Fuel contaminated. The fuel can be contaminated with either dirt
or water, or can change chemically if the machine is allowed to sit for
several months or more. Drain the tank and float bowls. If the problem
is severe, a carburetor overhaul may be necessary (Chapters 1 and 4).
6 Intake air leak.

7 Air filter clogged. Service or replace air filter element (Chap-
ter 1).

Poor running at low speed

10 Spark weak

11 Fuel/air mixture incorrect

1 Pilot screw(s) out of adjustment (Chapters 1 and 4).

2  Pilotjet or air passage clogged. Remove and overhaul the carbu-
retors (Chapter 4).

3 Air bleed holes clogged. Remove carburetor and blow out all pas-
sages (Chapter 4),

4 Airfiltter clogged, poorly sealed or missing.

5  Air filter-to-carburetor boot poorly sealed. Look for cracks, holes
or loose clamps and replace or repair defective parts.

6 Fuel level too high or too low. Adjust the floats (Chapter 4).

7 Fuel tank air vent obstructed. Make sure that the air vent passage
in the filler cap is open.

g8 Carburetor intake manifolds loose. Check for cracks, breaks,
tears or loose clamps or bolts. Repair or replace the rubber boots.

12 Compression low

1 Spark plug loose. Remove the plug and inspect the threads. Rein-
stall and tighten to the specified torque (Chapter 1).

2 Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there's a chance that the gasket and
head are damaged if the problem has persisted for any length of time.
The head bolts should be tightened to the proper torque in the correct
sequence (Chapter 2).

3 Improper valve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve. Check
and adjust the valve clearances {Chapter 1).

4  Cylinder and/or piston worn. Excessive wear will cause compres-
sion pressure to leak past the rings. This is usually accompanied by
worn rings as well. A top end overhaul is necessary (Chapter 2).

5  Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburetion problem that
causes excess carbon deposits or seizures to form on the pistons and
rings. Top end overhaul is necessary (Chapter 2).

6 Piston ring-to-groove clearance excessive. This is caused by ex-
cessive wear of the piston ring lands. Piston replacement is necessary
(Chapter 2).

7  Cylinder head gasket damaged. If the head is allowed to become
joose, or if excessive carbon build-up on the piston crown and com-
bustion chamber causes extremely high compression, the head gasket
may leak. Retorquing the head is not always sufficient to restore the
seal, so gasket replacement is necessary (Chapter 2).

8 Cylinder head warped. This is caused by overheating or improp-
erly tightened head bolts. Machine shop resurfacing or head replace-
ment is necessary (Chapter 2).

g Valve spring broken or weak. Caused by component failure or
wear: the spring(s) must be replaced (Chapter 2).

10 Valve not seating properly. This is caused by a bent valve (from
over-revving or improper valve adjustment), burned valve or seat (im-
proper carburetion) or an accumulation of carbon deposits on the seat
(from carburetion, |ubrication problems). The valves must be cleaned
and/or replaced and the seats serviced if possible (Chapter 2).

1  Battery voltage low. Check and recharge battery (Chapter 9).

2 Spark plug fouled, defective or worn out, Refer to Chapter 1 for
spark plug maintenance.

3 Spark plug cap or high tension wiring defective. Refer to Chapters
1 and 5 for details on the ignition system.

4  Spark plug cap not making contact.

5 Incorrect spark plug. Wrong type, heat range or cap configura-
tion. Check and install correct plugs listed in Chapter 1. A cold plug or
one with a recessed firing electrode will not operate at low speeds
without fouling.

6 IC igniter defective. See Chapter 5.

7  Pickup coil defective. See Chapter 5;

8 Ignition coil(s) defective. See Chapter 5.

13 Poor acceleration

1 Carburetors leaking or dirty. Qverhaul the carburetors (Chapter 4).
2  Timing not advancing. The pickup coil unit or the IC igniter may
be defective. If so, they must be replaced with new ones, as they can-
not be repaired.

3 Carburetors not synchronized. Adjust them with a vacuum gauge
set or manometer (Chapter 1).

4  Engine oil viscosity too high. Using a heavier oil than that recom-
mended in Chapter 1 can damage the oil pump or lubrication system
and cause drag on the engine.

5  Brakes dragging. In front, usually caused by debris which has en-
tered the brake piston sealing boot, or from a warped disc or bent axle.
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Repair as necessary (Chapter 7). In the rear, may be caused by a stick-
ing brake cable. Clean and lubricate (see Chapter 1).

Poor running or no power at high speed

14 Firing incorrect

1 Air filter restricted. Clean or replace filter (Chapter 1).

2  Spark plug fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

3  Spark plug cap or high tension wiring defective. See Chapters 1
and 5 for details on the ignition system.

4  Spark plug cap not in good contact. See Chapter 5.

5 Incorrect spark plug. Wrong type, heat range or cap configura-
tion. Check and install correct plugs listed in Chapter 1. A cold plug or
one with a recessed firing electrode will not operate at low speeds
without fouling.

6  IC igniter defective. See Chapter 5.

7 Ignition coil(s) defective. See Chapter 5.

15 Fuel/air mixture incorrect

1 Main jet clogged. Dirt, water and other contaminants can clog the
main jets. Clean the fuel tap filter, the float bow! area, and the jets and
carburetor orifices (Chapter 4).

2  Main jet wrong size. The standard jetting is for sea level atmo-
spheric pressure and oxygen content.

3  Throttle shaft-to-carburetor body clearance excessive. Refer to
Chapter 4 for inspection and part replacement procedures.

4  Air bleed holes clogged. Remove and overhaul carburetors
(Chapter 4).

5  Airfilter clogged, poorly sealed or missing.

6 Air filter-to-carburetor boot poorly sealed. Look for cracks, holes
or loose clamps, and replace or repair defective parts.

7  Fuel level too high or too low. Adjust the float(s) (Chapter 4).

8  Fuel tank air vent obstructed. Make sure the air vent passage in
the filler cap is open.

9 Carburetor intake manifolds loose. Check for cracks, breaks,
tears or loose clamps or bolts. Repair or replace the rubber boots
(Chapter 2).

10 Fuel tap clogged. Remove the tap and clean it and the filter
(Chapter 1).

11 Fuel line clogged. Pull off the fuel line loose and carefully blow
through it.

16 Compression low

1 Spark plug loose. Remove the plugs and inspect threads. Rein-
stall and tighten to the specified torque (Chapter 1).

2  Cylinder head not sufficiently tightened down. If the cylinder head
is suspected of being loose, then there’s a chance that the gasket and
head are damaged if the problem has persisted for any length of time.
The head bolts should be tightened to the proper torque in the correct
sequence (Chapter 2).

3  Improper valve clearance. This means that the valve is not closing
completely and compression pressure is leaking past the valve. Check
and adjust the valve clearances (Chapter 1).

4  Cylinder and/or piston worn. Excessive wear will cause compres-
sion pressure to leak past the rings. This is usually accompanied by
worn rings as well. A top end overhaul is necessary (Chapter 2).

5 Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburetion problem that
causes excess carbon deposits or seizures to form on the pistons and
rings. Top end overhaul is necessary (Chapter 2).

6 Piston ring-to-groove clearance excessive. This is caused by ex-
cessive wear of the piston ring lands. Piston replacement is necessary
(Chapter 2).

7  Cylinder head gasket damaged. If the head is allowed to become
loose, or if excessive carbon build-up on the piston crown and com-
bustion chamber causes extremely high compression, the head gasket
may leak. Retorquing the head is not always sufficient to restore the
seal, so gasket replacement is necessary (Chapter 2).

8 Cylinder head warped. This is caused by overheating or improp-
erly tightened head bolts. Machine shop resurfacing or head replace-
ment is necessary (Chapter 2).

9 Valve spring broken or weak. Caused by component failure or
wear; the spring(s) must be replaced (Chapter 2).

10 Valve not seating properly. This is caused by a bent valve (from
over-revving or improper valve adjustment), burned valve or seat (im-
proper carburetion) or an accumulation of carbon deposits on the seat
(from carburetion, lubrication problems). The valves must be cleaned
and/or replaced and the seats serviced if possible (Chapter 2).

17 Knocking or pinging

1 Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
crown and chamber is the easiest way to remove the build-up. Other-
wise, the cylinder head will have to be removed and decarbonized
(Chapter 2).

2  Incorrect or poor quality fuel. Old or improper grades of gasoline
(petrol) can cause detonation. This causes the piston to rattle, thus the
knocking or pinging sound. Drain old fuel and always use the recom-
mended fuel grade.

3  Spark plug heat range incorrect. Uncontrolled detonation indi-
cates the plug heat range is too hot. The plug in effect becomes a glow
plug, raising cylinder temperatures. Install the proper heat range plug
(Chapter 1).

4  Improper air/fuel mixture. This will cause the cylinder to run hot,
which leads to detonation. Clogged jets or an air leak can cause this
imbalance. See Chapter 4.

18 Miscellaneous causes

1 Throttle valve doesn't open fully. Adjust the cable slack (Chap-
ter 1).

2 Clutch slipping. Caused by a cable that is improperly adjusted or
snagging or damaged, loose or worn clutch components. Refer to
Chapters 1 and 2 for adjustment and overhaul procedures.

3  Timing not advancing.

4  Engine oil viscosity too high. Using a heavier oil than the one rec-
ommended in Chapter 1 can damage the oil pump or lubrication sys-
tem and cause drag on the engine.

5  Brakes dragging. In front, usually caused by debris which has en-
tered the brake piston sealing boot, or from a warped disc or bent axle.
Repair as necessary. In the rear, may be caused by a sticking brake
cable. Clean and lubricate (see Chapter 1).

Overheating

19 Cooling system not operating properly

1 Coolant level low. Check coolant level as described in Chapter 1.
If coolant level is low, the engine will overheat.

2 Leak in cooling system. Check cooling system hoses and radiator
for leaks and other damage. Repair or replace parts as necessary
(Chapter 3).

3 Thermostat sticking open or closed. Check and replace as de-
scribed in Chapter 3.

4  Faulty radiator cap. Remove the cap and have it pressure
checked at a service station.

5 Coolant passages clogged. Have the entire system drained and
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flushed, then refill with new coolant.

6  Water pump defective. Remove the pump and check the compo-
nents.

7  Clogged radiator fins. Clean them by blowing compressed air
through the fins from the back side.

20 Firing incorrect

1 Spark plug fouled, defective or worn out. See Chapter 1 for spark
plug maintenance.

2 Incorrect spark plugs.

3 Faulty ignition coils (Chapter 5).

21 Fuel/air mixture incorrect

1 Main jet clogged. Dirt, water and other contaminants can clog the
main jets. Clean the fuel tap filter, the float bowl area and the jets and
carburetor orifices (Chapter 4).

2 Main jet wrong size. The standard jetting is for sea level atmo-
spheric pressure and oxygen content.

3 Airfilter poorly sealed or missing.

4 Air filter-to-carburetor boot poorly sealed. Look for cracks, holes
or loose clamps and replace or repair.

5  Fuel level too low. Adjust the float(s) (Chapter 4).

6  Fuel tank air vent obstructed. Make sure that the air vent passage
in the filler cap is open.

7  Carburetor intake manifolds loose. Check for cracks, breaks,
tears or loose clamps or bolts. Repair or replace the rubber boots
(Chapter 2).

22 Compression too high

1 Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the pis-
ton crown and chamber is the easiest way to remove the build-up.
Otherwise, the cylinder head will have to be removed and decar-
bonized (Chapter 2).

2  Improperly machined head surface or installation of incorrect gas-
ket during engine assembly. Check Specifications (Chapter 2).

23 Engine load excessive

1 Clutch slipping. Caused by an out of adjusiment or snagging ca-
ble or damaged, loose or worn clutch components. Refer to Chapters
1 and 2 for adjustment and overhaul procedures.

2  Engine ail level too high. The addition of too much oil will cause
pressurization of the crankcase and inefficient engine operation. Check
Specifications and drain to proper level (Chapter 1).

3  Engine oil viscosity too high. Using a heavier oil than the one rec-
ommended in Chapter 1 can damage the oil pump or lubrication sys-
tem as well as cause drag on the engine.

4  Brakes dragging. In front, usually caused by debris which has en-
tered the brake piston sealing boot, or from a warped disc or bent axle.
Repair as necessary (Chapter 7). In the rear, may be caused by a stick-
ing brake cable. Clean and lubricate (Chapter 1).

24 Lubrication inadequate

are not rated high enough for use in this engine. Check the Specifica-
tions section and change to the correct oil (Chapter 1).

25 Miscellaneous causes

Modification to exhaust system. Most aftermarket exhaust sys-
tems cause the engine to run leaner, which makes it run hotter. When
installing an accessory exhaust system, always check whether you
need to rejet the carburetors.

Clutch problems

26 Clutch slipping

1 No clutch lever play. Adjust clutch lever free play according to the
procedure in Chapter 1.

2 Friction plates worn or warped. Overhaul the clutch assembly
(Chapter 2).

3  Steel plates worn or warped (Chapter 2).

4 Clutch springs broken or weak. Old or heat-damaged (from slip-
ping clutch) springs should be replaced with new ones (Chapter 2).

5  Clutch release not adjusted properly. See Chapter 1.

6  Clutch inner cable hanging up. Caused by a frayed cable or
kinked outer cable. Replace the cable. Repair of a frayed cable is not
advised.

7  Cluteh release mechanism defective. Check the release shaft,
pushrod and bearings. Replace any defective parts (Chapter 2).

8  Clutch hub or housing unevenly worn. This causes improper en-
gagement of the plates. Replace the damaged or worn parts (Chap-
ter 2).

27 Clutch not disengaging completely

1 Clutch lever play excessive. Adjust at bars or at engine (Chap-
ter 1).

2 Clutch plates warped or damaged. This will cause clutch drag,
which in tumn causes the machine to creep. Overhaul the clutch assem-
bly (Chapter 2).

3  Clutch spring tension uneven. Usually caused by a sagged or bro-
ken spring. Check and replace the springs (Chapter 2).

4  Engine oil deteriorated. Old, thin, worn out oil will not provide
proper lubrication for the plates, causing the clutch to drag. Replace
the oil and filter (Chapter 1).

5 Engine oil viscosity too high. Using a heavier oil than recom-
mended in Chapter 1 can cause the plates to stick together, putting a
drag on the engine. Change to the correct weight oil (Chapter 1).

6 Clutch housing seized on shaft. Lack of lubrication, severe wear
or damage can cause the housing to seize on the shaft. Overhaul of the
clutch, and perhaps transmission, may be necessary to repair damage
(Chapter 2).

7  Clutch release mechanism defective. Worn or damaged release
mechanism parts can stick and fail to apply force to the pressure plate.
Overhaul the clutch cover components (Chapter 2).

8 Loose clutch hub nut. Causes housing and hub misalignment
putting a drag on the engine. Engagement adjustment continually
varies. Overhaul the clutch assembly (Chapter 2).

Gear shifting problems

1 Engine oil level too low. Friction caused by intermittent lack of lu-
brication or from oil that is overworked can cause overheating. The oil
provides a definite cooling function in the engine. Check the oil level
(Chapter 1).

2  Poor guality engine oil or incorrect viscosity or type. Qil is rated
not only according to viscosity but also according to type. Some oils

28 Doesn’t go into gear or lever doesn’t return

1 Clutch not disengaging. See Section 27.

2 Shift fork(s) bent or seized. Often caused by dropping the ma-
chine or from lack of lubrication. Overhaul the transmission (Chap-
ter 2).
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3 Gear(s) stuck on shaft. Most often caused by a lack of lubrication
or excessive wear in transmission bearings and bushings. Overhaul the
transmission (Chapter 2).

4  Shift drum binding. Caused by lubrication failure or excessive
wear. Replace the drum and bearings (Chapter 2).

5  Shift lever return spring weak or broken (Chapter 2).

&  Shift lever broken. Splines stripped out of lever or shaft, caused
by allowing the lever to get loose or from dropping the machine. Re-
place necessary parts (Chapter 2).

7 Shift arm pawl broken or worn. Full engagement and rotary move-
ment of shift drum results. Replace shaft assembly (Chap-
ter 2).

8  Pawl spring broken. Allows pawl to “float", causing sporadic shift
operation. Replace spring (Chapter 2).

29 Jumps out of gear

1 Shift fork(s) worn. Qverhaul the transmission (Chapter 2).

2 Gear groove(s) worn. Overhaul the transmission (Chapter 2).

3  Gear dogs or dog slots worn or damaged. The gears should be in-
spected and replaced. No attempt should be made to service the worn
parts.

30 Overshifts

1 Paw! spring weak or broken (Chapter 2).
2  Shift drum positioning lever not functioning (Chapter 2).

Abnormal engine noise

31 Knocking or pinging

1 Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the pis-
ton crown and chamber is the easiest way to remove the build-up.
Otherwise, the cylinder head will have to be removed and decar-
bonized (Chapter 2).

2 Incorrect or poor quality fuel. Old or improper fuel can cause det-
onation. This causes the piston to rattle, thus the knocking or pinging
sound. Drain the old fuel and always use the recommended grade fuel
(Chapter 4).

3 Spark plug heat range incorrect. Uncontrolled detonation indi-
cates that the plug heat range is too hot. The plug in effect becomes a
glow plug, raising cylinder temperatures. Install the proper heat range
plug (Chapter 1).

4 Improper air/fuel mixture. This will cause the cylinder to run hot
and lead to detonation. Clogged jets or an air leak can cause this im-
balance. See Chapter 4.

32 Piston slap or rattling

1 Cylinder-to-piston clearance excessive. Caused by improper as-
sembly. Inspect and overhaul top end parts (Chapter 2).

2 Connecting rod bent. Caused by over-revving, trying to start a
badly flooded engine or from ingesting a foreign object into the com-
bustion chamber. Replace the damaged parts (Chapter 2).

3 Piston pin or piston pin bore worn or seized from wear or lack of
lubrication. Replace damaged parts (Chapter 2).

4 Piston ring(s) worn, broken or sticking. Overhaul the top end
(Chapter 2).

5  Piston seizure damage. Usually from lack of lubrication or over-
heating. Replace the pistons and bore the cylinders, as necessary
(Chapter 2).

6  Connecting rod bearing and/or piston pin-end clearance exces-
sive. Caused by excessive wear or lack of lubrication. Replace worn
parts.

33 Valve noise

1 Incorrect valve clearances. Adjust the clearances by referring to
Chapter 1.

2 Valve spring broken or weak. Check and replace weak valve
springs (Chapter 2).

3  Camshaft or cylinder head worn or damaged. Lack of lubrication
at high rpm is usually the cause of damage. Insufficient oil or failure to
change the oil at the recommended intervals are the chief causes.
Since there are no replaceable bearings in the head, the head itself will
have to be replaced if there is excessive wear or damage (Chapter 2).

34 Other noise

1 Cylinder head gasket leaking. This will cause compression leak-
age into the cooling system (which may show up as air bubbles in the
coolant in the radiator). Also, coolant may get into the oil (which will
turn the oil gray). In either case, have the cooling system checked by a
dealer service department.

2  Exhaust pipe leaking at cylinder head connection. Caused by im-
proper fit of pipe(s) or loose exhaust flange. All exhaust fasteners
should be tightened evenly and carefully. Failure to do this will lead to
a leak.

3  Crankshaft runout excessive. Caused by a bent crankshaft (from
over-rewving) or damage from an upper cylinder component failure.
Can also be attributed to dropping the machine on either of the
crankshaft ends.

4 Engine mounting bolts loose. Tighten all engine mount bolts to
the specified torque (Chapter 2).

5  Crankshaft bearings worn (Chapter 2).

6 Camshaft chain tensioner defective. Replace according to the
procedure in Chapter 2.

7  Camshaft chain, sprockets or guides worn (Chapter 2).

8 Loose alternator rotor. Tighten the mounting bolt to the specified
torque (Chapter 2). '

Abnormal driveline noise

35 Clutch noise

1 Clutch housing/friction plate clearance excessive (Chapter 2).
2  Loose or damaged clutch pressure plate and/or bolts (Chapter 2).

36 Transmission noise

1 Bearings worn. Also includes the possibility that the shafts are
worn. Overhaul the transmission (Chapter 2).

2  Gears worn or chipped (Chapter 2).

3  Metal chips jammed in gear teeth. Probably pieces from a broken
clutch, gear or shift mechanism that were picked up by the gears. This
will cause early bearing failure (Chapter 2).

4 Engine oil level too low. Causes a howl from transmission. Also
affects engine power and clutch operation (Chapter 1).

37 Final drive noise

Belt not adjusted properly (Chapter 1).

Pulley (engine or rear wheel) loose. Tighten fasteners (Chapter 6).
Pulley(s) worn. Replace pulley(s) (Chapter 6).

Rear pulley warped. Replace (Chapter 6).

Wheel coupling worn. Replace coupling (Chapter 6).
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Troubleshooting
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from side-to-side. Replace bearings and races (Chapter 6).

3 Races dented or worn. Denting results from wear in only one po-
sition (e.g., straight ahead) from striking an immovable object or hole or
from dropping the machine. Replace races and bearings (Chap-
ter 6).

4  Steering stem lubrication inadequate. Causes are grease getting
hard from age or being washed out by high pressure car washes. Dis-
assemble steering head and repack bearings (Chapter 6).

5  Steering stem bent. Caused by hitting a curb or hole or from
dropping the machine. Replace damaged part. Do not try to straighten
stemn (Chapter 6).

6  Front tire air pressure too low (Chapter 1).

47 Handlebar shakes or vibrates excessively

1 Tires worn or out of balance (Chapter 7).

2  Swingarm bearings worn. Replace worn bearings by referring to
Chapter 6.

3 Rim(s) warped or damaged. Inspect wheels for runout (Chapter 7).
4  Wheel bearings worn. Worn front or rear wheel bearings can
cause poor tracking. Worn front bearings will cause wobble (Chap-
ter 7).

5 Handlebar clamp bolts loose (Chapter 6).

6  Steering stem or fork clamps loose. Tighten them to the specified
torque (Chapter 6).

7 Engine mount bolts loose. Will cause excessive vibration with in-
creased engine rpm (Chapter 2).

48 Handlebar pulls to one side

1 Frame bent. Definitely suspect this if the machine has been
dropped. May or may not be accompanied by cracking near the bend.
Replace the frame (Chapter 6).

2 Wheel out of alignment. Caused by improper location of axle
spacers or from bent steering stem or frame (Chapter 6).

3 Swingarm bent or twisted. Caused by age (metal fatigue) or im-
pact damage. Replace the arm (Chapter 6).

4  Steering stem bent. Caused by impact damage or from dropping
the motorcycle. Replace the steering stem (Chapter 6).

5  Fork leg bent. Disassemble the forks and replace the damaged
parts (Chapter 6).

6  Fork oil level uneven.

49 Poor shock absorbing qualities

1 Too hard:
a) Fork oil level excessive (Chapter 6).
b) Fork oil viscosity too high. Use a lighter oil (see the Specifications
in Chapter 6).
c) Fork tube bent. Causes a harsh, sticking feeling (Chapter 6).
d) Shock shaft or body bent or damaged (Chapter 6).
€) Fork internal damage (Chapter 6).
f) Shock internal damage.
g) Tire pressure too high (Chapters 1 and 7).
2 Too soft:
a) Fork or shock oil insufficient and/or leaking (Chapter 6).
b) Fork oil level too low (Chapter 6).
) Fork oil viscosity too light (Chapter 6).
d) Fork springs weak or broken (Chapter 6).

Braking problems

50 Front brakes are spongy, don’t hold

1 Air in brake line. Caused by inattention to master cylinder fluid
ievel or by leakage. Locate problem and bleed brakes (Chapter 7).

2 Pads or disc worn (Chapters 1 and 7).

3 Brake fluid leak. See paragraph 1.

4 Contaminated pads. Caused by contamination with oil, grease,
brake fluid, etc. Clean or replace pads. Clean disc thoroughly with
brake cleaner (Chapter 7).

5  Brake fluid deteriorated. Fluid is old or contaminated. Drain sys-
tem, replenish with new fluid and bleed the system (Chapter 7).

6  Master cylinder internal parts worn or damaged causing fluid to
bypass (Chapter 7).

7 Master cylinder bore scratched. From ingestion of foreign mate-
rial or broken spring. Repair or replace master cylinder (Chapter 7).

8  Disc warped. Replace disc (Chapter 7).

51 Brake lever or pedal pulsates

1 Disc warped. Replace disc (Chapter 7).

2 Axle bent. Replace axle (Chapter 7).

3 Brake caliper bolts loose (Chapter 7).

4  Brake caliper shafts damaged or sticking, causing caliper to bind.
Lube the shafts and/or replace them if they are corroded or bent
(Chapter 7).

5  Wheel warped or otherwise damaged (Chapter 7).

6  Wheel bearings damaged or worn (Chapter 7).

7 Brake drum out of round. Replace brake drum (Chapter 7).

52 Brakes drag

1 Master cylinder piston seized. Caused by wear or damage to pis-
ton or cylinder bore (Chapter 7).

2 Lever balky or stuck. Check pivot and lubricate (Chapter 7).

3 Brake caliper binds. Caused by inadequate lubrication or damage
to caliper shafts (Chapter 7).

4  Brake caliper piston seized in bore. Caused by wear or ingestion
of dirt past deteriorated seal (Chapter 7).

5  Brake pad damaged. Pad material separating from backing plate.
Usually caused by faulty manufacturing process or from contact with
chemicals. Replace pads (Chapter 7).

6  Pads improperly installed (Chapter 7).

7 Rear brake pedal free play insufficient (Chapter 1).

8  Rear brake springs weak. Replace the springs (Chapter 7).

Electrical problems

53 Battery dead or weak

1 Battery faulty. Caused by sulfated plates which are shorted
through the sedimentation or low electrolyte level. Also, broken battery
terminal making only occasional contact (Chapter 9).

2 Battery cables making poor contact (Chapter 9).

3 Load excessive. Caused by addition of high wattage lights or
other electrical accessories.

4 Ignition switch defective. Switch either grounds/earths internally
or fails to shut off system. Replace the switch (Chapter 9).

5  Regulator/rectifier defective (Chapter 9).

6  Stator coil open or shorted (Chapter 9).

7 Wiring faulty. Wiring grounded/earthed or connections loose in ig-
nition, charging or lighting circuits (Chapter 9).

54 Battery overcharged

1 Regulator/rectifier defective. Overcharging is noticed when bat-
tery gets excessively warm or boils over (Chapter 9).

2  Battery defective. Replace battery with a new one (Chapter 9).

3 Battery amperage too low, wrong type or size. Install manufac-
turer’s specified amp-hour battery to handle charging load (Chapter 9).
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Contents
Air filter element - SErVICING..........c.oveevveeeeerereeeooeoooo 13 26
Air suction valves - check ............cocovvvevvevnnon, M | 3
Battery electrolyte level/specific QRN = CHBCK: ciov e 4 29
Brake pads and linings - wear check..............oooocooovoo 5 27
Brake pedal position and play - check and adjustment. 7 18
Brake system - general check............co.coovevvmvmoooooooo 6 2
Carburetor synchronization - check and adjustment..................... 19 16
Clutch - check and adjustment........................... 10 i
Cooling system - CheCk —.............o.ovovveeeeeeeoeooo 20 v 18
Cooling system - draining, flushing and refilling .................. 21 Steering head bearings - check and adjustment.........ccocrviiieier. . 25
Cylinder compression - Check .............ocooovceovooooso RS S O I o o 28
Drive belt and pulleys - check, adjustment and lubrication........... 1 Throttle and choke operation/grip freeplay - check
Engine oil/filter - Change ...........c..euiveiceeeecoeone oo 12 SR e AR S T 9
Evaporative emission control system Tires/wheels - general check ..............coocoooooooooi 8

(California models only) - check 22 Valve clearances - check and adjustment ....................ocooovo.. 17
EXhaust SYSLEM = CHECK ....ciiuccriviiiiiiiciesiireeseessesse e eesse s 24
Specifications
Engine
Spark plugs

Type

US and Canadian models...............covuoomevooveooooooo NGK DSEA or ND X27ES-U
UK models NGK DR8ES or ND X27ESR-U

Engine idle speed
Except California models
California models

0.6 to 0.7 mm (0.024 to 0.028 inch)

1200 +/- 50 rpm
1300 +/- 50 rpm

0.13 to 0.18 mm (0.005 to 0.007 inch)
0.18 to 0.23 mm (0.007 to 0.009 inch)
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Cylinder compression pressure
EN450 models... e
EN500 models...

Carburetor synchronlzatlon {vacuum dlfferenoe
between cylinders) ...

Cylinder numbering (from ‘eﬁ srda to nght snde of blke}

Chassis
Brake pad minimum thiCKNESS ...
Brake pedal POSIION. ......crwuirrisamussrasssssnisssessssssisms s saseess
Freeplay adjustments
Throttle grip...
Clutch lever (gap batween Iever and Ievar bfacket
when freeplay is taken up)
Brake pedal........coovrivimiisinesmniens
Choke lever (EN450 ONY) ....cvvermiinimmmsssssssssmsnsassesssssssssssmnees
Drive belt
Slack (at 4.5 kg/9.9 Ibs pressure)
EN450 models .............
ENBSOO0 MOTEIS ..vcvveveereisresmmrensasssssssssmssasasssssssns
Battery electrolyte specific gravity
Minimum tire tread depth

Rear...
Tire pressures (cold}
Front .
Rear (US and Canada)
Up 10 215 IDS (97.5 KQ).oovvvvrmruenasiissunssnsssnsenacnes
215 to 406 Ibs (97.5 to 184 kg) ..
REAT (UK ..oveeemsecemrssisbssssssnsssssssssensssssnssmsssasspsesesstsssasssisssasssssassses
“Measured from top of footpeg to top of brake pedal

Torque specifications

Spark plugs.
Valve cover bolts AR P

Recommended lubricants and fluids
Engine/transmission oil
TVDIE orvrssmomssssesbiiorissssiibasts i siimss b s s sasn s e pasommess sessamtentns
Viscosity
In cold climates......ccommesaiisinnrasinns
In warm climates
Capacity
With filter change
Oil Change OnNlY ......coecueciisimmsmeseasesses
Coolant

Brake fluid......ccocevemressmsinssmmssssssssssissessns
Fork oil
§ 17 pe———eee RS
Amount (EN450 models)
DRI s s
At oil change
Amount (EN500 models)

Dry fill..

At oil change
Oil level (fully compressed]

EN450 models ..

ENS00 MOGEIS ..cveereereerurrermesssssnsiasssnsnsssssnassasasssssnasasreeasss

Miscellaneous

Wheel bearings.......cooomeesnmeianss
Swingarm pivot bearings ...
Cables and lever pivots.............
Sidestand/centerstand pivots ...
Brake pedab’shlft lever pwots...
Throttle grip...

119 to 185 psi (8.19 to 12.74 Bars)
129 to 213 psi (8.88 to 14.67 Bars)

Less than 2 cm Hg (0.391 inch)
1-2

1.0 mm (0.040 inch)
50 to 60 mm (1.97 to 2.36 inches)

2 to 3 mm (0.08 to 0.12 inch)

2 to 3 mm (0.08 to 0.12 inch)
20 to 30 mm (0.8 to 1.2 inch)
2 to 3 mm (0.08 to 0.12 inch)

8.5 to 18.5 mm (0.33 to 0.73 inch)
6.0 to 12.5 mm (0.24 to 0.49 inch)
1.280 at 68 degrees F (20 degrees C)

1.0 mm (0.04 inch)
2.0 mm (0.08 inch)

28 psi (1.9 Bars)

28 psi (2.2 Bars)
32 psi (2.5 Bars)
28 psi (2.2 Bars)

29 Nm (22 ft-lbs)
17 Nm (12.5 ft-Ibs)
12 Nm (104 in-Ibs)
14 Nm (120 in-lbs)
See Chapter 2

API grade SE or SF

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

3.0 liters (3.2 US qt, 5.3 Imp pt)
2.8 liters (3.0 US qt, 4.9 Imp pt)

50/50 mixture of ethylene glycol based antifreeze and soft water
1.4 liters (1.5 US qt, 2.46 Imp pt)
DOT 3

SAE 10W20 - fork oil

355 +/- 2.5 cc (12.0 +/- 0.084 US fl oz, 12. 49+/- 0.09 Imp fl 02)
Approximately 300 cc (10.14 US fl oz, 10.56 Imp fl 0z)

385 +/- 2.5 cc (13.0 +/- 0.084 US fl oz, 13.55 +/- 0.09 imp fl oz)
Approximately 330 cc (11.15 US fl oz, 11.62 Imp fl 0z)

162 +/- 2 mm (6.38 +/- 0.08 inches)
128 +/- 2 mm (5.04 +/- 0.08 inches)

Medium weight, lithium-based multi-purpose grease
Medium weight, lithium-based multi-purpose grease
Chain and cable lubricant or 10W30 motor oil
Medium-weight, lithium-based multi-purpose grease
Chain and cable lubricant or 10W30 motor oil
Multi-purpose grease or dry film lubricant




Kawasaki EN450 & 500
Routine maintenance intervals

Note: The pre-ride inspection outlined in the owner’s manual covers
checks and maintenance that should be carried out on a dally basis. It's
condensed and included here to remind you of its importance. Always
perform the pre-ride inspection at every maintenance interval (in addi-
tion to the procedures listed). The intervals listed below are the shortest
intervals recommended by the manufacturer for each particular opera-
tion during the model years covered in this manual. Your owner’s man-
ual may have different intervals for your model.

Daily or before riding

Check the engine oil level

Check the fuel level and inspect for leaks

Check the engine coolant level and look for leaks

Check the operation of both brakes - also check the fluid
level and look for leakage (front)

Check the tires for damage, the presence of foreign objects
and correct air pressure

Check the throttle for smooth operation and correct
freeplay

Check the operation of the clutch - make sure the freeplay
is correct

Make sure the steering operates smoothly, without loose-
ness and without binding

Check for proper operation of the headlight, taillight, brake
light, turn signals, indicator lights, speedometer and horn

Make sure the sidestand and centerstand return to their
fully up positions and stay there under spring pressure

Make sure the engine STOP switch works properly

After the initial 500 miles (800 km)

Perform all of the daily checks plus:
Check and adjust the valve clearances
Clean the air filter element
Check/adjust the idle speed
Check/adjust the carburetor synchronization
Check/adjust the drive belt slack
Change the engine oil and oil filter
Check the evaporative emission control system (California
models)
Check the cooling system hoses
Check the battery electrolyte level
Check the tightness of all fasteners
Check the steering
Check/adjust clutch freeplay
Check the brake fluid level
Check/adjust the brake pedal position
Check the operation of the brake light

Every 3000 miles (5000 km)

Check the drive belt and pulleys for wear

Check/adjust the drive belt tension

Clean and gap the spark plugs

Check the operation of the air suction valve (if equipped)
Check/adjust the idle speed

Check/adjust the carburetor synchronization

Check the evaporative emission control system (California
models)

Adjust the clutch freeplay

Check the brake fluid level

Check the brake discs, pads, drum and shoes

Check/adjust the brake pedal position

Check the operation of the brake light

Lubricate all cables

Lubricate the clutch and brake lever pivots

Lubricate the shift/brake lever pivots and the
sidestand/centerstand pivots

Check the steering

Check the tires and wheels

Check the battery electrolyte level

Every 6000 miles (10,000 km)

All of the items above plus:

Adjust the valve clearances

Change the engine oil and oil filter

Clean the air filter element

Check the cleanliness of the fuel system and the condition
of the fuel and vacuum hoses

Lubricate the swingarm needle bearings (Chapter 6)

Replace the spark plugs

Check the exhaust system for leaks and check the tight-
ness of the fasteners

Every year

Replace the coolant filter - later UK models (Chapter 3)

Every 12,000 miles (20,000 km) or two years

Change the brake fluid

Lubricate the steering head bearings

Lubricate the drum brake cam (Chapter 7)

Replace the air filter element. (Also replace after every five
cleanings).

Every 18,000 miles (30,000 km) or two years

Check the cooling system and replace the coolant

Every 18,000 miles (30,000 km)

Change the fork oil

Every two years

Overhaul the brake caliper and master cylinder (Chapter 7)
Check and lubricate the wheel bearings (Chapter 7)
Lubricate the speedometer gear

Every four years

Replace the fuel hoses (Chapter 4)
Replace the brake hose (Chapter 7)
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2.3a Decals under the seat include a vacuum hose
routing diagram . . .

2.3c A decal on the drive belt guard lists belt
maintenance intervals

2 Introduction to tune-up and routine maintenance

Refer to illustrations 2.3a, 2.3b and 2.3¢

1 This Chapter covers in detail the checks and procedures neces-
sary for the tune-up and routine maintenance of your motorcycle. Sec-
tion 1 includes the routine maintenance schedule, which is designed to
keep the machine in proper running condition and prevent possible
problems. The remaining Sections contain detailed procedures for car-
rying out the items listed on the maintenance schedule, as well as ad-
ditional maintenance information designed to increase reliability.

2  Since routine maintenance plays such an important role in the
safe and efficient operation of your motorcycle, it is presented here as
a comprehensive check list. For the rider who does all his/her own
maintenance, these lists outline the procedures and checks that
should be done on a routine basis.

3 Maintenance information is printed on decals under the seat and
on the belt guard (see illustrations). If the information on the decals
differs from that included here, use the information on the decal.

4  Deciding where to start or plug into the routine maintenance
schedule depends on several factors. If you have a motorcycle whose
warranty has recently expired, and if it has been maintained according
to the warranty standards, you may want to pick up routine mainte-
nance as it coincides with the next mileage or calendar interval. If you
have owned the machine for some time but have never performed any
maintenance on it, then you may want to start at the nearest interval
and include some additional procedures to ensure that nothing impor-

3.3 Check the oil level at the inspection window (lower arrow);
to add oil, remove the filler cap (upper arrow)

tant is overlooked. If you have just had a major engine overhaul, then
you may want to start the maintenance routine from the beginning. If
you have a used machine and have no knowledge of its history or
maintenance record, you may desire to combine all the checks into
one large service initially and then settle into the maintenance schedule
prescribed.

5 The Sections which outline the inspection and maintenance pro-
cedures are written as step-by-step comprehensive guides to the per-
formance of the work. They explain in detail each of the routine inspec-
tions and maintenance procedures on the check list. References to
additional information in applicable Chapters is also included and
should not be overlooked.

6  Before beginning any maintenance or repair, the machine should
be cleaned thoroughly, especially around the oil filter, spark plugs,
cylinder head covers, side covers, carburetors, etc, Cleaning will help
ensure that dirt does not contaminate the engine and will allow you to
detect wear and damage that could otherwise easily go unnoticed.

3 Fluid levels - check

Engine oil
Refer to illustration 3.3

1 Place the motorcycle on the centerstand, then start the engine
and allow it to reach normal operating temperature. Caution: Do not
run the engine in an enclosed space such as a garage or workshop.
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st 4

3.9 To add brake fluid, remove the master cylinder cover screws
(arrows) and lift off the cover and diaphragm

3.7 With the master cylinder in a level position, check the fiuid
level in the inspection window

3.15 Check coolant level through the inspection hole in the right
side cover; it should be between the Full and Low marks
with the engine cold

2  Stop the engine and allow the machine to sit undisturbed on the
centerstand for about five minutes.

3 With the engine off, check the oil level in the window located at
the lower part of the right crankcase cover. The oil level should be be-
tween the Maximum and Minimum level marks next to the window
[see illustration).

4 If the level is below the Minimum mark, remove the oil filler cap
from the right crankcase cover (see illustration 3.3) and add enough
oil of the recommended grade and type to bring the level up to the
Maximum mark. Do not overfill.

Brake fluid

Refer to illustrations 3.7 and 3.9

5 Inorder to ensure proper operation of the hydraulic disc brake, the
Suid level in the master cylinder reservoir must be properly maintained.

&  Turn the handlebars until the top of the master cylinder is as level
as possible. If necessary, tilt the bike slightly to make the master cylin-
der level.

7 Look closely at the inspection window in the master cylinder
reservoir. Make sure that the fluid level is above the Lower mark on the
reservoir (see illustration).

8 [fthe level is low, the fluid must be replenished. Before removing
e master cylinder cap, cover the fuel tank to protect it from brake
Sad spills (which will damage the paint) and remove all dust and dirt
%om the area around the cap.

2 Remove the screws (see illustration) and lift off the cap and

3.16 The reservoir is located inside the right side cover; to add
coolant, remove the filler cap (arrow)

rubber diaphragm. Note: Do not operate the brake lever with the cap
removed.

10 Add new, clean brake fluid of the recommended type until the
level is above the inspection window. Do not mix different brands of
brake fluid in the reservoir, as they may not be compatible.

11 Replace the rubber diaphragm and the cover. Tighten the screws
evenly, but do not overtighten them.

12 Wipe any spilled fluid off the reservoir body and reposition and
tighten the brake lever and master cylinder assembly if it was moved.
13  If the brake fluid level was low, inspect the front brake system for
leaks.

Coolant

Refer to illustrations 3.15 and 3.16

14 The engine must be cold for the results to be accurate, so always
perform this check before starting the engine for the first time each
day. The reservoir is located on the right side of the frame near the
front of the bike.

15 Check the coolant level through the inspection window in the side
cover (see illustration).

16 The coolant level is satisfactory if it is between the Low and Full
marks on the reservoir. If the level is at or below the Low mark, remove
the reservoir cap and add the recommended coolant mixture (see this
Chapter's Specifications) until the Full level is reached (see illustra-
tion). If the coolant level seems to be consistently low, check the entire
cooling system for leaks.
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4.3 Remove the junction box bracket bolt (arrow) and lift the
junction box to uncover the battery

4 .
4.7 Check the specific gravity with a hydrometer

4 Battery electrolyte level/specific gravity - check

Refer to illustrations 4.3, 4.4, 4.7 and 4. 11

Caution: Be extremely careful when handling or working around the
battery. The electrolyte is very caustic and an explosive gas (hydrogen)
is given off when the battery is charging. Note: The first Steps describe
battery removal. If the electrolyte level is known to be sufficient it won't
be necessary to remove the battery.

1 Remove the seat (see Chapter 8).

2 Remove the fuel tank and bracket (see Chapter 4).

3 On EN450 models, remove its bolts and lift off the igniter, then re-
|ease the battery holder bracket. On EN500 models, unbolt the junction
box bracket and lift it off together with the junction box and battery
cover (see illustration). Note the position of the carburetor vent tube
and battery vent tube.

4 Remove the bolts securing the battery cables to the battery termi-
nals (remove the negative cable first, positive cable last) (see illustra-
tion). Pull the battery straight up to remove it. The electrolyte level will
now be visible through the translucent battery case - it should be be-
tween the Upper and Lower level marks.

5 Ifitis low, remove the cell caps and fill each cell to the upper level
mark with distilled water. Do not use tap water (except in an emer-
gency), and do not overfill. The cell holes are quite small, so it may help

A B
4.4 The positive terminal is identified by a plus mark molded into
the top of the battery and the negative terminal is identified
by a minus mark (arrows); ALWAYS disconnect the
negativecahlefwstandcoimctitlastto prevent
sparks which could cause a battery explosion

4.11 The clear plastic vent tube supplied with the battery fits
inside the motorcycle's drain tube (arrow) when the
battery is installed

to use a plastic squeeze bottle with a small spout to add the water. If
the level is within the marks on the case, additional water is not

necessary.

6 Next. check the specific gravity of the electrolyte in each cell with
a small hydrometer made especially for motorcycle batteries. These
are available from most dealer parts departments or motorcycle acces-
sory stores.

7 Remove the caps, draw some electrolyte from the first cell into
the hydrometer (see illustration) and note the specific gravity. Com-
pare the reading to the Specifications listed in this Chapter. Note:
Add 0.004 points to the reading for every 10-degrees F above 68-de-
grees F (20-degrees C) - subtract 0.004 points from the reading for ev-
ery 10-degrees below 68-degrees F (20-degrees C). Return the elec-
trolyte to the appropriate cell and repeat the check for the remaining
cells. When the check is complete, rinse the hydrometer thoroughly
with clean water.

8 If the specific gravity of the electrolyte in each cell is as specified,
the battery is in good condition and is apparently being charged by the
machine’s charging system.

g If the specific gravity is low, the battery is not fully charged. This
may be due to corroded battery terminals, a dirty battery case, a mal-
functioning charging system, or loose of corroded wiring connections.
On the other hand, it may be that the battery is warn out, especially if
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5.2 Look into the front of the caliper to check the brake
pads for wear (arrows)

6.6 To adjust the rear brake light switch, hold the switch
body and turn the locknut (arrow)

the machine is old, or that infrequent use of the motorcycle prevents
normal charging from taking place.

10 Be sure to correct any problems and charge the battery if neces-
sary. Refer to Chapter 9 for additional battery maintenance and charg-
ing procedures.

11 Install the battery cell caps, tightening them securely. Reconnect
the cables to the battery, attaching the positive cable first and the neg-
ative cable last. Make sure to install the plastic cap over the positive
terminal. Install the junction box, fuel tank and bracket and the seat. Be
very careful not to pinch or otherwise restrict the battery vent tube (see
Hlustration), as the battery may build up enough internal pressure dur-
ng normal charging system operation to explode.

5 Brake pads and linings - wear check

5.4 If the pointer (upper arrow) goes past the Usable Range
indicator toward the rear of the bike, the linings are worn
and must be replaced; the adjuster (lower arrow)
is used to set brake pedal freeplay

plate (see illustration).

3 Ifthe pads are worn excessively, they must be replaced with new
ones (see Chapter 7).

4  To check the rear brake linings, press the brake pedal firmly and
look at the indicator on the brake drum (see illustration). If the pointer
is beyond the Usable Range scale, replace the brake shoes (see Chap-
ter 7).

6  Brake system - general check

Refer to illustration 6.6

1 A routine general check of the brakes will ensure that any prob-
lems are discovered and remedied before the rider's safety is jeopar-
dized.

2  Check the brake lever and pedal for loose connections, excessive
play, bends, and other damage. Replace any damaged parts with new
ones (see Chapter 7).

3  Make sure all brake fasteners are tight. Check the brake pads and
linings for wear (see Section 5) and make sure the fluid level in the
reservoir is correct (see Section 3). Look for leaks at the hose connec-
tions and check for cracks in the hoses. If the lever is spongy, bleed
the brakes as described in Chapter 7.

4  Make sure the brake light operates when the brake lever is de-
pressed.

5  Make sure the brake light is activated when the rear brake pedal
is depressed approximately 15 mm (0.6 inch).

6  If adjustment is necessary, hold the switch and turn the adjusting
nut on the switch body (see illustration) until the brake light is acti-
vated when required. Turning the switch out will cause the brake light
to come on sooner, while turning it in will cause it to come on later. If
the switch doesn’t operate the brake lights, check it as described in
Chapter 9.

7  The front brake light switch is not adjustable. If it fails to operate
properly, replace it with a new one (see Chapter 9).

Refer to illustrations 5.2 and 5.4

1 The front brake pads and rear brake linings should be checked at
fhe recommended intervals and replaced with new ones when worn
beyond the limit listed in this Chapter's Specifications (front) or Chap-
ter 7 (rear).

2  To check the brake pads, remove the caliper (without disconnect-
ng the brake hose) so you can see clearly into the front of the brake
caliper (see Chapter 7). The brake pads should have at least the speci-
fied minimum amount of lining material remaining on the metal backing

7  Brake pedal position and play - check and adjustment

Refer to illustration 7.2

1 Rear brake pedal position is largely a matter of personal prefer-
ence. Locate the pedal so that the rear brake can be engaged quickly
and easily without excessive foot movement. The recommended fac-
tory setting is listed in this Chapter's Specifications.

2  To adjust the position of the pedal, loosen the locknut on the ad-
justing bolt, turn the bolt to set the pedal position and tighten the
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7.2 To adjust the brake pedal position, loosen the locknut (arrow)
and turn the adjusting bolt

9.3 Loosen the accelerator or decelerator cable locknut and turn
the adjusting nut to obtain the correct throttle freeplay

A
B
c
D

Accelerator cable (toward front of bike)
Decelerator cable (toward rear of bike)
Locknuts

Adjusting nuts

locknut (see illustration).

3 If necessary, adjust the brake light switch (see Section 6).

4  With the pedal position adjusted correctly, check freeplay. Apply
the rear brake and compare the pedal travel with that listed in this
Chapter’s Specifications.

5 To adjust the freeplay, turn the adjuster at the rear end of the
brake rod (see illustration 5.4).

8 Tires/wheels - general check

Refer to illustration 8.4

1 Routine tire and wheel checks should be made with the realiza-
tion that your safety depends to a great extent on their condition.

2 Check the tires carefully for cuts, tears, embedded nails or other
sharp objects and excessive wear. Operation of the motorcycle with
excessively worn tires is extremely hazardous, as traction and handling
are directly affected. Measure the tread depth at the center of the tire
and replace worn tires with new ones when the tread depth is less than
specified. Note: In the UK, tread depth must be at least 1 mm over 3/4
of the tread breadth all the way around the tire, with no bald patches.

3 Repair or replace punctured tires as soon as damage is noted. Do
not try to patch a torn tire, as wheel balance and tire reliability may be
impaired.

4  Check the tire pressures when the tires are cold and keep them

=
]

9.5 If freeplay can’t be set at the throttle grip, use the adjusters
at the carburetors

A  Accelerator cable adjuster
B Decelerator cable adjuster
C Locknuts

properly inflated (see illustration). Proper air pressure will increase tire
life and provide maximum stability and ride comfort. Keep in mind that
low tire pressures may cause the tire to slip on the rim or come off, while
high tire pressures will cause abnormal tread wear and unsafe handling.
5  The cast wheels used on this machine are virtually maintenance
free, but they should be kept clean and checked periodically for cracks
and other damage. Never attempt to repair damaged cast wheels; they
must be replaced with new ones.

6 Check the valve stem locknuts to make sure they are tight. Also,
make sure the valve stem cap is in place and tight. If it is missing, in-
stall a new one made of metal or hard plastic.

9 Throttle and choke operation/grip freeplay - check and
adjustment

Throttle check

1 With the engine stopped, make sure the throttle grip rotates easily
from fully closed to fully open with the front wheel turned at various an-
gles. The grip should return automatically from fully open to fully
closed when released. If the throttle sticks, check the throttle cables
for cracks or kinks in the housings. Also, make sure the inner cables
are clean and well-lubricated.

2 Check for a small amount of freeplay at the grip and compare the
freeplay to the value listed in this Chapter's Specifications.
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9.10 On EN450 models, check choke freeplay at the handlebar
lever when the choke plunger touches the choke plunger

A Choke plunger lever
B Choke plunger

C  Choke lever

$.12 On EN500 models, make sure the choke plunger lever moves
freely and the bushing (arrow) is in good condition

Throttle adjustment
Se=fer to illustrations 9.3 and 9.5

Note: These motorcycles use two throttle cables - an accelerator cable
@nd a decelerator cable.
2 Freeplay adjustments can be made at the throttle end of the ca-

A e Loosen the locknut on the cable where it leaves the handlebar

Iiet {see illustration). Turn the adjuster until the desired freeplay is ob-
t=ned, then retighten the lockwheel.

; &  Iithe cables can't be adjusted at the grip end, adjust them at the

:'e ower ends. To do this, first remove the fuel tank (see Chapter 4).

3 S Loosen the locknuts on both throttle cables (see illustration),

4 #en turn both adjusting nuts in completely. This will create a large
amount of freeplay at the throttle grip.

2. &  Make sure the throttle grip is in the fully closed position.

F T Tum out the adjusting nut of the decelerator cable until the inner
=abie just becomes tight, then tighten the locknut.

- £  Tum the accelerator cable adjusting nut until the desired freeplay
= obtained at the throttle grip, then tighten the locknut.
- Make sure the throttle linkage lever contacts the idle adjusting

e screw when the throttle grip is in the closed throttle position. Warning:
Tum the handlebars all the way through their travel with the engine
=ing. Idle speed should not change. If it does, the cables may be

ly wwsed incorrectly. Correct this condition before riding the bike.

E

y Choke check

2 EN450 models

'S

Sefer fo illustrations 9.10 and 9.11

'S ¥ you're working on an EN450 model, check the freeplay at the

9.11 Loosen the locknut and turn the adjusting nut to set
choke freeplay on EN450 models

A Adjusting nut B

Locknut

10.2 Check clutch freeplay between the lever and bracket; make
the initial adjustment at the lever

A Check freeplay here
B Lockwheel

C  Adjuster

choke lever (see illustration). Compare with the value listed in this
Chapter’s Specifications.

11 If freeplay is incorrect, loosen the locknut on the cable adjuster
(see illustration). Turn the adjusting nut to set freeplay, then tighten
the locknut.

EN500 models

Refer to illustration 9.12

12 Inspect the choke handle and plunger (see illustration). The
choke should pull out easily and stay out by itself. If it doesn’t, check
the plunger bushing for wear or damage and replace as necessary.

10 Clutch - check and adjustment

Refer to illustrations 10.2 and 10.4

1 Correct clutch freeplay is necessary to ensure proper clutch oper-
ation and reasonable clutch service life. Freeplay normally changes be-
cause of cable stretch and clutch wear, so it should be checked and
adjusted periodically.

2 Clutch cable freeplay is checked at the lever on the handlebar.
Slowly pull in on the lever until resistance is felt, then note how far the
lever has moved away from its bracket at the pivot end (see illustra-
tion). Compare this distance with the value listed in this Chapter's Spec-
ifications. Too little freeplay may result in the clutch not engaging com-
pletely. If there is too much freeplay, the clutch might not release fully.
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10.4 Details of the lower end of the clutch cable
A Adjusting nuts C  Dust cover
B Bracket
@
h i i .
| “ R R Y R
i = )
i
i
i |I 11.4 If the nylon facing material is worn off at any point on the
belt, replace it immediately
1 Polyurethane (black)
| 2 Kevlar cord (yellow)
[ 3  Nylon fabric facing (white)

it 3 Freeplay adjustments can be made at the clutch lever by loosen-
' ing the lockwheel and turning the adjuster until the desired freeplay is
il obtained. Always retighten the lockwheel once the adjustment is com-
i plete. If the lever adjuster reaches the end of its travel, try adjusting the
cable at its bracket on the engine.
4  Loosen the adjusting nuts at the lower end of the cable com-
pletely (see illustration).
5  Loosen the knurled lockwheel at the clutch lever and turn the ad-
; juster in or out to expose approximately 5 or 6 mm of threads between
i the adjuster and the lockwheel.
; d 6  Pull the clutch cable tight to remove all slack, then tighten the ad-
B | justing nuts against the bracket at the lower end of the cable.
i 7 Turn the adjuster at the clutch lever until the correct freeplay is
A obtained, then tighten the lockwheel.
Q' 8  If the proper amount of freeplay still can’t be obtained, the cable
must be replaced (see Chapter 2).

’ { 11 Drive belt and pulleys - check, adjustment and lubrication

Check

Refer to illustrations 11.3, 11.4and 11.5

1 A neglected drive belt won't last long and can quickly damage the
sprockets. Routine belt adjustment and inspection isn't difficult and
will ensure maximum belt and pulley life.

2  To check the belt, place the bike on its centerstand and shift the
transmission into Neutral. Make sure the ignition switch is off.

3 Push up on the bottom run of the belt and measure the slack mid-
way between the two pulleys (see illustration), then compare your

H
!

11.3 Push up on the bottom run of the belt and measure how far
it deflects - if it's not within the specified limits, adjust
the slack in the belt

11.5 Check the pulleys in the areas indicated to see if they
are worn excessively

1 Womn tooth (engine pulley)
2  Worn tooth (rear pulley)
3 Direction of rotation

measurements to the value listed in this Chapter's Specifications. As
wear occurs, the belt will actually stretch, which means adjustment by
removing some slack from the belt. Note: Repeat the belt slack mea-
surement along the length of the belt at several different points.

4  Remove the belt guard (it's held on by two bolts). Check the entire
length of the belt for damaged or worn teeth, fraying and cracks (see
illustration). Replace the belt if any of these conditions are visible.
Warning: If the belt is worn past the nylon facing material, replace it
immediately or it may cause an accident. Note: If the belt is in need of
replacement, also check the pulleys as described below - they may
also be worn.

5  Remove the shift lever and engine pulley cover (see Chapter 6).
Check the teeth on the engine pulley and the rear pulley for wear (see
illustration). Refer to Chapter 6 for the pulley diameter and tooth height
measurement procedure if the pulleys appear to be worn excessively.

Adjustment

Refer to illustrations 11.8 and 11.71

6 Rotate the rear wheel until the belt is positioned with the least
amount of slack present.

7  Remove the cotter pin (if equipped) from the torque link nut on the
brake panel and loosen the nut.

8 Loosen and back-off the locknuts on the adjuster bolts (see illus-
tration).

9 Remove the cotter pin and loosen the axle nut (see illustra-
tion 11.8).

10 Turn the axle adjusting bolts on both sides of the swingarm until
the proper belt tension is obtained (get the adjuster on the belt side
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belt adjuster locknut and back-off the bolt

A Adjuster bolt
B Adjuster locknut

C  Axle nut

12.5b Let the oil drain completely from the drain plug
and filter openings

close, then set the adjuster on the opposite side). Be sure to turn the
adjusting bolts evenly to keep the rear wheel in alignment. If the adjust-
ng bolts reach the end of their travel, the belt is excessively worn and
should be replaced with a new one (see Chapter 6).

11 When the belt has the correct amount of slack, make sure the
marks on the adjusters correspond to the same relative marks on each
side of the swingarm (see illustration).

12 Tighten the axle nut snugly, then apply the rear brake firmly to
center the shoes. Tighten the axle nut to the torque listed in the Chap-

11.8 Loosen the torque link nut and the axle nut, then loosen the

11.11 When the adjuster bolts are set evenly, the adjuster marks
(arrow) on both sides should line up with the same marks in the
swingarm, but don’t rely completely on this; make a visual check

of pulley alignment as well

12.5a Remove the oil filter with a filter wrench or a special
socket; the special socket is best, since it allows the filter to be
tightened accurately with a torque wrench

ter 7 Specifications, then recheck drive belt slack and readjust if nec-
essary. Once drive belt slack is correctly set, install a new cotter pin. If
necessary, turn the nut an additional amount to line up the cotter pin
hole with the castellations in the nut - don’t loosen the nut to do this.
13 Tighten the adjuster locknuts and the torque link nut securely.

12  Engine oilffilter - change

Refer to illustrations 12.4, 12.5a and 12.5b

1 Consistent routine oil and filter changes are the single most im-
portant maintenance procedure you can perform on a motorcycle. The
oil not only lubricates the internal parts of the engine, transmission and
clutch, but it also acts as a coolant, a cleaner, a sealant, and a protec-
tant. Because of these demands, the oil takes a terrific amount of
abuse and should be replaced often with new oil of the recommended
grade and type. Saving a little money on the difference in cost between
a good oil and a cheap oil won't pay off if the engine is damaged.

2  Before changing the oil and filter, warm up the engine so the oil
will drain easily. Be careful when draining the oil, as the exhaust pipes,
the engine, and the oil itself can cause severe burns.

3  Putthe motorcycle on the centerstand over a clean drain pan. Re-
move the oil filler cap to vent the crankcase and act as a reminder that
there is no oil in the engine.

4  Next, remove the drain plug from the engine (see illustration) and
allow the oil to drain into the pan. Discard the sealing washer on the
drain plug; it should be replaced whenever the plug is removed.

5  As the oil is draining, remove the oil filter (see illustrations). If
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13.2a Release the clip and remove the cover ...

A Clip B Cover

additional maintenance is planned for this time period, check or ser-
vice another component while the oil is allowed to drain completely.

6  Wipe any remaining oil off the filter sealing area of the crankcase.
7  Check the condition of the drain plug threads.

8  Coat the gasket on a new filter with clean engine oil. Install the fil-
ter and tighten it to the amount listed in this Chapter’s Specifications.
9 Slip a new sealing washer over the drain plug, then install and
tighten the plug. Tighten the drain plug to the torgue listed in this
Chapter's Specifications. Avoid overtightening, as damage to the en-
gine case will result.

10 Before refilling the engine, check the old oil carefully. If the oil was
drained into a clean pan, small pieces of metal or other material can be
easily detected. If the oil is very metallic colored, then the engine is ex-
periencing wear from break-in (new engine) or from insufficient lubrica-
tion. If there are flakes or chips of metal in the oil, then something is
drastically wrong internally and the engine will have to be disassem-
bled for inspection and repair.

11 If there are pieces of fiber-like material in the oil, the clutch is ex-
periencing excessive wear and should be checked.

12 If the inspection of the oil turns up nothing unusual, refill the
crankcase to the proper level with the recommended oil and install the
filler cap. Start the engine and let it run for two or three minutes. Shut it
off, wait a few minutes, then check the oil level. If necessary, add more
oil to bring the level up to the Maximum mark. Check around the drain
plug and filter housing for leaks.

13 The old oil drained from the engine cannot be reused in its
present state and should be disposed of. Check with your local refuse
disposal company, disposal facility or environmental agency to see
whether they will accept the oil for recycling. Don’t pour used oil into
drains or onto the ground. After the oil has cooled, it can be drained

13.8a Remove three bolts (arrows), take off the cover. ..

/

13.2b ... and remove the filter element (A); there's one on
each side of the bike

into a suitable container (capped plastic jugs, topped bottles, milk car-
tons, etc.) for transport to one of these disposal sites.

13 Air filter element - servicing

EN450 models

Refer to illustrations 13.2a and 13.2b

1 Remove both side covers (see Chapter 8).

2 Unhook the spring, remove the cap and take out the filter element
on one side of the bike (see illustrations).

3  Repeat Step 2 on the other side of the bike.

4  Wipe out the housing with a clean rag, then stuff a rag into each
opening to keep out foreign material.

5  Check the element and its foam gasket for tears or other damage.
Replace the element if it's damaged.

6 Tap the element on a hard surface to remove the dirt. Finish
cleaning by blowing compressed air from the inside of the element to
the outside.

EN500 models

Refer to illustrations 13.8a, 13.8b and 13.8¢

7 Remove the right side cover (see Chapter 8). |
8  Remove three bolts, lift off the air filter cover and remove the air |
filter element (see illustrations). |
9  Wipe out the housing with a clean rag, then place a clean rag in
the air box opening to keep out dirt.

10 Clean the element with solvent. If compressed air is available, use
it to clean the element by blowing from the inside out {from the mesh

e

13.8b ... and pull out the filter element
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13.8¢c Filter element details (EN500 models)

side toward the foam side). If the foam is extremely dirty or torn, re-
piace the element with a new one.

%7 Soak the element in clean SAE 30 engine oil. Squeeze as much oil
2= possible out of the element, then squeeze the element inside a
cl=an rag to remove more oil.

All models

'2 Reinstall the filter by reversing the removal procedure. Make sure
e element is seated properly in the filter housing before installing the
cover.

3 Reinstall the side cover(s).

%4 Cylinder compression - check

Sefer to illustration 14.5

T Among other things, poor engine performance may be caused by
=aking valves, incorrect valve clearances, a leaking head gasket, or
worm pistons, rings and/or cylinder walls. A cylinder compression
check will help pinpoint these conditions and can also indicate the
presence of excessive carbon deposits in the cylinder heads.

2  The only tools required are a compression gauge and a spark
oiug wrench. Depending on the outcome of the initial test, a squirt-
*ype oil can may also be needed.

2 Run the engine until it reaches normal operating temperature.
Hace the motorcycle on the centerstand, remove the fuel tank, then
semove the spark plugs (see Section 15, if necessary). Work carefully -
@on't strip the spark plug hole threads and don’t burn your hands.

<  Disable the ignition by unplugging the primary wires from the coils
's== Chapter 5). Be sure to mark the locations of the wires before de-
t=ching them.

S Install the compression gauge in one of the spark plug holes (see
Wustration). Hold or block the throttle wide open.

&  Crank the engine over a minimum of four or five revolutions (or
wntil the gauge reading stops increasing) and observe the initial move-
ment of the compression gauge needle as well as the final total gauge
s=ading. Repeat the procedure for the other cylinder and compare the
sesults to the value listed in this Chapter's Specifications.

7 Ifthe compression in both cylinders built up quickly and evenly to
e specified amount, you can assume the engine upper end is in rea-
sonably good mechanical condition. Worn or sticking piston rings and
wom cylinders will produce very little initial movement of the gauge
meedle, but compression will tend to build up gradually as the engine
soins over. Valve and valve seat leakage, or head gasket leakage, is in-
Sicated by low initial compression which does not tend to build up.

2  To further confirm your findings, add a small amount of engine oil
%0 each cylinder by inserting the nozzle of a squirt-type oil can through
% spark plug holes. The oil will tend to seal the piston rings if they are

14.5 A compression gauge with a threaded fitting for the spark
plug hole is preferred over the type that requires hand
pressure to maintain the seal

leaking. Repeat the test for the other cylinder.

9  If the compression increases significantly after the addition of the
oil, the piston rings and/or cylinders are definitely worn. If the com-
pression does not increase, the pressure is leaking past the valves or
the head gasket. Leakage past the valves may be due to insufficient
valve clearances, burned, warped or cracked valves or valve seats, or
valves that are hanging up in the guides.

10 If compression readings are considerably higher than specified,
the combustion chambers are probably coated with excessive carbon
deposits. It is possible (but not very likely) for carbon deposits to raise
the compression enough to compensate for the effects of leakage past
rings or valves. Remove the cylinder head and carefully decarbonize
the combustion chambers (see Chapter 2).

15 Spark plugs - replacement

Refer to illustrations 15.2a, 15.2b, 15.2¢, 15.6a, 15.6b and 15.7

1 This motorcycle is equipped with spark plugs that have 12 mm
threads and an 18 mm wrench hex. Make sure your spark plug socket
is the correct size before attempting to remove the plugs.

2  Disconnect the spark plug caps from the spark plugs (see illus-
trations). If available, use compressed air to blow any accumulated
debris from around the spark plugs. Remove the plugs (see illustration).
3  Inspect the electrodes for wear. Both the center and side elec-

15.2a Rotate the spark plug caps back and forth to
loosen them. ..
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15.2b ... then pull them off the plugs and check them for
brittleness and cracking

‘ : 5 - L
15.2¢c Use an extension and a deep socket (preferably one with |
rubber insert to prevent damage to the plug) to remove the
spark plugs; a magnet can be used to lift the plugs out
of the head once they're loose

15.6a Spark plug manufacturers recommend using a wire type
gauge when checking the gap - if the wire doesn’t slide between
the electrodes with a slight drag, adjustment is required

trodes should have square edges and the side electrode should be of
uniform thickness. Look for excessive deposits and evidence of a
cracked or chipped insulator around the center electrode. Compare
your spark plugs to the color spark plug reading chart. Check the
threads, the washer and the ceramic insulator body for cracks and
other damage.

4 If the electrodes are not excessively worn, and if the deposits can
be easily removed with a wire brush, the plugs can be regapped and
reused (if no cracks or chips are visible in the insulator). If in doubt con-
cerning the condition of the plugs, replace them with new ones, as the
expense is minimal.

5  Cleaning spark plugs by sandblasting is permitted, provided you
clean the plugs with a high flash-point solvent afterwards.

6 Before installing new plugs, make sure they are the correct type
and heat range. Check the gap between the electrodes, as they are not
preset. For best results, use a wire-type gauge rather than a flat gauge
to check the gap (see illustration). If the gap must be adjusted, bend
the side electrode only and be very careful not to chip or crack the in-
sulator nose (see illustration). Make sure the washer is in place before
installing each plug.

7 Since the cylinder heads are made of aluminum, which is soft and
easily damaged, thread the plugs into the heads by hand. Since the
plugs are quite recessed, slip a short length of hose over the end of the
plug to use as a tool to thread it into place (see illustration). The hose
will grip the plug well enough to turn it, but will start to slip if the plug
begins to cross-thread in the hole - this will prevent damaged threads
and the accompanying repair costs.

15.6b To change the gap, bend the side electrode only, as
indicated by the arrows, and be very careful not to crack or chip
the ceramic insulator surrounding the center electrode

15.7 Alength of rubber hose will save time and prevent damaged
threads when installing the spark plugs

8  Once the plugs are finger tight, the job can be finished with a
socket. If a torque wrench is available, tighten the spark plugs to the
torque listed in this Chapter's Specifications. If you do not have a torque
wrench, tighten the plugs finger tight (until the washers bottomn on the
cylinder head) then use a wrench to tighten them an additional 1/4 turn,
Regardless of the method used, do not over-tighten them.

9 Reconnect the spark plug caps.
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Spark plug conditions: A brown, tan or grey firing end is
maicative of correct engine running conditions and the selection
o e appropriate heat rating plug

White deposits have accumulated from excessive amounts of oil
in the combustion chamber or through the use of low quality
oil. Remove deposits or a hot spot may form

Siack sooty deposits indicate an over-rich fuel/air mixture, or a
mafunctioning ignition system. If no improvement is obtained,
Sy one grade hotter plug

Wet, oily carbon deposits form an electrical leakage path along
the insulator nose, resulting in a misfire. The cause may be a
badly worn engine or a malfunctioning ignition system

e
= Sistered white insulator or melted electrode indicates over-

sswenced ignition timing or a malfunctioning cooling system.
¥ correction does not prove effective, try a colder grade plug

A worn spark plug not only wastes fuel but also overloads the
whole ignition system because the increased gap requires higher
voltage to initiate the spark. This condition can also affect air
pollution
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16.3a To disconnect the clutch cable from the lever and bracket,
line up the slots in the bracket, lockwheel and adjuster,
then pull the cable in the direction of the arrow and
slide it through the slots

16.3¢c Lubricating a control cable with a makeshift funnel
and motor oil

16 Lubrication - general

Refer to illustrations 16.3a, 16.3b and 16.3¢

1 Since the controls, cables and various other components of a
motorcycle are exposed to the elements, they should be lubricated pe-
riodically to ensure safe and trouble-free operation.

2  The footpegs, clutch and brake lever, brake pedal, shift lever and
side and centerstand pivots should be lubricated frequently. In order
for the lubricant to be applied where it will do the most good, the com-
ponent should be disassembled. However, if chain and cable lubricant
is being used, it can be applied to the pivot joint gaps and will usually
work its way into the areas where friction occurs. If motor oil or light
grease is being used, apply it sparingly as it may attract dirt (which
could cause the controls to bind or wear at an accelerated rate). Note:
One of the best lubricants for the control lever pivots is a dry-film lubri-
cant (available from many sources by different names).

3 The clutch cable should be separated from the handlebar lever
and bracket before it is lubricated (see illustration). This is a
convenient time to inspect the Teflon bushing at the end of the cable.
The cable should be treated with motor oil or a commercially available
cable lubricant which is specially formulated for use on motorcycle
control cables. Small adapters for pressure lubricating the cables with
spray can lubricants are available and ensure that the cable is lubri-
cated along its entire length (see illustration). If motor oil is being

16.3b Lubricating a cable with a pressure lube adapter (make
sure the tool seats around the inner cable)

17.5 Unscrew the covers from the crankshaft rotation bolt and
timing window (arrow) - inspect the cover O-rings and replace
them if they’re worn or damaged

used, tape a funnel-shaped piece of heavy paper or plastic to the end
of the cable, then pour oil into the funnel and suspend the end of the
cable upright (see illustration). Leave it until the oil runs down into the
cable and out the other end. When attaching the cable to the lever, be
sure to lubricate the barrel-shaped fitting at the end with high-temper-
ature grease. Note: While you're lubricating, check the barrel end of
the cable for fraying. Replace frayed cables.

4 To lubricate the throttle cables (and choke cable on EN450 mod-
els), disconnect the cable(s) at the lower end, then lubricate the cable
with a pressure lube adapter (see illustration 16.3b). See Chapter 4
for the choke cable removal procedure.

5  The speedometer cable should be removed from its housing and
lubricated with motor oil or cable lubricant.

6 Refer to Chapter 6 for the swingarm needle bearing lubrication
procedure. =

17 Valve clearances - check and adjustment

Refer to illustrations 17.5, 17.6a, 17.6b, 17.6¢c, 17.8, 17.9, 17.12a and
17.12b :

1 The engine must be completely cool for this maintenance proce-
dure, so let the machine sit overnight before beginning.

2  Disconnect the cable from the negative terminal of the battery.

3 Refer to Chapter 4 and remove the fuel tank.

4  Remove the valve cover (see Chapter 2).

S Remove the covers from the crankshaft rotation bolt and timing
window (see illustration).

6  Position the no. 1 piston (on the left side of the engine) at Top
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17.6a Turn the crankshaft clockwise 17.6b ... until the T mark on the rotor 17.6¢ ... and the no. 1 cam lobes
with a socket. .. aligns with the timing notch . .. point upward

17.8 For the most accurate measurement, use a pair of feeler
gauges - because each rocker arm operates two valves,
adjusting one valve affects the setting of the other one

Dead Center (TDC) on the compression stroke. Do this by turning the
crankshaft, with a socket placed on the crankshaft bolt, until the T
mark on the rotor is aligned with the timing mark on the crankcase (see
dlustrations). Now, check the position of the no. 1 cylinder cam lobes
- they should be pointing upward (see illustration). Piston no. 1 is now
at TDC compression. Note: Turn the engine in the normal direction of
rotation. If you turn it backwards, the starter clutch will make a whining
sound.

7 With the engine in this position, all of the valves for cylinder no. 1
can be checked.

8  Start with the no. 1 intake valve clearance. Insert a feeler gauge of
the thickness listed in this Chapter's Specifications between each
valve stem and adjuster screw (see illustration). It's best to use “go-
no go” (stepped) feeler gauges, which give a positive indication of
whether the clearance is correct. If you're using a standard feeler
gauge, pull it out slowly - you should feel a slight drag. If there’s no
drag, the clearance is too loose. If there’s a heavy drag, the clearance
s too tight.

2  If the clearance is incorrect, loosen the adjuster screw locknut
using Kawasaki valve adjusting screw tool no. 57001 - 1217, or equiv-
alent) (see illustration) and turn the adjuster screw in or out, as
needed.

10 Hold the adjuster screw with the adjusting screw tool (to keep it
from turning) and tighten the locknut. Recheck the clearance to make
sure it hasn't changed.

11 Now adjust the no. 1 exhaust valves, following the same proce-
dure you used for the intake valves. Make sure to use feeler gauges of
the specified thickness.

17.9 A special valve adjusting tool is a good investment, since
there’s no way to get a box wrench on some of the locknuts
without removing the oil lines - the socket (A) loosens
and tightens the locknut while the screwdriver (B)
turns the adjusting screw

17.12a Turn the crankshaft until the C mark on the rotor aligns
with the timing notch. ..

12 Rotate the crankshaft to align the C mark on the rotor with the
timing mark on the crankcase, which will position piston no. 2 at TDC
compression (see illustration). The cam lobes for no. 2 cylinder
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17.12b ... and the no. 2 cam lobes point upward, then adjust
the valves for no. 2 cylinder

should now point upward (see illustration).

13 Adjust all four valves on cylinder no. 2, using a pair of feeler
gauges and the special tool.

14 Install the valve cover and all of the components that had to be
removed to get it off. Install the covers over the crankshaft rotation bolit
and timing window.

15 Install the fuel tank and reconnect the cable to the negative termi-
nal of the battery.

18 Idle speed - check and adjustment

Refer to illustration 18.3

1 The idle speed should be checked and adjusted after the carbure-
tors are synchronized and when it is obviously too high or too low. Be-
fore adjusting the idle speed, make sure the valve clearances and
spark plug gaps are correct. Also, turn the handlebars back-and-forth
and see if the idle speed changes as this is done. If it does, the accel-
erator cable may not be adjusted correctly, or it may be worn out. Be
sure to correct this problem before proceeding.

2  The engine should be at normal operating temperature, which is
usually reached after 10 to 15 minutes of stop and go riding. Place the
motorcycle on the centerstand and make sure the transmission is in
Neutral.

3  Turn the adjusting screw, located on the left side of the bike, just
forward of the carburetor for cylinder no. 1 (see illustration), until the
idle speed listed in this Chapter’s Specifications is obtained.

4  Snap the throttle open and shut a few times, then recheck the idle
speed. If necessary, repeat the adjustment procedure.

5  If a smooth, steady idle can't be achieved, the fuel/air mixture may
be incorrect. Refer to Chapter 4 for additional carburetor information.

19 Carburetor synchronization - check and adjustment

Refer to illustrations 19.9 and 19.13

Warning: Gasoline (petrol) is extremely flammable, so take extra
precautions when you work on any part of the fuel system. Don't smoke
or allow open flames or bare light bulbs near the work area, and don'’t
work in a garage where a natural gas-type appliance (such as a water
heater or clothes dryer) is present. If you spill any fuel on your skin,
rinse it off immediately with soap and water. When you perform any
kind of work on the fuel system, wear safety glasses and have a fire ex-
tinguisher suitable for a class B type fire (flammable liquids) on hand.

1 Carburetor synchronization is simply the process of adjusting the
carburetors so they pass the same amount of fuel/air mixture to each
cylinder. This is done by measuring the vacuum produced in each

18.3 Turn the idle speed adjusting screw (arrow) in or out until
the correct idle speed is obtained (carburetors removed
from engine for clarity)

19.9 Disconnect the vacuum line from each carburetor (arrow)

cylinder. Carburetors that are out of synchronization will result in
decreased fuel mileage, increased engine temperature, less than ideal
throttle response and higher vibration levels.

2  To properly synchronize the carburetors, you will need some sort
of vacuum gauge setup, preferably with a gauge for each cylinder, or a
mercury manometer, which is a calibrated tube arrangement that uti-
lizes columns of mercury to indicate engine vacuum.

3 A manometer can be purchased from a motorcycle dealer or ac-
cessory shop and should have the necessary rubber hoses supplied
with it for hooking into the vacuum hose fittings on the carburetors.

4 A vacuum gauge setup can also be purchased from a dealer or
fabricated from commonly available hardware and automotive vacuum
gauges.

5 The manometer is the more reliable and accurate instrument, and
for that reason is preferred over the vacuum gauge setup; however,
since the mercury used in the manometer is a liquid, and extremely
toxic, extra precautions must be taken during use and storage of the
instrument.

6  Because of the nature of the synchronization procedure and the
need for special instruments, most owners leave the task to a dealer
service department or a reputable motorcycle repair shop.

7 Start the engine and let it run until it reaches normal operating
temperature, then shut it off.

8 Remove the fuel tank (see Chapter 4).

9  Detach the vacuum hoses from the fittings on the carburetors
(see illustration), then hook up the vacuum gauge set or the manome-
ter according to the manufacturer's instructions. Make sure there are
no leaks in the setup, as false readings will result.

10 While observing the necessary fire precautions, connect the fuel
line to an auxiliary fuel source. Have an assistant hold the fuel source
out of the way, but in such a position that fuel can still be delivered and
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19.13 Turn this screw to synchronize the carburetors
(carburetors removed from engine for clarity)

20.8 An antifreeze hydrometer is helpful in determining the
condition of the coolant

access to the carburetors is unobstructed.

11 Start the engine and make sure the idle speed is correct.

12 The vacuum readings for both of the cylinders should be the
same, or at least within the tolerance listed in this Chapter’s Specifica-
sons. If the vacuum readings vary, adjust as necessary.

13 To perform the adjustment, synchronize the carburetors by turn-
ng the butterfly valve adjusting screw, as needed, until the vacuum is
wentical or nearly identical for both cylinders (see illustration).

74  When the adjustment is complete, recheck the vacuum readings
and idle speed, then stop the engine. Remove the vacuum gauge or
manometer and attach the hoses to the fittings on the carburetors. Re-
nstall the fuel tank and seat.

20 Cooling system - check

Sefer to illustrations 20.7 and 20.8

Warning: The engine must be cool before beginning this procedure.
Mote: Refer to Section 3 and check the coolant level before performing
s check.

*  The entire cooling system should be checked carefully at the rec-
smmended intervals. Look for evidence of leaks, check the condition
of the coolant, check the radiator for clogged fins and damage and
make sure the fan operates when required.

Remove the side covers (Chapter 8).

Examine each of the rubber coolant hoses along its entire length.
_ook for cracks, abrasions and other damage. Squeeze each hose at

20.7 The cooling system pressure cap (arrow) is located
on the left side of the bike

various points. They should feel firm, yet pliable, and return to their
original shape when released. If they are dried out or hard, replace
them with new ones.

4  Check for evidence of leaks at each cooling system joint. Tighten
the hose clamps carefully to prevent future leaks.

5  Check the radiator for evidence of leaks and other damage. Leaks
in the radiator leave telltale scale deposits or coolant stains on the out-
side of the core below the leak. If leaks are noted, remove the radiator
(refer to Chapter 3) and have it repaired at a radiator shop or replace it
with a new one. Caution: Do not use a liquid leak stopping compound
to try to repair leaks.

6  Check the radiator fins for mud, dirt and insects, which may im-
pede the flow of air through the radiator. If the fins are dirty, force wa-
ter or low pressure compressed air through the fins from the backside.
If the fins are bent or distorted, straighten them carefully with a screw-
driver.

7 Remove the pressure cap by turning it counterclockwise (anti-
clockwise) until it reaches a stop. If you hear a hissing sound (indicat-
ing there is still pressure in the system), wait until it stops. Now, press
down on the cap with the palm of your hand and continue turning the
cap counterclockwise until it can be removed (see illustration). Check
the condition of the coolant in the system. If it is rust colored or if accu-
mulations of scale are visible, drain, flush and refill the system with new
coolant. Check the cap gaskets for cracks and other damage. Have
the cap tested by a dealer service department or replace it with a new
one. Install the cap by turning it clockwise until it reaches the first stop,
then push down on the cap and continue turning until it can turn no
further.

8 Check the antifreeze content of the coolant with an antifreeze
hydrometer (sée illustration). Sometimes coolant may look like it’s in
good condition, but might be too weak to offer adequate protection. If
the hydrometer indicates a weak mixture, drain, flush and refill the
cooling system (see Section 21).

9  Start the engine and let it reach normal operating temperature,
then check for leaks again. As the coolant temperature increases, the
fan should come on automatically and the temperature should begin to
drop. If it does not, refer to Chapter 3 and check the fan and fan circuit
carefully.

10 If the coolant level is consistently low, and no evidence of leaks
can be found, have the entire system pressure checked by a Kawasaki
dealer service department, motorcycle repair shop or service station.

21 Cooling system - draining, flushing and refilling

Warning: Allow the engine to cool completely before performing this
maintenance operation. Also, don't allow antifreeze to come into con-
tact with your skin or painted surfaces of the motorcycle. Rinse off
spills immediately with plenty of water. Antifreeze is highly toxic if
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21.2 The coolant drain bolt is located in the bottom of
the water pump cover

ingested. Never leave antifreeze lying around in an open container or in
puddiles on the floor; children and pets are attracted by its sweet smell
and may drink it. Check with local authorities (councils) about disposing
of used antifreeze. Many communities have collection centers which
will see that antifreeze is disposed of safely. Antifreeze is also com-
bustible, so don’t store or use it near open flames.

Draining

Refer to illustration 21.2

1 Loosen the pressure cap (see illustration 20.7). Place a large,
clean drain pan under the right side of the engine.

2  Remove the drain bolt from the bottom of the water pump cover
(see illustration) and allow the coolant to drain into the pan. Note: The
coolant will rush out with considerable force, so position the drain pan
accordingly. Remove the pressure cap completely to ensure that all of
the coolant can drain.

3 Drain the coolant reservoir. Refer to Chapter 3 for the reservoir re-
moval procedure. Wash the reservoir out with water.

Flushing

4 Flush the system with clean tap water by inserting a garden hose
in the radiator filler neck. Allow the water to run through the system un-
il it is clear when it exits the drain bolt hole. If the radiator is extremely
corroded, remove it by referring to Chapter 3 and have it cleaned at a
radiator shop.

5  Check the drain bolt gasket. Replace it with a new one if neces-
sary.

6 Clean the hole, then install the drain bolt and tighten it to the
torque listed in this Chapter’s Specifications.

7 Fill the cooling system with clean water mixed with a flushing com-
pound. Make sure the flushing compound is compatible with aluminum
components, and follow the manufacturer’s instructions carefully.

8  Start the engine and allow it to reach normal operating tempera-
ture. Let it run for about ten minutes.

g  Stop the engine. Let the machine cool for a while, then cover the
pressure cap with a heavy rag and tumn it counterclockwise (anti-clock-
wise) to the first stop, releasing any pressure that may be present in
the system. Once the hissing stops, push down on the cap and remove
it completely.

10 Drain the system once again.

11  Fill the system with clean water, then repeat Steps 8, 9 and 10.

Refilling

12  Fill the system with the proper coolant mixture (see this Chapter's
Specifications). When the system is full (all the way up to the top of the
radiator cap filler neck), install the cap and start the engine. Allow the
engine to reach normal operating temperature, then shut it off.

13 Let the engine cool off for awhile, cover the radiator cap with a
heavy rag and loosen it to the first stop to allow any pressure in the
system to bleed off before the cap is removed completely. Recheck
the coolant level in the radiator filler neck. If it's low, add more coolant
until it reaches the top of the filler neck. Reinstall the cap.

5

@

22.2 Evaporative emission control system details

Fuel tank
Clamps

Hose (red)
Hose (blue)
Retaining band
Hose (white)

Liquid/vapor separator
Canister

Hose (blue)

Bracket

Air filter air box
Carburetor assembly

14  Allow the engine to cool, then check the coolant level in the reser-
voir (see Section 3). If the coolant level is low, add the specified mix-
ture until it reaches the FULL mark in the reservoir.

15 Check the system for leaks.

16 Do not dispose of the old coolant by pouring it down a drain. In-
stead, pour it into a heavy plastic container, cap it tightly and take it to
an authorized disposal site or a service station.

22 Evaporative emission control system (California models
only) - check

Refer to illustration 22.2

1 This system, installed on California EN500 models to conform to
stringent emission control standards, routes fuel vapors from the fuel
system into the engine to be burned, instead of letting them evaporate
into the atmosphere. When the engine isn’t running, vapors are stored
in a carbon canister.

Hoses

2 To begin the inspection of the system, remove the seat and fuel
tank (see Chapters 4 and 8 if necessary). Inspect the hoses from the
fuel tank, carburetors and liquid/vapor separator to the canister for
cracking, kinks or other signs of deterioration (see illustration).

Liquid/vapor separator test

3  Disconnect the breather hose from the separator and inject
about 20 cc of gasoline into the fitting with a syringe.

4  Disconnect the fuel return hose from the tank and place the end
of the hose in a container level with the top of the tank.
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22.6a To remove the components, disconnect the hoses (arrows)
from the bottom of the separator as well as the hose
from the top ... .

5  Start the engine and let it idle. If the fuel comes out of the hose,
the separator is good; if not, replace it.

Component inspection

Refer to illustrations 22.6a, 22.6b and 22.6¢c

6  Label and disconnect the hoses, then remove the separator and
canister from the machine (see illustrations). Note: For system in-
spection, it's easiest to remove the separator, canister and bracket as a
unit (see illustration).

7 Check the separator closely for cracks or other signs of damage.
If these are found, replace it.

8 Inspect the canister for cracks or other signs of damage. Tip the
canister so the nozzles point down. If fuel runs out of the canister, the
liquid/vapor separator is probably bad - check it as described above.
The fuel inside the canister has probably caused damage, so it would
be a good idea to replace it also.

23 Air suction valves - check

Refer to illustrations 23.3a and 23.3b

1 The air suction valves, installed on US models only, are one-way
check valves that allow fresh air to flow into the exhaust ports. The
suction developed by the exhaust pulses pulls the air from the air filter,
through a hose to the air switching valve, through a pair of hoses and a
pair of reed valves, and finally into the exhaust ports. The introduction
of fresh air helps ignite any fuel that may not have been burned by the
normal combustion process.

23.3a Squeeze the spring clip (arrow), slide it back along the hose
and detach the hose from the air suction valve

22.6c ... and take the assembly off of the motorcycle

2 Remove the fuel tank (see Chapter 4).

3 Disconnect the hoses from the air suction valves (see illustra-
tion). Remove the bolts and lift off the covers (see illustration).

4  Check the valves for cracks, warping, burning or other damage.
Check the area where the reeds contact the valve holder for scratches,
separation and grooves. If any of these conditions are found, replace
the valve.

5  Wash the valves with solvent if carbon has accumulated between
the reed and the valve holder.

23.3b Unbolt the air suction valve from the valve cover
to inspect it
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25.6 Loosen the lower pinch bolt on each
fork (arrow)

6 Installation of the valves is the reverse of removal. Be sure to use
a new gasket.

24 Exhaust system - check

1 Periodically check all of the exhaust system joints for leaks and
loose fasteners. If tightening the clamp bolts fails to stop any leaks, re-
place the gaskets with new ones (a procedure which requires disas-
sembly of the system).

2  The exhaust pipe flange nuts at the cylinder heads are especially
prone to loosening, which could cause damage to the head. Check
them frequently and keep them tight.

25 Steering head bearings - check and adjustment

1 This motorcycle is equipped with tapered roller steering head
bearings which can become dented, rough or loose during normal use
of the machine. In extreme cases, worn or loose steering head bear-
ings can cause steering wobble that is potentially dangerous.

Check

2  To check the bearings, place the motorcycle on the centerstand
and block the machine so the front wheel is raised off the ground.

3  Point the wheel straight ahead and slowly move the handlebars
from side-to-side. Dents or roughness in the bearing races will be felt
and the bars will not move smoothly

4  Next, grasp the fork legs and try to move the wheel forward and
backward. Any looseness in the steering head bearings will be felt. If
play is felt in the bearings, adjust the steering head as follows:

Adjustment

Refer to illustrations 25.6, 25.7 and 25.8

5 Remove the fuel tank (see Chapter 4).

6 Loosen the fork lower pinch bolts (see illustration). This allows
the necessary vertical movement of the steering stem in relation to the
fork tubes.

7 Loosen (DO NOT remove) the steering stem bolt (see illustra-
tion).

8 Use a spanner wrench (C-spanner) to adjust the steering stem
locknuts as a pair (see illustration).

9  If play is excessive, tighten the steering by turning the upper lock-
nut clockwise until the steering head is tight but does not bind when
the forks are turned from side-to-side. If the steering is too tight, turn
the lower locknut to loosen it. In each case, keep both locknuts to-
gether.

10 Retighten the steering stem bolt and the fork pinch bolts, in that
order, to the torque values listed in the Chapter 6 Specifications.

25.7 Loosen the steering stem bolt
(arrow), but don’t remove it or the
stem will slip down

25.8 Use a spanner wrench like this one
to loosen or tighten the steering stem
locknuts (upper triple clamp removed

for clarity)

11 Recheck the steering head bearings for play as described above.
If necessary, repeat the adjustment procedure. Reinstall all parts previ-
ously removed.

12 Refer to Chapter 6 for steering head bearing lubrication and re-
placement procedures.

26 Fasteners - check

1 Since vibration of the machine tends to loosen fasteners, all nuts,
bolts, screws, etc. should be periodically checked for proper tightness.
2 Pay particular attention to the following:

Spark plugs

Engine oil drain plug

Qil filter cover bolt

Gearshift lever

Footpegs and sidestand

Engine mount bolts

Shock absorber mount bolts

Front axle and clamp bolt

Rear axle nut
3 If a torque wrench is available, use it along with the torque speci-
fications at the beginning of this, or other, Chapters.

27 Fuel system - check and filter cleaning

Refer to illustrations 27.8 and 27.9

Warning: Gasoline (petrol) is extremely flammable, so take extra pre-
cautions when you work on any part of the fuel system. Don’t smoke or
allow open flames or bare light bulbs near the work area, and don't
work in a garage where a natural gas-type appliance (such as a water
heater or clothes dryer) is present. If you spill any fuel on your skin,
rinse it off immediately with soap and water. When you perform any
kind of work on the fuel system, wear safety glasses and have a fire ex-
tinguisher suitable for a class B type fire (flammable liquids) on hand.

1 Check the fuel tank, the fuel tap, the lines and the carburetors for
leaks and evidence of damage.

2 If carburetor gaskets are leaking, the carburetors should be disas-
sembled and rebuilt by referring to Chapter 4.

3 If the fuel tap is leaking, tightening the screws may help. If leak-
age persists, the tap should be disassembled and repaired or replaced
with a new one.

4  If the fuel lines are cracked or otherwise deteriorated, replace
them with new ones.

5  Check the vacuum hose connected to the fuel tap. If it is cracked
or otherwise damaged, replace it with a new one.

6  The fuel filter, which is attached to the fuel tap, may become
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27.8 The fuel tap is secured to the tank by
two screws

27.9 Fuel tap and filter details

28.3 Check above and below the fork
seals (arrows) for signs of cil leakage

clogged and should be removed and cleaned periodically. In order to
clean the filter, the fuel tank must be drained and the fuel tap removed.
7 Remove the fuel tank (see Chapter 4). Drain the fuel into an ap-
proved fuel container.

8 Once the tank is emptied, loosen and remove the screws that
attach the fuel tap to the tank (see illustration). Remove the tap and
filter.

2  Clean the filter (see illustration) with solvent and blow it dry with
compressed air. If the filter is torn or otherwise damaged, replace the
entire fuel tap with a new one. Check the mounting flange O-ring and
the gaskets on the screws. If they are damaged, replace them with new
ones.

10 Install the O-ring, filter and fuel tap on the tank, then install the
tank. Refill the tank and check carefully for leaks around the mounting
flange and screws.

3 Carefully inspect the area around the fork seals for any signs of
fork oil leakage (see illustration). If leakage is evident, the seals must
be replaced as described in Chapter 6.

4  Check the tightness of all suspension nuts and bolts to be sure
none have worked loose.

5  Inspect the rear shock absorbers for fluid leakage and tightness
of the mounting nuts. If leakage is found, the shocks should be re-
placed as a pair.

6  Set the bike on its centerstand. Grab the swingarm on each side,
Just ahead of the axle. Rock the swingarm from side to side - there
should be no discernible movement at the rear. If there’s a little move-
ment or a slight clicking can be heard, make sure the pivot shaft nuts
are tight. If the pivot nuts are tight but movement is still noticeable, the
swingarm will have to be removed and the bearings replaced as de-
scribed in Chapter 6.

28 Suspension - check

29 Fork oil - replacement

Refer to illustration 28.3

1 The suspension components must be maintained in top operating
condition to ensure rider safety. Loose, womn or damaged suspension
parts decrease the vehicle’s stability and control.

2 While standing alongside the motorcycle, lock the front brake and
push on the handlebars to compress the forks several times. See if
they move up-and-down smoothly without binding. If binding is felt,
the forks should be disassembled and inspected as described in
Chapter 6.

29.2a Pull off the fork cap

Refer to illustrations 29.2a, 29.2b, 29.2¢, 29.3, 29.4, 29.7 and 29.8

1 Place the motorcycle on the centerstand. Position a jack with a
block of wood on the jack head under the engine to support the motor-
cycle when the fork caps are removed. If you're working on a 1985
through 1988 EN450 model, bleed off the air pressure through the air
valve at the top of the fork.

2 Pull off the fork cap (see illustration). Push the top plug downward
against spring pressure with a Phillips screwdriver or similar tool, remove
the retaining ring and release the spring pressure (see illustrations).

T

29.2b Push down on the fork cap plug
and remove the retaining ring (EN500
model shown; EN450 similar)

.2c Once the retaining ring is removed,
release the spring pressure




29.3 Remove the fork cap plug and lift out the spacer

A Retaining ring
B Fork cap plug and O-ring
C Spacer

29.7 Use a funnel to pour oil into the fork

3 Lift out the cap plug with its O-ring and the spacer (see illustra-
tion). Withdraw the spring seat and fork spring.

4  Place a drain pan under the fork leg and remove the drain screw
(see illustration). Warning: Do not allow the fork oil to contact the
brake disc, pads or tire. If it does, clean the disc with brake system
cleaner, wipe off the tire, and replace the pads with new ones before
riding the motorcycle.

5  After most of the oil has drained, slowly compress and release the
forks to pump out the remaining oil. An assistant will most likely be re-
quired to do this procedure.

6 Check the drain screw gasket for damage and replace it if neces-
sary. Clean the threads of the drain screw with solvent and let it dry,
then install the screw and gasket, tightening it securely.

7  Pour the type and amount of fork oil, listed in this Chapter's Spec-
ifications, into the fork tube through the opening at the top (see illustra-
tion). Remove the jack from under the engine and slowly pump the
forks a few times to purge the air from the upper and lower chambers.
8  Fully compress the front forks (you may need an assistant to do
this). Insert a stiff tape measure or a marked rod into the fork tube and
measure the distance from the oil to the top of the fork tube (see

29.4 There’'s a fork drain screw at the bottom of each
fork leg (arrow)

29.8 Measure oil level in the fork with a stiff tape measure or
a rod marked at the specified oil level; add or drain oil
to correct the level

illustration). Compare your measurement to the value listed in thi:
Chapter's Specifications. Drain or add oil, as necessary, until the leve
is correct.

9  Check the O-ring on the cap plug, then coat it with a thin layer
multi-purpose grease. Install the fork spring, its seat and the spacet
Note: On EN450 models, fit the spring's small-diameter end down
wards, and on EN500 models fit the widely spaced coils downwards
Install the cap plug, push it down against the spring pressure, insta
the retaining ring and release the cap plug.

10 Tighten the fork tube pinch bolts to the torque listed in the Chap
ter 6 Specifications.

11 Repeat the procedure to the other fork. Note that it is essentic
that the oil quantity and level is identical in each fork.

12 If you're working on a 1985 through 1988 EN450 model, adjus
the air pressure in the front forks (see Chapter 7).
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Balancer shaft - removal, inspection, bearing selection
and installation

Camshaft chain tensioner - removal and installation

Camshafts, rocker arm shafts and rocker arms - removal,
inspection and installation

Clutch - removal, inspection and installation

Clutch cable - replacement

Clutch hub, crankshaft and main bearings - removal,
inspection, main bearing selection and installation

Connecting rods and bearings - removal, inspection,
bearing selection and installation ........

Crankcase - disassembly and reassembly

Crankcase components - inspection and servicing

Cylinder block - removal, inspection and installation

Cylinder compression check

Cylinder head - removal and installation

Cylinder head and valves - disassembly, inspection
and reassembly

Engine - removal and installation

Engine disassembly and reassembly - general information

Engine oil/filter change See Chapter 1

External shift mechanism - removal, inspection
and installation

General information

Initial start-up after overhaul

Main and connecting rod bearings - general note
Major engine repair - general note
Qil pan - removal and installation
Qil pressure relief valve - removal, inspection
and installation
Qil pump - pressure check, removal, inspection
and installation
Operations possible with the engine in the frame.
Operations requiring engine removal
Piston rings - installation
Pistons - removal, inspection and installation
Primary chain, camshaft chain and guides - removal,
inspection and installation
Recommended break-in procedure
Shift drum and forks - removal, inspection and |ns’ra||at|0n
Spark plug replacement
Starter motor clutch - removal, inspection and
installation
Transmission shafts - disassembly, inspection
and reassembly
Transmission shafts - removal and installation.
Valve cover - removal and installation
Valves/valve seats/valve guides - servicing
Water pump - check, removal and installation................

Specifications

General

Bore
EN450 models
ENS5S00 models

Displacement
EN450 models
EN500 models
Compression ratio
EN450 models
ENS500 models
Except California
California

Camshaft and rocker arms

Lobe height (intake and exhaust)
Standard
Minimum

Bearing oil clearance
Standard....
Maximum

Journal diameter
Standard
Minimum

72.0 mm (2.834 inches)
74.0 mm (2.913 inches)
58.0 mm (2.283 inches)

454 cc
498 cc

10.7:1

108 : 1
107 :1

35.635 to 35.761 mm (1.403 to 1.408 inch)
35.55 mm (1.40 inch)

0.030 to 0.071 mm (0.001 to 0.003 inch)
0.16 mm (0.006 inch)

24.950 to 24.970 mm (0.982 to 0.983 inch)
24.92 mm (0.981 inch)

See '(-'Jﬁapter 1

See Chapter 3
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Camshaft and rocker arms (continued)
Camshaft runout
Standard

Camshaft chain 20-link length (maximum)
Rocker arm inside diameter

Standard

Maximum............. 3
Rocker shaft diameter

Standard

Minimum

Cylinder head, valves and valve springs
Cylinder head warpage limit
Valve stem bend limit
Valve stem diameter
Standard

Exhaust
Minimum

Valve head thickness
Standard

Valve guide inside diameter (intake and exhaust)
Standard

Valve seat width (intake and exhaust)
Valve spring free length
Standard

Minimum
Inner.....

Cylinder block
Bore diameter
Standard
EN450 models
EN500 models
Maximum
EN450 models
EN500 models ..
Taper limit
Out-of-round limit

Pistons
Piston diameter

OVINOAC.s.1ssvssevssererseemmsersuseonsssssessosssmssssessensissmmssmsssssassssessesesses

Minimum
Piston-to-cylinder clearance
Standard
Maximum
Oversize pistons and rings
Ring side clearance
Standard

Ring groove width
Standard

0.03 mm (0.001 inch) or less
0.1 mm (0.003 inch)
128.9 mm (5-5/64 inches)

12.50 to 12.518 mm (0.492 to 0.493 inch)
12.55 mm (0.494 inch)

12.466 to 12.484 mm (0.490 to 0.491 inch)
12.44 mm (0.489 inch)

0.05 mm (0.002 inch)
0.05 mm (0.002 inch)

5.475 to 5.490 mm (0.2155 to 0.216 inch)
5.455 t0 5.470 mm (0.2147 to 0.215 inch)

5.46 mm (0.2149 inch)
5.44 mm (0.2141 inch)

0.5 mm (0.020 inch)
1.0 mm (0.039 inch)

0.25 mm (0.010 inch)
0.7 mm (0.027 inch)

5.50 to 5.512 mm (0.2165 to 0.2170 inch)
5.58 mm (0.2196 inch)
0.5 to 1.0 rm (0.020 to 0.040 in)

36.3 mm (1.429 inch)
40.4 mm (1.59 inch)

35 mm (1.378 inch)
39 mm (1.535 inch)

72.494 to 72.506 mm (2.8540 to 2.8545 inches)
74.0 to 74.012 mm (2.9133 to 2.9138 inches)

72.6 mm (2.858 inches)
74.11 mm (2.9177 inches)
0.05 mm (0.002 inch)
0.05 mm (0.002 inch)

73.942 1o 73.957 rmm [2.8111 t0 29116 inches)
73.79 mm (2.905 inches)

0.044 to 0.070 mm (0.0017 to 0.0027 inch)
0.17 mm (0.0066 inch)
+ 0.5 mm (+0.020 inch) (one oversize only)

0.03 to 0.07 mm {0.0017 to 0.0027 inch)
0.02 to 0.06 mm (0.0007 to 0.0023 inch)

0.17 mm (0.0066 inch)
0.16 mm (0.0062 inch)

0.82 to 0.84 mm (0.032 to 0.033 inch)
1.01 to 1.03 mm (0.039 to 0.040 inch)
2.01 to 2.03 mm (0.079 to 0.080 inch)
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Maximum

177 2SN s, NS SO

Second.
Ring thickness (top and second)
Standard....................

Ring end gap
Standard

TOp and SBCONM..........coeeererrnresssrerassessaressessassesessssssssasasns

Maximum

Top antizecont . samanis e s

Crankshaft and bearings
Main bearing oil clearance

SEARIOBIE: s s semmamanmmsnins s s s s R SR ST

Maximum.......ccccuu..

Main bearing journal diameter
No mark on crank throw........c.cceceee i
1 ik Of CRAaNK ThIDW, oo com i i i

Main bearing bore diameter

NO TBRICONY CRBO.. covosvsis s sy iaiesin s s e e i

“0” mark on case
Crankshaft endplay

Standard.................

Maximum..........
Crankshaft runout limit ...

Connecting rod side clearance
g0 7T P e e B I

Maxtmbiths s asmmpnass sy
Connecting rod bearing oil clearance

T L

Maximum

Connecting rod big-end bore diameter
Nomark on sideof rod ........ccceveeevnnneee.
“0" mark on side of rod.......

Connecting rod journal (crank pin) diameter
N mark onCrandc MO, ... o mimssime s b meiss

“0" mark on crank throw ...............

Connecting rod bend and twist, maximum
Primary chain 20-link length (Maximum) ...

Oil pump and relief valve
Oil pressure (Warm)........c...oevinvanneneas

Relief valve opening PraSSure....... ..o ibesrassissssnissinss

Qil pump clearances
Quter rotor to body

Standard s

Wear limit..................

Inner rotor 10 OURer rOtOF Giatin i i

Balancer shaft
Balancer shaft bearing oil clearance
Standard..
MEIMET e e
Balancer shaft journal diameter

NG ETCon Dalabner: . nsssnaidnralnrsninssna i

“0" mark on balancer ...............

Balancer shaft bearing bore diameter
N RO R . o st e st b ea s S A S
IO R e P R TR e

Clutch

Spring free length
Standard
Minimum

0.92 mm (0.036 inch)
1.12 mm (0.044 inch)
2.11 mm (0.083 inch)

0.77 to 0.79 mm (0.030 to 0.031 inch)
0.7 mm (0.027 inch)

0.2 to 0.35 mm (0.008 to 0.013 inch)
0.2 to 0.7 mm (0.008 to 0.027 inch)

0.7 mm (0.027 inch)
1.0 mm (0.039 inch)

0.020 to 0.044 mm (0.0008 to 0.0017 inch)
0.08 mm (0.003 inch)

35.984 to 35.992 mm (1.4166 to 1.4170 inch)
35.993 to 36.000 mm (1.4170 to 1.4173 inch)

39.009 to 30.016 mm (1.5357 to 1.5360 inch)
39.000 to 39.008 mm (1.5354 to 1.5357 inch)

0.05 to 0.25 mm (0.002 to 0.010 inch)
0.4 mm (0.016 inch)
0.05 mm (0.002 inch)

0.13 to 0.33 mm (0.005 to 0.013 inch)
0.5 mm (0.019 inch)

0.036 to 0.066 mm (0.0016 to 0.0025 inch)
0.1 mm (0.004 inch)

41.00 to 41.008 mm (1.6141 to 1.6144 inch)
41.009 to 41.016 mm (1.6145 to 1.6148 inch)

37.984 to 37.994 mm (1.4954 to 1.4958 inch)
37.995 to 38.000 mm (1.4958 to 1.4960 inch)
0.2 mm (0.008 inch) per 100 mm (3.94 inches)
193.4 mm (7-39/64 inches )

2.8 to 3.3 Bars (40 to 48 psi) @ 4000 rpm
4.3 to 5.9 Bars (63 to 85 psi)

0.15 to 0.23 mm (0.006 to 0.009 inch)
0.3 mm (0.012 inch)
Less than 0.2 mm (0.008 inch)

0.02 to 0.05 mm (0.0008 to 0.0019 inch)
0.09 mm (0.0035 inch)

27.987 to 27.993 mm (1.1018 to 1.1020 inch)
27.994 to 28.00 mm (1.1021 to 1.1023 inch)

30.014 to 31.025 mm (1.2210 to 1.2214 inch)
31.000 to 31.013 mm (1.2204 to 1.2210 inch)

34.2 mm (1.346 inch)
33.1 mm (1.303 inch)
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Clutch (continued)
Friction plate thickness

Standard...

Minimum...
Friction and steel pIate warpage

Standard

Transmission

Primary drive reduction ratio:
ENABD OBl e i s eemeemsanememssenmmtstes

EN500 models..........coueeueieeeeoee
Gear ratios;

1st gear ...
2nd gear..
3rd gear...
4th gear ...
5th gear ...
6th gear ...
Final drive reduchon ratla
Gear backlash
Standard...
Maxmum

Shift fork groove Wld'(h ' -

Standard
Shift fork ear thlckness

Standard...

Minimum............
Shift fork gunde pm dlameter

Standard...

Minimum...

Shift drum groove W|dth

Standard...

Torque specifications
Valve cover bolts ..
Camshaft bearing cap bolts
Camshaft sprocket bolts ..
Rocker arm shafts ..
Qil pipe bolts (on cylmder head top surface}.
Camshaft chain tensioner cap... . e
Camshaft chain tensioner mountmg bolts
Cylinder head bolts
EMACEOME. . oo i
10 TGMBolE s,
Crankcase bolts
g o o
8 mm bolts ..
Connecting rod nuts i
Primary chain guide bolts
Clutch cover bolts ............
Clutch spring bolts ..................
Clutch hub nut..............covoven
Qil pump bolts ..
Qil pan bolts ..
Oil pipe-to- cyllnder head union bolts
Qil pipe-to-crankcase union bolts
Left front corner of case.......................
Left side of case (upper bolt) ....
Left side of case (lower bolt)......
Bottom of case (inside oil pan)..
Right rear corner of engine .........,
Cylinder head “Y" line to case .
Ol pressure relief valve-to-oil pan
Oil passage plugs
Allen head...
Hex head...
Shift drum bearmg retalner boﬂs

*Apply non-hardening thread .’ockmg agenr to the threeds

2.9t0 3.1 mm (0.114 to 0.122 inch)
2.75 mm (0.108 inch)

0.2 mm (0.008 inch)
0.3 mm (0.012 inch)

2.952
2.6590 :

1(62/21T)
1 (61./237T)

2.571:1(36/147)
1.777 : 1 (32/187)
1.380: 1 (29/217)
1.125 : 1 (27/247)
0.961 : 1 (25/26T)
0.851 : 1 (23/27T)
2.720 : 1 (68/25T)

0.02 to 0.19 mm (0.0008 to 0.0074 inch)
0.23 mm (0.009 inch)

5.05 t0 5.15 mm (0.199 to 0.202 inch)
5.3 mm (0.208 inch)

4.91t05.0 mm (0.193 t0 0.197 inch)
4.8 mm (0.189 inch)

7.9 t0 8.0 mm (0.311 to 0.315 inch)
7.8 mm (0.307 inch)

8.05 to 8.2 mm (0.317 to 0.323 inch)
8.3 mm (0.326 inch)

9.8 Nm (87 in-lbs)
12 Nm (104 in-Ibs)
15 Nm (11 ft-lbs)*
51 Nm (38 ft-Ibs)
Not specified

4.9 Nm (43 in-lbs)
8.8 Nm (78 in-lbs)

9.8 Nm (87 in-lbs)
51 Nm (38 ft-lbs)

12 Nm (104 in-Ibs)
27 Nm (20 ft-lbs)
36 Nm (27 ft-Ibs)
8.8 Nm (78 in-lbs)*
Not specified

9.3 Nm (82 in-lbs)
130 Nm (98 ft-lbs)
Not specified*

12 Nm (104 in-lbs)
12 Nm (104 in-lbs)

20 Nm (14.5 ft-Ibs)
7.8 Nm (69 in-lbs)
12 Nm (104 in-lbs)
12 Nm (104 in-Ibs)
7.8 Nm (69 in-lbs)
20 Nm (14.5 ft-Ibs)
15 Nm (11 ft-Ibs)*

Not specified*
17 Nm (12.5 ft-lbs)
Not specified*
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General information

The engine/transmission unit is a water-cooled, in-line, parallel
The valves are operated by double overhead camshafts which
chain driven off the crankshaft. The engine/transmission assembly
somstructed from aluminum alloy. The crankcase is divided horizon-

The crankcase incorporates a wet sump, pressure-fed lubrication
which uses a gear-driven, dual-rotor oil pump, an oil filter and
pass valve assembly, a relief valve and an oil pressure switch. Also
'=ned in the crankcase is the balancer shaft and the starter motor
Power from the crankshaft is routed to the transmission via the
=h, which is of the wet, multi-plate type and is chain-driven off the
cshaft. The transmission is a six-speed, constant-mesh unit.

Operations possible with the engine in the frame

The components and assemblies listed below can be removed
out having to remove the engine from the frame. If, however, a

ner of areas require attention at the same time, removal of the en-
= is recommended.

Gearshift mechanism external components
Water pump

Starter motor

Alternator

Clutch assembly (except housing)

Qil pan and pressure relief valve

Valve cover, camshafts and rocker arms
Cam chain tensioner

Cylinder head

Cylinder block and pistons

Operations requiring engine removal

It is necessary to remove the engine/transmission assembly from
= frame and separate the crankcase halves to gain access to the fol-

Jowing components:

Clutch housing

Crankshaft, connecting rods and bearings

Transmission shafts

Shift drum and forks

Balancer shaft

Starter motor clutch

Camshaft chain

Primary chain

Oil pump

4 Major engine repair - general note

% ltis not always easy to determine when or if an engine should be
completely overhauled, as a number of factors must be considered.

2 High mileage is not necessarily an indication that an overhaul is
m=eded, while low mileage, on the other hand, does not preclude the
==ed for an overhaul. Frequency of servicing is probably the single
most important consideration. An engine that has regular and frequent
o and filter changes, as well as other required maintenance, will most
lke=ly give many miles of reliable service. Conversely, a neglected en-
ane, or one which has not been broken in properly, may require an
overhaul very early in its life.

2 Exhaust smoke and excessive oil consumption are both indica-
vons that piston rings and/or valve guides are in need of attention.
Make sure oil leaks are not responsible before deciding that the rings
2nd guides are bad. Refer to Chapter 1 and perform a cylinder com-
pression check to determine for certain the nature and extent of the
work required.

4 If the engine is making obvious knocking or rumbling noises, the
connecting rod and/or main bearings are probably at fault.

5 Loss of power, rough running, excessive valve train noise and
high fuel consumption rates may also point to the need for an over-
haul, especially if they are all present at the same time. If a complete
tune-up does not remedy the situation, major mechanical work is the
only solution.

6  An engine overhaul generally involves restoring the internal parts
to the specifications of a new engine. During an overhaul the piston
rings are replaced and the cylinder walls are bored and/or honed. If a
rebore is done, then new pistons are also required. The main and con-
necting rod bearings are generally replaced with new ones and, if nec-
essary, the crankshaft is also replaced. Generally the valves are ser-
viced as well, since they are usually in less than perfect condition at
this point. While the engine is being overhauled, other components
such as the carburetors and the starter motor can be rebuilt also. The
end result should be a like-new engine that will give as many trouble
free miles as the original. ;

7  Before beginning the engine overhaul, read through all of the re-
lated procedures to familiarize yourself with the scope and require-
ments of the job. Overhauling an engine is not all that difficult, but it is
time consuming. Plan on the motorcycle being tied up for a minimum
of two weeks. Check on the availability of parts and make sure that
any necessary special tools, equipment and supplies are obtained in
advance.

8  Most work can be done with typical shop hand tools, although a
number of precision measuring tools are required for inspecting parts
to determine if they must be replaced. Often a dealer service depart-
ment or motorcycle repair shop will handle the inspection of parts and
offer advice concerning reconditioning and replacement. As a general
rule, time is the primary cost of an overhaul so it doesn't pay to install
worn or substandard parts.

9 As afinal note, to ensure maximum life and minimum trouble from
a rebuilt engine, everything must be assembled with care in a spot-
lessly clean environment.

5 Engine - removal and installation

Note: Engine removal and installation should be done with the aid of
an assistant to avoid damage or injury that could occur if the engine is
dropped. A hydraulic floor jack should be used to support and lower
the engine if possible (they can be rented/hired at low cost).

Removal
Refer to illustrations 5.16a, 5.16b and 5.16¢c
1  Set the bike on its centerstand (if equipped) and disconnect the
battery (negative cable first).

Remove the seat and the fuel tank (see Chapter 4).

Remove the side covers (see Chapter 8).

Drain the coolant and the engine oil (see Chapter 1).

Remove the air filter housing (see Chapter 4).

On US models remove the air suction valves and the vacuum
switching valve (see Chapter 1).
7 Remove the carburetors (see Chapter 4) and plug the intake
openings with rags.
8 Remove the radiator, radiator hoses and coolant tubes (see
Chapter 3).
9  Remove the ignition coils and brackets (see Chapter 5).
10 Remove the exhaust system (see Chapter 4).
11 Remove the shift pedal (see Section 21).
12 Remove the engine pulley cover, unbolt the engine pulley and de-
tach the pulley and belt from the engine (see Chapter 6).
13 Disconnect the lower end of the clutch cable from the lever and
remove the cable bracket (see Chapter 1).
14 Mark and disconnect the wires from the oil pressure switch, neu-
tral switch and the starter motor. Unplug the brake light switch, alter-
nator, sidestand and pickup coil electrical connectors (see Chapters 5
and 9).
15 Support the engine with a floor jack and a wood block.
16 With the engine supported, remove the upper rear mounting
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5.16a With the engine securely supported, remove the mounting
bolts at the upper rear . . .

bolts, lower rear mounting bolts and front mounting bolts (see illustra-
tions).

17 Make sure no wires or hoses are still attached to the engine as-
sembly.

18 Slowly and carefully lower the engine assembly away from the
bike, then guide it out the right side.

Installation
19 Installation is the reverse of removal. Note the following points:

a) Don’t tighten any of the engine mounting bolts until they all have
been installed.

b) Use new gaskets at all exhaust pipe connections.

¢) Tighten the engine mounting bolts and frame downtube bolts se-
curely.

d) Adjust the drive belt, rear brake, throttle cables, choke cable
(if equipped) and clutch cable following the procedures in Chap-
ter 1.

6 Engine disassembly and reassembly - general information

Refer to illustrations-6.2a, 6.2b and 6.3
1 Before disassembling the engine, clean the exterior with a de-

516b ... atthe lowerrear...

greaser and rinse it with water. A clean engine will make the job easier
and prevent the possibility of getting dirt into the internal areas of the
engine.

2  In addition to the precision measuring tools mentioned earlier,
you will need a torque wrench, a valve spring compressor, oil gallery
brushes, a piston ring removal and installation tool, a piston ring com-
pressor, a pin-type spanner wrench and a clutch holder tool (which is
described in Section 19). Some new, clean engine oil of the correct
grade and type, some engine assembly lube (or moly-based grease), a
tube of Kawasaki Bond liguid gasket (part no. 92104-1003) or equiva-
lent, and a tube of RTV (silicone) sealant will also be required. Although
it may not be considered a tool, some Plastigage (type HPG-1) should
also be obtained to use for checking bearing oil clearances (see illus-
trations).

3  Anengine support stand made from short lengths of 2 x 4's
bolted together will facilitate the disassembly and reassembly proce-
dures (see illustration). The perimeter of the mount should be just big
enough to accommodate the engine oil pan. If you have an automo-
tive-type engine stand, an adapter plate can be made from a piece of
plate, some angle iron and some nuts and bolts.

4  When disassembling the engine, keep “mated” parts together (in-
cluding gears, cylinders, pistons, etc. that have been in contact with
each other during engine operation). These “mated” parts must be
reused or replaced as an assembly.

5.16¢ ... and at the front

6.2a A selection of brushes is required for cleaning holes and
passages in the engine components
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it

pe HPG-1 Plastigage is needed to check the crankshaft,
connecting rod and camshaft oil clearances

=  Engine/transmission disassembly should be done in the following
general order with reference to the appropriate Sections.

Remove the cylinder head

Remove the cylinder block

Remove the pistons

Remove the clutch

Remove the oil pan

Remove the external shift mechanism

Remove the alternator rotor/stator coils and starter clutch

(see Chapter 9)

Separate the crankcase halves

Remove the crankshaft and connecting rods

Remove the balancer shaft and gears

Remove the transmission shafts/gears

Remove the shift drum/forks
- & Reassembly is accomplished by reversing the general disassem-
oly sequence.

T Valve cover - removal and installation

Befer to illustrations 7.7, 7.8, 7.9, 7.11aand 7.11b
Mote: The valve cover can be removed with the engine in the frame. If
e engine has been removed, ignore the steps which don't apply.

7.7 Remove the valve cover bolts (arrow)

7.8 Lift the cover off the engine - if it's
stuck, tap gently on the side with a soft
faced hammer; don't pry the cover loose

6.3 An engine stand can be made from short lengths of 2x 4
lumber and lag bolts or nails

Removal

1 Set the bike on its centerstand (if equipped).

2  Drain the engine coolant and remove the reservoir tank (see
Chapters 1 and 3).

3 Remove the fuel tank (see Chapter 4).

4  Remove the side covers (see Chapter 8). Disconnect the coolant
tubes (see Chapter 3).

5 On US models, remove the air suction valves and the vacuum
switching valve (see Chapter 1).

6 If necessary for removal access, remove the ignition coils and
their brackets, along with the spark plug wires (see Chapter 5).

7  Remove the valve cover bolts (see illustration).

8  Lift the cover off the cylinder head (see illustration). If it's stuck,
don’t attempt to pry it off - tap around the sides with a plastic hammer
to dislodge it. Note: Pay attention to the locating dowels as you re-

move the cover - if they fall into the engine, major disassembly may be =

required to get them out.

Installation

9 Remove the locating dowels from the valve cover (see illustra-
tion). Peel the rubber gasket from the cover. If it's cracked, hardened,
has soft spots or shows signs of general deterioration, replace it with a
new one.

7.9 Be careful not to lose the locating
dowels (arrows) or let them fall into
the engine




7.11a Be sure the gasket seats securely in the groove (arrow)

thin film of RTV sealant to the half-circle cutouts on each side of the
head.

11 Install the gasket to the cover. Make sure it fits completely into
the cover groove (see illustration). Apply a small amount of silicone
sealer to the corners of the half-circle portions of the gasket (see illus-
tration).

12 Position the cover on the cylinder head, making sure the gasket
doesn'’t slip out of-place.

13 Check the rubber seals on the valve cover bolts, replacing them if
necessary. Install the bolts, tightening them evenly to the torque listed
in this Chapter's Specifications.

14 The remainder of installation is the reverse of removal. Fill the
cooling system with the recommended type and amount of coolant
(see Chapter 1).

8 Camshaft chain tensioner - removal and installation

Refer to illustrations 8.1 and 8.9

‘Removal

Caution: Once you start to remove the tensioner bolts, you must re-
move the tensioner all the way and reset it before.tightening the bolts.
The tensioner extends and locks in place, so if you loosen the bolts
part way and then retighten them, the tensioner or cam chain will be
damaged.

1 Loosen the tensioner cap bolt while the tensioner is still installed
(see illustration).

2  Remove the tensioner mounting bolts and take it off the engine.

3 Remove the tensioner cap bolt and O-ring.

8.1 Loosen the tensioner cap bolt (A) while the tensioner is still
on the engine, then remove the mounting bolts (B)

7.11b Apply a small amount of silicone sealant to the corners of
the half-circle portions of the gasket (arrows)

Installation

4  Check the O-ring on the tensioner body for cracks or hardening.
It's a good idea to replace this O-ring whenever the tensioner cap is
removed.

Original tensioner

] Place the tensioner mounting bolts where you can reach them
with one hand while the other hand holds the tensioner in position in
Step 7.

6 Press the end of the rod that contacts the chain into the tensioner
body. At the same time, turn the other end of the rod clockwise with a
screwdriver until the rod protrudes about 3/8-inch (10 mm) from the
tensioner body. Caution: Don’t turn the rod counterclockwise (anti-
clockwise) or it may separate from the tensioner. If this happens it can't
be reassembled.

7  Place the tensioner in position on the engine. Push it firmly
against the engine, remove the screwdriver, and install the mounting
bolts finger-tight. Caution: If the tensioner moves away from the en-
gine before you tighten the bolts, the rod will extend too far. If this hap-
pens (or you think it might have happened), remove the tensioner and
repeat Step 6, then continue with Step 7.

8 Tighten the mounting bolts to the torque listed in this Chapter's
Specifications.

New tensioner
9  New tensioners come with a keeper that fits in the tensioner rod

————

8.9 New tensioners come with a keeper (arrow) to hold the rod in
position for installation; add the keeper to your tool collection for
the next time you need to remove and install the tensioner
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o L

8.3a Position the EX mark on the exhaust camshaft even with the
cylinder head surface and the sprocket punch mark up (arrows). . .

slot and holds the rod in the correct position for installation (see illus-

tration). 2
10 Place the tensioner on the engine. Install the mounting bolts and
fighten them to the torque listed in this Chapter's Specifications.

11 Pull the keeper out with needle nosed pliers. Note: Save the
#eeper and place it in your toolbox for future use. You can use it to
hold the tensioner rod in position next time you install the tensioner,
=aving both hands free.

Original or new tensioner

12  Install the tensioner cap and O-ring. Tighten the cap to the torque
isted in this Chapter's Specifications.

=) Camshafts, rocker arm shafts and rocker arms - removal,
inspection and installation

Note: This procedure can be performed with the engine in the frame.

Camshafts

Removal

Refer to illustrations 9.3a, 9.3b, 9.3c, 9.4, 9.5, 9.6, 9.7a, 9.7b and 9.8

1 Remove the valve cover (see Section 7).

2 Remove the camshaft chain tensioner (see Section 8).

3  Turn the engine to position no. 2 cylinder at TDC compression
isee Chapter 1 - Valve clearances - check and adjustment). When the
engine is positioned correctly, the EX mark on the exhaust camshaft

9.4 The center four camshaft bearing cap bolts also secure the
chain guide; its arrow points toward the front of the engine

9.3b .. .the IN mark on the intake camshaft should also
be even with the head surface and the sprocket punch mark
should be up (arrows) ...

9.3c ...once the camshafts are positioned correctly, mark across
the chain and sprocket with felt pen to ease reassembly

and the IN mark on the intake camshaft will align with the cylinder
head top surface (see illustrations). To ease reassembly, mark the
sprockets and chain with felt pen (see illustration).

4  Remove the upper chain guide (see illustration).

5  Remove the bolts and lift the oil pipes and O-rings from the cylin-
der head (see illustration).

6 Unscrew the bearing cap bolts for one of the camshafts, a little at
a time, until they are all loose, then unscrew the bearing cap bolts for
the other camshaft. Caution: If the bearing cap bolts aren’t loosened
evenly, the camshaft may bind. Remove the bolts and lift off the




9.6 The camshaft bearing caps have letter marks to indicate
position; the caps must be reinstalled in the correct locations to
prevent camshaft seizure

9.7b The camshafts are identified by punch marks

bearing caps. Note the letters on the bearing caps which correspond
to those on the cylinder head (see illustration). When you reinstall the
caps, be sure to install them in the correct positions.

7  Pull up on the camshaft chain and carefully guide the camshaft
out{see illustration). With the chain still held taut, remove the other
camshaft. Look for marks on the camshafts (see illustration). The in-
take camshaft should have an IN mark and the exhaust camshaft
should have an EX mark. If you can't find these marks, label the
camshafts to ensure they are installed in their original locations. Note:
Don't remove the sprockets from the camshafts unless absolutely nec-
essary. X

8  While the camshafts are out, don't allow the chain to go slack -
there's a protrusion inside the crankcase that's designed to keep the
chain from falling off the sprocket on the crankshaft (see illustration),
but if it's worn, the chain may fall off and bind between the crankshaft
and case, which could damage these components. Wire the chain to
another component to prevent it from dropping down. Also, cover the
top of the cylinder head with a rag to prevent foreign objects from
falling into the engine.

Inspection

Refer to illustrations 9.10a, 9.10b, 9.12, 9.13a, 9.13b, 9.15a, 9.15b and
9.18
Note: Before replacing camshafts or the cylinder head and bearing
caps because of damage, check with local machine shops specializing
in motorcycle engine work. In the case of the camshafts, it may be
paossible for cam lobes to be welded, reground and hardened, at a cost
far lower than that of a new camshaft. If the bearing surfaces in the
_cylinder head are damaged, it may be possible for them to be bored

-

9.7a Lift the camshafts out of the head and disengage them from
the chain

9.8 This protrusion in the bottom of the engine case is designed
to prevent the cam chain from falling out of mesh with the
crankshaft sprocket, but to be safe, tie the chain up so it can't
drop down

out to accept bearing inserts. Due to the cost of a new cylinder head it
is recommended that alf options be explored before condemning it as
trash!

9 Inspect the cam bearing surfaces of the head and the bearing
caps. Look for score marks, deep scratches and evidence of spalling
(a pitted appearance).

10 Check the camshaft lobes for heat discoloration (blue appear-
ance), score marks, chipped areas, flat spots and spalling (see illus-
tration). Measure the height of each lobe with a micrometer (see illus-
tration) and compare the results to the minimum lobe height listed in
this Chapter's Specifications. If damage is noted or wear is excessive,
the camshaft must be replaced. Also, be sure to check the condition
of the rocker arms, as described later in this Section.

11 Next, check the camshaft bearing oil clearances. Clean the
camshafts, the bearing surfaces in the cylinder head and the bearing
caps with a clean, lint-free cloth, then lay the cams in place in the
cylinder head, with the IN and EX marks on the gears facing away from
each other and level with the valve cover gasket surface of the cylinder
head (see illustrations 9.3a and 9.3b). Engage the cam chain with the
cam gears, so the camshafts don’t turn as the bearing caps are tight-
ened.

12 Cut eight strips of Plastigage (type HPG-1) and lay one piece on
each bearing journal, parallel with the camshaft centerline (see illus-
tration).
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9.10a Check the lobes of the camshaft for wear - here’s a good
example of damage which will require replacement (or repair) of
the camshaft

9.12 Position a strip of Plastigage on each cam bearing journal,
parallel with the centerline of the crankshaft

9.13b Camshaft bearing cap tightening sequence (the center four
bolts also secure the chain guide) - tighten the no. 1 and no. 2
bolts evenly to specifications first, then tighten the others in
numerical order

13 Make sure the bearing cap dowels are installed (see illustration).
Install the bearing caps in their proper positions (the arrows on the
caps must face toward the front of the engine and the letters on the
caps must correspond with those on the cylinder head) and install the

9.10b Measure the height of the camshaft lobes with a
micrometer

9.15a Compare the width of the crushed Plastigage to the scale
on the Plastigage envelope to obtain the clearance

bolts. Tighten the bolts in three steps, following the recommended se-
quence (see illustration), to the torque listed in this Chapter's Specifi-
cations. While doing this, DO NOT let the camshafts rotate!

14 Now unscrew the bolts, a little at a time, and carefully lift off the
bearing caps.

15 To determine the oil clearance, compare the crushed Plastigage
(at its widest point) on each journal to the scale printed on the Plasti-
gage container (see illustration). Compare the results to this Chap-
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9.15b Measure the cam bearing journal with a micrometer

ter's Specifications. If the oil clearance is greater than specified, mea-
sure the diameter of the cam bearing journal with a micrometer (see il-
lustration). If the journal diameter is less than the specified limit, re-
place the camshaft with a new one and recheck the clearance. If the
- clearance is still too great, replace the cylinder head and bearing caps
with new parts (see the Note that precedes Step 9). Remove all traces
of Plastigage from the components without scratching their surfaces.
16 Except in cases of oil starvation, the camshaft chain wears very
little. If the chain has stretched excessively, which makes it difficult to
maintain proper tension, replace it with a new one (see Section 28).

17 Check the sprockets for wear, cracks and other damage, replac-
ing them if necessary. If the sprockets are worn, the chain is also
worn, and also the sprocket on the crankshaft (which can only be
remedied by replacing the crankshaft). If wear this severe is apparent,
the entire engine should be disassembled for inspection.

18 If you remove the sprockets, be sure to install them correctly;
they're identical, with each sprocket having bolt holes for the intake
and exhaust camshafts. The intake camshaft sprocket uses the bolt
holes labeled IN; the exhaust camshaft sprocket uses the bolt holes

9.18 Each sprocket has two sets of bolt holes; those labeled EX
are used for the exhaust camshaft, while those labeled IN are
used for the intake camshaft

labeled EX (see illustration).

19 Check the chain guide for wear or damage. If it is worn or dam-
aged, the chain is worn out or improperly adjusted. Replacement of
the guide requires removal of the cylinder head and cylinder block.

Installation

Refer to illustration 9.22

20 Make sure the bearing surfaces in the cylinder head and the bear-
ing caps are clean, then apply a light coat of engine assembly lube or
moly-based grease to each of them.

21 Apply a coat of moly-based grease to the camshaft lobes. Make
sure the camshaft bearing journals are clean, then lay the camshafts in
the cylinder head (do not mix them up), ensuring the marks on the cam
sprockets are aligned properly (see illustrations 9.3a, 9.3b and 9.3c).
22 Make sure the timing marks are aligned as described in Step 11,
then mesh the chain with the camshaft sprockets. Count the number of
chain link pins between the punch marks (see illustration). There
should be no slack in the chain between the two sprockets.

2423222120191817161514131211109 8 7 6 5 4:3:2 I?

Front

Timing mark

Punch mark Timing mark

Cylinder head
upper surface

Exhaust camshaft

Inlet side

Inlet camshaft

Turning direction
Tension side

#2 Piston TDC

9.22 With no slack in the camshaft chain, there should be 24 link pins present between the punch marks on the cam sprockets
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2.30a Insert an Allen wrench into the rocker shaft head (a bit like
this one is necessary for tightening the plug to specifications). . .

23 Carefully set the bearing caps in place (arrows pointing toward
she front of the engine and in their proper positions) (see illustra-
$ion 9.6) and install the bolts. Tighten them in the recommended se-
auence (see illustration 9.13b), to the torque listed in this Chapter's
Specifications.

24 Insert your finger or a wood dowel into the cam chain tensioner
sole and apply pressure to the cam chain. Check the timing marks to
‘make sure they are aligned (see Step 3) and there are still the correct
—umber of link pins between the punch marks on the cam sprockets. If
‘mecessary, change the position of the sprocket(s) on the chain to bring
=1l of the marks into alignment. Caution: /f the marks are not aligned
=xactly as described, the valve timing will be incorrect and the valves
may contact the pistons, causing extensive damage to the engine.

25 |nstall the tensioner as described in Section 8.

26 Adjust the valve clearances (see Chapter 1).

27 Turn the engine with a socket on the crankshaft rotation bolt. If
you feel a sudden increase in resistance, stop turning. The valves may
Be hitting the pistons due to incorrect assembly. Find the problem and
‘%« it before turning the engine any further, or serious damage may oc-
eur.

28 The remainder of installation is the reverse of removal.

‘Rocker arm shafts and rocker arms

Removal

Befer to illustrations 9.30a, 9.30b and 9.31

29 Remove the camshafts following the procedure given above. Be
sure to keep tension on the camshaft chain.

30  Unscrew one rocker shaft from the cylinder head and pull it out
Isee illustrations).

9.33 Inspect the rocker arms, especially the faces that contact
the cam lobes, for wear

9.30b ...unscrew the shaft and pull it out

9.31 Remove the rocker arms and springs

31 Remove the rocker arms and springs (see illustration).

32 Repeat the above Steps to remove the other rocker arm shafts
and rocker arms. Keep all of the parts in order so they can be rein-
stalled in their original locations.

Inspection

Refer to illustrations 9.33, 9.34a, 9.34b and 9.34¢

33  Clean all of the components with solvent and dry them off. Blow
through the oil passages in the rocker arms with compressed air, if
available. Inspect the rocker arm faces for pits, spalling, score marks
and rough spots (see illustration). Check the rocker arm-to-shaft con-
tact areas and the adjusting screws, as well. Look for cracks in each
rocker arm. If the faces of the rocker arms are damaged, the rocker
arms and the camshafts should be replaced as a set.

34 Measure the diameter of the rocker arm shafts, in the area where
the rocker arms ride, and compare the results with this Chapter's

9.34a Check the rocker shaft for wear, make sure the oil holes
(lower arrows) are clear and inspect the O-ring under the head
(upper arrow); it's a good idea to replace the O-ring whenever the
shaft is removed
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9.34b Measure the inside diameter of the rocker arm - in this
case a telescoping gauge is expanded against the bore of the
rocker arm, then locked. . .

Specifications. Also measure the inside diameter of the rocker arms
(see illustrations) and compare the results with this Chapter’s Specifi-
cations. If either the shaft or the rocker arms are worn beyond the
specified limits, replace them as a set.

35 Replace the O-ring under the head of the rocker arm shaft.

Installation

Refer to illustration 9.36

36 Position a rocker arm and spring in the cylinder head, with the
spring toward the center of the cylinder head (see illustration).

37 Lubricate the rocker arm shaft with engine oil and slide it into the
cylinder head and through the rocker arm and spring. Tighten it to the
torgue listed in this Chapter's Specifications.

38 Repeat Steps 36 and 37 to install the remaining rocker arms and
shafts.

39 Install the camshafts following the procedure described earlier in
this Section.

10 Cylinder head - removal and installation

Caution: The engine must be completely cool before beginning this
procedure, or the cylinder head may become warped.

9.36 The rocker arm springs (arrow) go between the rocker arm
and the center of the head

9.34c ...and a micrometer is used to measure the gauge

Note: This procedure can be performed with the engine in the frame. If
the engine has been removed, ignore the steps which don’t apply.

Removal

Refer to illustrations 10.6, 10.7a, 10.7b, 10.8a, 10.8b, 10.9 and 10.10

3 Set the bike on its centerstand (if equipped).

2 Remove the valve cover (see Section 7).

3 Remove the exhaust system (see Chapter 4).

4 Remove the cam chain tensioner (see Section 8).

5 Remove the camshafts (see Section 9).

6 Remove the oil pipe banjo bolts and washers from the rear of the
cylinder head (see illustration).

7 Remove the small cylinder block-to-cylinder head bolts and the
main oil pipe mounting bolt (see illustrations).

8 Loosen the cylinder head bolts, a little at a time, using the reverse
order of the tightening sequence (see illustrations).

9  Pull the cylinder head off the cylinder block (see illustration). If
the head is stuck, tap upward against the rocker shaft heads with a
rubber mallet to jar it loose, or use two wooden dowels inserted into
the intake or exhaust ports to lever the head off. Don’t attempt to pry
the head off by inserting a screwdriver between the head and the
cylinder block - you'll damage the sealing surfaces.

10 Lift the head gasket off the cylinder block (see illustration).

11 Stuff a clean rag into the cam chain tunnel to prevent the entry of
debris.
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10.7a Remove one small head-to-block bolt (upper arrow), the oil . .and one small head-to-block bolt located inside
pipe mounting bolt (lower arrow). . . the head

10.8b Head bolt TIGHTENING sequence - the arrow
front of the engine

LMEM i - R -
| . i P J al ;
10.9 Lift the head off the cylinder block 10.10 Remove the old gasket
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10.15 The UP mark on the head gasket goes toward the right side
of the engine

12 Locate the two dowel pins to make sure they haven't fallen into
the engine. If they are in the head, put them in their holes in the cylin-
der block.

13 Check the cylinder head gasket and the mating surfaces on the
cylinder head and block for signs of leakage, which could indicate
warpage. Refer to Section 12 and check the flatness of the cylinder
head.

14 Clean all traces of old gasket material from the cylinder head and
block. Be careful not to let any of the gasket material fall into the
crankcase, the cylinder bores or the water passages.

Installation

Refer to illustrations 10.15 and 10.20

15 Lay the new gasket in place on the cylinder block. Make sure the
UP mark on the gasket is positioned on the right-hand side of the en-
gine (see illustration). Never reuse the old gasket and don’t use any
type of gasket sealant.

16 Carefully lower the cylinder head over the studs. It is helpful to
have an assistant support the camshaft chain with a piece of wire so it
doesn’t fall and become kinked or detached from the crankshaft.
When the head is resting against the cylinder block, wire the cam
chain to another component to keep tension on it.

17 install the head bolts. Using the proper sequence (see illustra-
tion 10.8b), tighten the bolts to approximately half of the torque listed
in this Chapter’s Specifications.

18 Using the same sequence, tighten the bolts to the full torque
listed in this Chapter’s Specifications.

19 |Install the small cylinder block-to-cylinder head bolts, tightening
them to the torque listed in this Chapter's Specifications.

20 Install the oil line mounting and banjo bolts. Use new washers on
the banjo bolts (see illustration).

21 Install the camshafts and the valve cover (see Sections 9 and 7)
and refit all disturbed components.

22 Change the engine oil (see Chapter 1).

11 Valves/valve seats/valve guides - servicing

1 Because of the complex nature of this job and the special tools
and equipment required, servicing of the valves, the valve seats and
the valve guides (commonly known as a valve job) is best left to a pro-
fessional.

2  The home mechanic can, however, remove and disassemble the
head, do the initial cleaning and inspection, then reassemble and de-
liver the head to a dealer service department or properly equipped mo-
torcycle repair shop for the actual valve servicing. Refer to Section 12
forthose procedures.

3 -The dealer service department will remove the valves and

]

10.20 There's a washer on each side of the oil line banjo bolt
fittings - replace them whenever the banjo bolts are removed

springs, recondition or replace the valves and valve seats, replace the
valve guides, check and replace the valve springs, spring retainers and
keepers (as necessary), replace the valve seals with new ones and re-
assemble the valve components.

4  After the valve job has been performed, the head will be in like-
new condition. When the head is returned, be sure to clean it again
very thoroughly before installation on the engine to remove any metal
particles or abrasive grit that may still be present from the valve ser-
vice operations. Use compressed air, if available, to blow out all the
holes and passages.

12 Cylinder head and valves - disassembly, inspection and
reassembly

1 As mentioned in the previous Section, valve servicing and valve
guide replacement should be left to a dealer service department or
motorcycle repair shop. However, disassembly, cleaning and inspec-
tion of the valves and related components can be done (if the neces-
sary special tools are available) by the home mechanic. This way no
expense is incurred if the inspection reveals that service work is not
required at this time.

2  To properly disassemble the valve components without the risk of
damaging them, a valve spring compressor is absolutely necessary.
This special tool can usually be rented/hired, but if it's not available,
have a dealer service department or motorcycle repair shop handle the
entire process of disassembly, inspection, service or repair (if required)
and reassembly of the valves.

Disassembly

Refer to illustrations 12.7a, 12.7b, 12.7c and 12.7d

3  Remove the rocker arm shafts and rocker arms (see Section 9).
Store the components in such a way that they can be returned to their
original locations without getting mixed up (labeled plastic bags work
well).

4  Before the valves are removed, scrape away any traces of gasket
material from the head gasket sealing surface. Work slowly and do not
nick or gouge the soft aluminum of the head. Gasket removing sol-
vents, which work very well, are available at most motorcycle shops
and auto parts stores.

5  Carefully scrape all carbon deposits out of the combustion cham-
ber area. A hand held wire brush or a piece of fine emery cloth can be
used once the majority of deposits have been scraped away. Do not
use a wire brush mounted in a drill motor, or one with extremely stiff
bristles, as the head material is soft and may be eroded away or
scratched by the wire brush.

6 Before proceeding, arrange to label and store the valves along
with their related components so they can be kept separate and rein-
stalled in the same valve guides they are removed from (again, plastic
bags work well for this).
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12.7a Compressing the valve springs with a valve
spring compressor

7 Compress the valve spring on the first valve with a spring com-
oressor, then remove the Keepers/collets (see illustrations) and the
setainer from the valve assembly. Do not compress the springs any
more than is absolutely necessary. Carefully release the valve spring
‘compressor and remove the springs and the valve from the head (see
Wustration). If the valve binds in the guide (won't pull through), push it
©ack into the head and deburr the area around the keeper/collet
aroove with a very fine file or whetstone (see illustration).

2 Repeat the procedure for the remaining valves. Remember to
“==p the parts for each valve together so they can be reinstalled in the
ame location.

12.7¢ Valve components -
exploded view

Oil seal

Outer spring

Inner spring

Valve spring retainer
Valve

Outer spring seat
Tightly wound coils
Inner spring seat
Tightly wound coils
Keepers/collets

SOy A WM =

12.7b Remove the valve keepers/collets with needle-nose pliers
or tweezers

9  Once the valves have been removed and labeled, pull off the
valve stem seals with pliers and discard them (the old seals should
never be reused), then remove the spring seats.

10 Next, clean the cylinder head with solvent and dry it thoroughly.
Compressed air will speed the drying process and ensure that all holes
and recessed areas are clean. .

11 Clean all of the valve springs, keepers/collets, retainers and
spring seats with solvent and dry them thoroughly. Do the parts from
one valve at a time so that no mixing of parts between valves occurs.
12 Scrape off any deposits that may have formed on the valve, then
use a motorized wire brush to remove deposits from the valve heads
and stems. Again, make sure the valves do not get mixed up.

Inspection

Refer to illustrations 12.14, 12.15, 12.16a, 12.16b, 12.17, 12.18a,
12.18b, 12.19aand 12.19b

13 Inspect the head very carefully for cracks and other damage. If
cracks are found, a new head will be required. Check the cam bearing
surfaces for wear and evidence of seizure. Check the camshafts and
rocker arms for wear as well (see Section 9).

14 Using a precision straightedge and a feeler gauge, check the
head gasket mating surface for warpage. Lay the straightedge length-
wise, across the head and diagonally (corner-to-corner), intersecting
the head bolt holes, and try to slip a 0.002 in (0.05 mm) feeler gauge
under it, on either side of each combustion chamber (see illustration).

DEBURR

12.7d If the valve binds in the guide, deburr the area above the
keeper/collet groove
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12.14 Lay a precision straightedge across the cylinder head and 12.15 Measuring the valve seat width
try to slide a feeler gauge of the specified thickness (equal to the

maximum allowable warpage) under it

12.16a Insert a small hole gauge into the valve guide and expand 12.16b Measure the small hole gauge with a micrometer
it so there’s a slight drag when it's pulled out

If the feeler gauge can be inserted between the head and the straight-
edge, the head is warped and must either be machined or, if warpage
is excessive, replaced with a new one.
15 Examine the valve seats in each of the combustion chambers. If
they are pitted, cracked or burned, the head will require valve service
that is beyond the scope of the home mechanic. Measure the valve
seat width (see illustration) and compare it to this Chapter’s Specifi-
cations. If it is not within the specified range, or if it varies around its
circumference, valve service work is required.
16 Clean the valve guides to remove any carbon buildup, then mea-
sure the inside diameters of the guides (at both ends and the center of
the guide) with a small hole gauge and a 0-to-1-inch micrometer (see
illustrations). If the guides exceed the maximum value given in the
Chapter’s Specifications, they must be replaced. The guides are mea-
sured at the ends and at the center to determine if they are worn in a
bell-mouth pattern (more wear at the ends). If they are, guide replace-
ment is an absolute must.
17 Carefully inspect each valve face for cracks, pits and burned
spots. Check the valve stem and the keeper/collet groove area for
12.17 Check the valve face (A), stem (B) and keeper groove (C) for cracks (see illustration). Rotate the valve and check for any obvious
signs of wear and damage indication that it is bent. Check the end of the stem for pitting and ex-
cessive wear. The presence of any of the above conditions indicates




Chapter 2 Engine, clutch and transmission

12.19a Measure the free length of the valve springs

the need for valve servicing.

18 Measure the valve stem diameter and replace if it exceeds the
minimum value listed in this Chapter's Specifications (see illustra-
tion). Also check the valve stem for bending. Set the valve in a V-block
with a dial indicator touching the middle of the stem (see illustration).
Sotate the valve and note the reading on the gauge. If the stem runout
axceeds the value listed in this Chapter's Specifications, replace the
valve.

19 Check the end of each valve spring for wear and pitting. Measure
the free length (see illustration) and compare it to this Chapter’s
Specifications. Any springs that are shorter than specified have
sagged and should not be reused. Stand the spring on a flat surface
and check it for squareness (see illustration).

20 Check the spring retainers and keepers/collets for obvious wear
and cracks. Any questionable parts should not be reused, as extensive
damage will occur in the event of failure during engine operation.

21 If the inspection indicates that no service work is required, the
valve components can be reinstalled in the head.

Reassembly

Befer to illustrations 12.23, 12.24a, 12.24b, 12.24c and 12.27

22 Before installing the valves in the head, they should be lapped to
ensure a positive seal between the valves and seats. This procedure
requires fine valve lapping compound (available at auto parts stores)
=nd a valve lapping tool. If a lapping tool is not available, a piece of
~ubber or plastic hose can be slipped over the valve stem (after the
alve has been installed in the guide) and used to turn the valve.

a

12.18b Check the valve stem for bends with a V-block (or blocks,
as shown here) and a dial indicator

12.19b Check the valve springs for squareness

23 Apply a small amount of fine lapping compound to the valve face
(see illustration), then slip the valve into the guide. Note: Make sure
the valve is installed in the correct guide and be careful not to get any
lapping compound on the valve stern.

24 Attach the lapping tool (or hose) to the valve and rotate the tool
between the palms of your hands. Use a back-and-forth motion rather

12.23 Apply the lapping compound very sparingly, in small dabs,
to the valve face only




12.24a A hose, pushed over the end of the
valve, can be used to turn the valve back
and forth

12.27 A small dab of grease will help hold the collets in place on
the valve spring while the valve is released

than a circular motion (see illustration). Lift the valve off the seat and
turn it at regular intervals to distribute the lapping compound properly.
Continue the lapping procedure until the valve face and seat contact
area is of uniform width and unbroken around the entire circumference
of the valve face and seat (see illustrations).

25 Carefully remove the valve from the guide and wipe off all traces
of lapping compound. Use solvent to clean the valve and wipe the seat
area thoroughly with a solvent soaked cloth. Repeat the procedure for
the remaining valves.

26 Lay the spring seats in place in the cylinder head, then install new
valve stem seals on each of the guides. Use an appropriate size deep
socket to push the seals into place until they are properly seated.
Don't twist or cock them, or they will not seal properly against the
valve stems. Also, don’t remove them again or they will be damaged.
27 Coat the valve stems with assembly lube or moly-based grease,
then install one of them into its guide. Next, install the spring seats,
springs and retainers, compress the springs and install the
keepers/collets. Note: Install the springs with the tightly wound coils at
the bottom (next to the spring seat). When compressing the springs
with the valve spring compressor, depress them only as far as is abso-
lutely necessary to slip the keepers/collets into place. Apply a small
amount of grease to the keepers/collets (see illustration) to help hold
them in place as the pressure is released from the springs. Make cer-
tain that the keepers/collets are securely locked in their retaining
grooves.

28 Support the cylinder head on blocks so the valves can’t contact
the workbench top, then very gently tap each of the valve stems with a
soft-faced hammer. This will help seat the keepers/collets in their
grooves.

29 Once all of the valves have been installed in the head, check for
proper valve sealing by pouring a small amount of solvent into each of
the valve ports. If the solvent leaks past the valve(s) into the combus-
tion chamber area, disassemble the valve(s) and repeat the lapping
procedure, then reinstall the valve(s) and repeat the check. Repeat the
procedure until a satisfactory seal is obtained.

12.24b After lapping, the valve face
should exhibit a uniform, unbroken
contact pattern (arrow). . .

12.24c .. .and the seat should be the
specified width (arrow) with a smooth,
unbroken appearance

13.3 If you haven’t already done so for cylinder head removal,
remove the oil pipe mounting bolt

13 Cylinder block - removal, inspection and installation

Removal

Refer to illustrations 13.3, 13.4, 13.5 and 13.6

1 Following the procedure given in Section 10, remove the cylinder
head. Make sure the crankshaft is positioned at Top Dead Center
(TDC) for cylinder no. 2.

2  Remove the water pump together with the water pipe (see Chap-
ter 3).

3 Remove the oil pipe mounting bolt (see illustration).

4 Lift out the camshaft chain rear guide (see illustration).

5  Lift the cylinder block straight up to remove it (see illustration). If
it's stuck, tap around its perimeter with a soft-faced hammer. Don't at-
tempt to pry between the block and the crankcase, as you will ruin the
sealing surfaces. As you lift, note the location of the dowel pins. Be
careful not to let these drop into the engine.

6  Stuff clean shop towels around the pistons (see illustration) and
remove the gasket and all traces of old gasket material from the sur-
faces of the cylinder block and the cylinder head.

Inspection

Refer to illustration 13.8

Caution: Don't attempt to separate the liners from the cylinder block.

7 Check the cylinder walls carefully for scratches and score marks.
8  Using the appropriate precision measuring tools, check each
cylinder’s diameter near the top, center and bottom of the cylinder
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13.4 Lift the rear cam chain guide out of the engine (cylinder
block removed for clarity)

13.6 Place rags under the pistons to protect them and keep
debris out of the crankcase

Sore, parallel to the crankshaft axis (see illustration). Next, measure

each cylinder’s diameter at the same three locations across the

erankshaft axis. Compare the results to this Chapter's Specifications.
¥ the cylinder walls are tapered, out-of-round, worn beyond the speci-

Sed limits, or badly scuffed or scored, have them rebored and honed

Dy a dealer service department or a motorcycle repair shop. If a rebore

= done, oversize pistons and rings will be required as well. Note:

Mawasaki supplies pistons in one oversize only - +0.020 in (+0.5 mm).

S As an alternative, if the precision measuring tools are not avail-

2ble, a dealer service department or motorcycle repair shop will make

e measurements and offer advice concerning servicing of the cylin-

gers.

10 If they are in reasonably good condition and not worn to the out-
sde of the limits, and if the piston-to-cylinder clearances can be main-

“=ined properly (see Section 14), then the cylinders do not have to be

s=bored; honing is all that is necessary.

#1 To perfarm the honing operation you will need the proper size
=xible hone with fine stones, or a “bottle brush” type hone, plenty of
ant oil or honing oil, some shop towels and an electric drill motor.

~=old the cylinder block in a vise (cushioned with soft jaws or wood

‘Siocks) when performing the honing operation. Mount the hone in the

il motor, compress the stones and slip the hone into the cylinder.

Lubricate the cylinder thoroughly, turn on the drill and move the hone

wp and down in the cylinder at a pace which will produce a fine

13.5 Lift the cylinder block up and off the crankcase and pistons;
don’t lose the dowels (arrows)

13.8 Measure the cylinder bore with a telescoping gauge (then
measure the gauge with a micrometer)

crosshatch pattern on the cylinder wall with the crosshatch lines inter-
secting at approximately a 60-degree angle. Be sure to use plenty of
lubricant and do not take off any more material than is absolutely nec-
essary to produce the desired effect. Do not withdraw the hone from
the cylinder while it is running. Instead, shut off the drill and continue
moving the hone up and down in the cylinder until it comes to a com-
plete stop, then compress the stones and withdraw the hone. Wipe the
oil out of the cylinder and repeat the procedure on the remaining cylin-
der. Remember, do not remove too much material from the cylinder
wall. If you do not have the tools, or do not desire to perform the hon-
ing operation, a dealer service department or motorcycle repair shop
will generally do it for a reasonable fee.

12 Next, the cylinders must be thoroughly washed with warm soapy
water to remove all traces of the abrasive grit produced during the
honing operation. Be sure to run a brush through the bolt holes and
flush them with running water. After rinsing, dry the cylinders thor-
oughly and apply a coat of light, rust-preventative oil to all machined
surfaces.

Installation

Refer to illustration 13.14

13 Lubricate the cylinder bores with plenty of clean engine oil. Apply
a thin film of moly-based grease to the piston skirts.
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13.14 Install the base gasket with the ridge upward

14 Install the dowel pins, then place a new cylinder base gasket on
the crankcase with the ridge in the gasket upward (see illustration).
Some gaskets also have an arrow, which must point to the front of the
engine.

15 Slowly rotate the crankshaft until all of the pistons are at the
same level. Slide lengths of welding rod or pieces of a straightened-
out coat hanger under the pistons, on both sides of the connecting
rods. This will help keep the pistons level as the cylinder block is low-
ered onto them.

16 Attach two piston ring compressors to the pistons and compress
the piston rings. Large hose clamps can be used instead - just make
sure they don't scratch the pistons, and don’t tighten them too much.
17 Install the cylinder block over the pistons and carefully lower it
down until the piston crowns fit into the cylinder liners. While doing
this, pull the camshaft chain up, using a hooked tool or a piece of coat
hanger. Push down on the cylinder block, making sure the pistons
don't get cocked sideways, until the bottoms of the cylinder liners
slide down past the piston rings. A wood or plastic hammer handle
can be used to gently tap the block down, but don't use too much
force or the pistons will be damaged.

18 Remove the piston ring compressors or hose clamps, being care-
ful not to scratch the pistons. Remove the rods from under the pis-
tons.

19 Install the cam chain rear guide (see illustration 13.4).

20 The remainder of installation is the reverse of removal.

14 Pistons - removal, inspection and installation

1  The pistons are attached to the connecting rods with piston pins
that are a slip fit in the pistons and rods.

2 Before removing the pistons from the rods, stuff a clean shop
towel into each crankcase hole, around the connecting rods (see illus-
tration 13.6). This will prevent the circlips from falling into the
crankcase if they are inadvertently dropped.

Removal

Refer to illustration 14.3

3  Using a sharp scribe, scratch the number of each piston into its
crown. Each piston should also have an arrow pointing toward the
front of the engine (see illustration). If not, scribe an arrow into the
piston crown before removal. Support the first piston, grasp the circlip
with needle-nose pliers and remove it from the groove. If the pin won’t
come out, fabricate a piston pin removal tool from threaded stock
(stud), nuts, washers and a piece of pipe.

4  Push the piston pin out from the opposite end to free the piston
from the rod. You may have to deburr the area around the groove to
enable the pin to slide out (use a triangular file for this procedure). Re-
peat the procedure for the other piston.

Inspection

Refer to illustrations 14.6, 14.11, 14.13, 14.14a, 14.14b and 14.15

5 Before the inspection process can be carried out, the pistons
must be cleaned and the old piston rings removed.

6 Using a piston ring installation tool, carefully remove the rings
from the pistons (see illustration). Do not nick or gouge the pistons in
the process.

7  Scrape all traces of carbon from the tops of the pistons. A hand-
held wire brush or a piece of fine emery cloth can be used once most
of the deposits have been scraped away. Do not, under any circum-
stances, use a wire brush mounted in a drill motor to remove deposits
from the pistons; the piston material is soft and will be eroded away by
the wire brush.

8 Use a piston ring groove cleaning tool to remove any carbon de-
posits from the ring grooves. If a tool is not available, a piece broken
off the old ring will do the job. Be very careful to remove only the car-
bon deposits. Do not remove any metal and do not nick or gouge the
sides of the ring grooves.

9  Once the deposits have been removed, clean the pistons with
solvent and dry them thoroughly. Make sure the oil return holes below
the oil ring grooves are clear.

10 If the pistons are not damaged or worn excessively and if the
cylinders are not rebored, new pistons will not be necessary. Normal
piston wear appears as even, vertical wear on the thrust surfaces of

|

14.3 Using a sharp scribe, scratch the
cylinder numbers into the piston crowns -
also note the arrow, which must point to
the front

14.6 Remove the piston rings with a ring
removal and installation tool

14.11 Check the piston pin bore and the
piston skirt for wear, and make sure the
internal holes are clear (arrows)
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14.13 Measure the piston ring-to-groove clearance with a
feeler gauge

the piston and slight looseness of the top ring in its groove. New pis-
fon rings, on the other hand, should always be used when an engine is
rebuilt.

11 Carefully inspect each piston for cracks around the skirt, at the
pin bosses and at the ring lands (see illustration).

12 Look for scoring and scuffing on the thrust faces of the skirt,
holes in the piston crown and burned areas at the edge of the crown. If
the skirt is scored or scuffed, the engine may have been suffering from
overheating and/or abnormal combustion, which caused excessively
high operating temperatures. The oil pump and cooling system should
be checked thoroughly. A hole in the piston crown, an extreme to be
sure, is an indication that abnormal combustion (pre-ignition) was oc-
curring. Burned areas at the edge of the piston crown are usually evi-
‘dence of spark knock (detonation). If any of the above problems exist,
the causes must be corrected or the damage will occur again.

13 Measure the piston ring-to-groove clearance by laying a new pis-
fon ring in the ring groove and slipping a feeler gauge in beside it (see
Mlustration). Check the clearance at three or four locations around the
groove. Be sure to use the correct ring for each groove; they are differ-
ent. If the clearance is greater than specified, new pistons will have to
e used when the engine is reassembled.

14 Check the piston-to-bore clearance by measuring the bore (see
' Section 13) and the piston diameter. Make sure that the pistons and
cylinders are correctly matched. Measure the piston across the skirt
on the thrust faces at a 90-degree angle to the piston pin, about 1/2-
nch (13 mm) up from the bottom of the skirt (see illustration). Sub-

14.14b If you don’t have a micrometer, piston clearance, out-of-
round and cylinder taper can be measured with a piece of feeler
gauge stock

14.14a Measure the piston diameter with a micrometer

tract the piston diameter from the bore diameter to obtain the clear-
ance. If it is greater than specified, the cylinders will have to be re-
bored and new oversized pistons and rings installed. If the appropriate
precision measuring tools are not available, the piston-to-cylinder
clearances can be obtained, though not quite as accurately, using
feeler gauge stock. Feeler gauge stock comes in 12-inch lengths and
various thicknesses and is generally available at auto parts stores. To
check the clearance, select a 0.002 in (0.07 mm) feeler gauge and slip
it into the cylinder along with the appropriate piston (see illustration).
The cylinder should be upside down and the piston must be posi-
tioned exactly as it normally would be. Place the feeler gauge between
the piston and cylinder on one of the thrust faces (90-degrees to t:%;,:
piston pin bore). The piston should slip through the cylinder (with t e
feeler gauge in place) with moderate pressure. If it falls through, or
slides through easily, the clearance is excessive and a new piston will =
be required. If the piston binds at the lower end of the cylinder and is
loose toward the top, the cylinder is tapered, and if tight spots are en-
countered as the feeler gauge is placed at different points around the
cylinder, the cylinder is out-of-round. Repeat the procedure for the re-
maining piston and cylinder. Be sure to have the cylinders and pistons
checked by a dealer service department or a motorcycle repair shop
to confirm your findings before purchasing new parts.

15 Apply clean engine oil to the pin, insert it into the piston and
check for freeplay by rocking the pin back-and-forth (see illustration).

If the pin is loose, new pistons and pins must be installed,

16 Refer to Section 15 and install the rings on the pistons.

14.15 Slip the pin into the piston and try to wiggle it back-and-
forth; if it's loose, replace the piston and pin




15.3a Square the ring in the bore by turning the piston upside
down and tapping on the ring. . .

15.5 If the end gap is too small, clamp a file in a vise and file the
ring ends (from the outside in only) to enlarge the gap slightly

Installation

17 Install the pistons in their original locations with the arrows point-
ing to the front of the engine. Lubricate the pins and the rod bores with
clean engine oil. Install new circlips in the grooves in the inner sides of
the pistons (don’t reuse the old circlips). Push the pins into position
from the opposite side and install new circlips. Compress the circlips
only enough for them to fit in the piston. Make sure the clips are prop-
erly seated in the grooves.

15 Piston rings - installation

Refer to illustrations 15.3a, 15.3b, 15.5, 15.9a, 15.9b, 15.11, 15.12 and
15.15

1 Before installing the new piston rings, the ring end gaps must be
checked.

2  Lay out the pistons and the new ring sets so the rings will be
matched with the same piston and cylinder during the end gap mea-
surement procedure and engine assembly.

3 Insert the top (No. 1) ring into the bottom of the first cylinder and
square it up with the cylinder walls by pushing it in with the top of the
piston (see illustration). The ring should be about one inch above the
bottom edge of the cylinder. To measure the end gap, slip a feeler
gauge between the ends of the ring (see illustration) and compare the
measurement to the Specifications.

4 If the gap is larger or smaller than specified, double check to
make sure that you have the correct rings before proceeding.

5  If the gap is too small, it must be enlarged or the ring ends may
come in contact with each other during engine operation, which can

15.3b .. .then check the piston ring end gap with a feeler gauge

e

15.9a Installing the oil ring expander - make sure the ends
don't overlap

5 i =

15.9b Installing an oil ring side rail - don’t use aring installation
tool to do this

cause serious damage. The end gap can be increased by filing the ring.
ends very carefully with a fine file (see illustration). When performing
this operation, file only from the outside in.

6 Excess end gap is not critical unless it is greater than 0.040 in (1
mm). Again, double check to make sure you have the correct rings for
your engine.

7  Repeat the procedure for each ring that will be installed in the
first cylinder and for each ring in the remaining cylinder. Remember 18
keep the rings, pistons and cylinders matched up.
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Cross Section of Piston Rings

“N" mark

“N" mark 2nd

ring

15.11 Don’t confuse the top ring with the second (middle)
compression ring

15.15 Piston and piston ring details - when installing the oil ring
side rails, stagger them approximately 30 to 40-degrees on either
side of the top compression ring

Top compression ring 4
Second compression

ring 6
Oil ring side rails 7

Oil ring expander
Arrow mark
Circlip

Piston pin

= Once the ring end gaps have been checked/corrected, the rings
an be installed on the pistons.
The oil control ring (lowest on the piston) is installed first. It is
posed of three separate components. Slip the expander into the
oove, then install the upper side rail (see illustrations). Do not use a
sston ring installation tool on the oil ring side rails as they may be
aged. Instead, place one end of the side rail into the groove be-
=en the spacer expander and the ring land. Hold it firmly in place
d slide a finger around the piston while pushing the rail into the
oove. Next, install the lower side rail in the same manner.
After the three oil ring components have been installed, check to
nake sure that both the upper and lower side rails can be turned
“=moothly in the ring groove.
1 Install the no. 2 (middle) ring next. It can be readily distinguished

15.12 Make sure the marks on the rings (arrow) face up when the
rings are installed on the pistons

16.5a Remove the oil pan bolts (arrows)

from the top ring by its cross-section shape (see illustration). Do not
mix the top and middle rings.

12 To avoid breaking the ring, use a piston ring installation tool and
make sure that the identification mark is facing up (see illustration).
Fit the ring into the middie groove on the piston. Do not expand the
ring any more than is necessary to slide it into place.

13 Finally, install the no. 1 (top) ring in the same manner. Make sure
the identifying mark is facing up.

14 Repeat the procedure for the remaining piston and rings. Be very
careful not to confuse the no. 1 and no. 2 rings.

15 Once the rings have been properly installed, stagger the end
gaps, including those of the oil ring side rails (see illustration).

16 Qil pan - removal and installation

Refer to illustrations 16.5a and 16.5b
Note: The oil pan can be removed with the engine in the frame.

Removal

1 Set the bike on its centerstand (if equipped).

2 Drain the engine oil and remove the oil filter (see Chapter 1).

3  Remove the exhaust system (see Chapter 4).

4 Remove the small screw and disconnect the wire from the oil
pressure switch (see Chapter 9).

5 Remove the oil pan balts and detach the pan from the crankcase
(see illustrations).
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16.5b Place the bolts in a holder, such as a piece of cardboard
with holes punched in it - the bolt that goes next to the oil
pressure switch also secures a wiring harness retainer

6 Remove all traces of old gasket material from the mating surfaces
of the oil pan and crankcase.

Installation

Refer to illustration 16.7

7  Check the small O-rings in the oil passages in the crankcase and
the large O-ring around the oil filter hole (in the pan) for cracking and
general deterioration (see illustration). Replace them if necessary.

s

17.2 To check the oil pressure, remove the plug (arrow) and
connect an oil pressure gauge using the proper adapter

17.9 Remove the snap-ring and the pump drive gear

16.7 Make sure the O-rings are in position (arrows); the three O-
rings to the left have a flat side, which goes upward (against the
crankcase and away from the oil pan)

The flat side of the O-rings must face the crankcase.

8 Position a new gasket on the oil pan. A thin film of RTV sealant
can be used to hold the gasket in place. Install the oil pan and bolts,
tightening the bolts to the torque listed in this Chapter’'s Specifica-
tions, using a criss-cross pattern.

9 The remainder of installation is the reverse of removal. Install a
new filter and fill the crankcase with oil (see Chapter 1), then run the
engine and check for leaks.

L.

17.8 Unbolt the pickup from the pump so you can inspect the O-
ring - use non-permanent thread locking agent on the bolt
threads during assembly

17.10 Remove the pump mounting bolts
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17.11 Lift out the pump and its oil pipe; if necessary, unbolt the
pipe from the pump and remove them separately

17.12 Qil pump - exploded view

again, at the specified engine rpm. Compare your findings with this
Chapter’s Specifications.

6  If the pressure is significantly lower than specified, check the re-
lief valve and the oil pump.

Removal
T Refer to illustrations 17.8, 17.9, 17.10 and 17.11
A J away from the oil 7  Remove the engine and disassemble the crankcase (see Sections

pump - the snap-ring fits into the recess 5 and 22).
8 Remove the oil pump pickup tube from the pump so you can in-
spect the O-ring (see illustration).
9 Remove the snap-ring and detach the oil pump gear from the
T Oil pump - pressure check, removal, inspection and shaft (see illustration).

installation 10 Remove the pump mounting bolts (see illustration).
11 Remove the pump and its oil pipe (see illustration).

ate: Oil pump removal requires that the engine be removed and the o
s=nkcase disassembled. Inspection
Refer to illustration 17.12
sure check 12 Remove the oil pump cover screws and lift off the cover (see il-
er to illustration 17.2 lustration).
ing: /f the oil passage plug is removed when the engine is hot, 13 Remove the oil pump shaft, pin, inner rotor and outer rotor from
o oil will drain out - wait until the engine is cold before beginning this the pump. Mark the rotors so they can be installed in the same relative
weck (it must be cold to perform the relief valve opening pressure positions.
heck, anyway). 14 Wash all the components in solvent, then dry them off. Check the
Remove the right footpeg (see Chapter 8). pump body, the rotors and the cover for scoring and wear. Make sure
Remove the plug at the bottom of the crankcase on the right- the pick-up screen isn't clogged. Measure clearance between the ro-
d side and install an oil pressure gauge (see illustration). tors and between the outer rotor and pump body with a feeler gauge.
Start the engine and watch the gauge while varying the engine If it exceeds the amount listed in this Chapter’s Specifications, replace
m. The pressure should stay within the relief valve opening pressure the oil pump (individual parts aren't available). If you are rebuilding the
g=ted in this Chapter’s Specifications. If the pressure is too high, the engine, it's a good idea to install a new oil pump.
=f valve is stuck closed. To check it, see Section 18. 15 Reassemble the pump by reversing the disassembly steps, but
If the pressure is lower than the standard, either the relief valve is before installing it, prime it by pouring oil into it while turning the shaft
k open, the oil pump is faulty, or there is other engine damage. by hand - this will ensure that it begins to pump oil quickly.
gin diagnosis by checking the relief valve (see Section 18), then the
pump. If those items check out okay, chances are the bearing oil ~ Installation
se=arances are excessive and the engine needs to be overhauled. Refer to illustration 17.16
If the pressure reading is in the desired range, allow the engine to 16 Installation is the reverse of removal, with the following additions:
=m up to normal operating temperature and check the pressure a) Make sure the pickup O-ring is in place.
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18.2 Location of the oil pressure relief
valve (arrow)

Use non-permanent thread locking agent on the pickup mounting
screws and the oil pump mounting bolts.

Install the drive gear with its recessed side away from the pump
(see illustration).

18 Oil pressure relief valve - removal, inspection and installation

Refer to illustration 18.2

Removal

1 Remove the oil pan (see Section 16).
2 Unscrew the relief valve from the oil pan (see illustration).

Inspection

3  Clean the valve with solvent and dry it, using compressed air if
available. -

4  Using a wood or plastic tool, depress the steel ball inside the
valve and see if it moves smoothly. Make sure it returns to its seat
completely. If it doesn'’t, replace it with a new one (don't attempt to
disassemble and repair it).

Installation

5  Apply a non-permanent thread locking compound to the threads
of the valve and install it into the oil pan, tightening it to the torque
listed in this Chapter's Specifications.

6  The remainder of installation is the reverse of removal.

i

19.5a Remove the clutch cover bolts (arrows). . .

19.3 Loosen the forward clutch cable nut
to create slack

19.4 Disengage the end of the cable from
the release lever

19 Clutch - removal, inspection and installation

Note: The clutch (except the housing) can be removed with the engine
in the frame. Removal of the housing requires that the engine be re-
moved and the crankcase disassembled.

Removal

Refer to illustrations 19.3, 19.4, 19.5a, 19.5b, 19.5¢, 19.6a, 19.6b,

19.7, 19.8, 19.9a and 19.9b

1 Set the bike on its centerstand (if equipped).

2 Drain the engine oil (see Chapter 1).

3  Completely loosen the forward adjustment nut on the clutch ca-
ble at its bracket on the clutch cover (see illustration).

4 Pull the cable out of the bracket, then detach the cable end from
the lever (see illustration).

5 Remove the clutch cover bolts and take the cover off together
with the release lever (see illustrations). If the cover is stuck, tap
around its perimeter with a soft-face hammer.

6  Loosen the clutch spring bolts in a criss-cross pattern (see illus-
tration). To prevent the assembly from turning, thread one of the
cover mounting bolts into the case and wedge a screwdriver between
the bolt and the clutch housing. Remove the clutch springs, spring
plate and bearing (see illustration).

7 Note the direction of the radial grooves in the friction plate, then
remove the pushrod, friction plates and steel plates from the clutch
housing (see illustration). ’

19.5b .. take the cover off (tap it gently with a soft-faced
hammer if it's stuck). . .
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19.6b When spring tension is released, remove the springs and
the spring plate

(‘z,s 1N APPROX. 19.7 Remove the clutch pushrod from the hub, then remove the
friction plates and metal plates - note the direction of the grooves
g in the friction plates; they must be reinstalled the same way
APPROX . 2FT #
OVESI.IL_IL -
\ o

®
®

FILE EDGE OF Jaw 10
CORRESPOMND WITH PROFILE
OF CLUTCH CENTRE SPLINES

H18190

19.8 You can make your own clutch holding tool out of
steel strap

Remove the clutch hub nut, using a special holding tool (Kawasaki

ol no. 57001-305 or 1243) to prevent the clutch housing from turn-

5. An alternative to this tool can be fabricated from some steel strap,

=nt at the ends and bolted together in the middie (see illustration).

e nut is self-locking, so discard it and replace it with a new one dur- : :

3 installation. 19.9a Remove the nut and washer, then remove the clutch hub
Remove the washer, clutch hub and thrust washer (see illustra- and thrust washer

ons).
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19.9b Exploded view of the clutch assembly

Inspection

Refer to illustrations 19.10, 19.11, 19.12, 19.13, 19.15 and 19.16

10 Examine the splines on both the inside and the outside of the
clutch hub (see illustration). If any wear is evident, replace the hub
with a new one.

11 Measure the free length of the clutch springs (see illustration)
and compare the results to this Chapter’'s Specifications. If the springs
have sagged, or if cracks are noted, replace them with new ones as a
set.

12 If the lining material of the friction plates smells burnt or if it is
glazed, new parts are required. If the metal clutch plates are scored or
discolored, they must be replaced with new ones. Measure the thick-
ness of each friction plate (see illustration) and compare the results
to this Chapter’s Specifications. Replace the friction plates as a set if
they are near the wear limit.

13 Lay all metal and friction plates, one at a time, on a perfectly flat
surface (such as a piece of plate glass) and check for warpage by try-

ing to slip a 0.012-inch (0.3 mm) feeler gauge between the flat surface
and the plate (see illustration). Do this at several places around the
plate’s circumference. If the feeler gauge can be slipped under the
plate, it is warped and should be replaced with a new one.

14 Check the tabs on the friction plates for excessive wear and
mushroomed edges. They can be cleaned up with a file if the deforma-
tion is not severe.

15 Check the edges of the slots in the clutch housing for indenta-
tions made by the friction plate tabs (see illustration). If the indenta-
tions are deep they can prevent clutch release, so the housing should
be replaced with a new one. If the indentations can be removed easily
with a file, the life of the housing can be prolonged to an extent.

16 Check the clutch spring plate for wear and damage and make
sure the pushrod is not bent (roll it on a perfectly flat surface or use V-
blocks and a dial indicator). Check the fit of the pushrod in the spring
plate bearing (see illustration). Check the bearing for wear or dam-
age. Replace the pushrod and bearing if they’re worn.
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19.10 Check the clutch hub splines (arrows) for wear 19.11 Measure the clutch spring free length
and distortion

19.12 Measure the thickness of the friction plates 19.13 Check all plates for warpage

4 * " ‘ ‘ E 2 .!“‘-4 L + ¥
18.15 Check the slots on the clutch housing for indentations - if 19.16 Check the pushrod and the bearing in the spring plate for
they’re worn, the crankcase will have to be disassembled to wear and damage
remove the clutch housing
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21.2 Shift pedal and linkage - exploded view

17 Clean all traces of old gasket material from the clutch cover. If the
release shaft seal has been leaking, it can be replaced by removing the
positioning bolt on the outside of the housing (early models) and
pulling out the shaft. The seal can then be pried out and a new one
driven in, using a hammer and a socket with an outside diameter
slightly smaller than that of the seal. Be careful when installing the re-
lease shaft not to damage the new oil seal. Note that there should be a
gap to 1-to-3 mm (0.04-to-0.12 inch) between the release shaft arm
and the top of the casing, and that with the cable attached an angle of
80-t0-90 degrees is formed between arm and cable. On early models,
secure the shaft with the positioning bolt.

Installation

18 Install the clutch housing thrust washer and the clutch hub. Install
a new hub nut and tighten it to the torque listed in this Chapter’'s
Specifications. Use the technique described in Step 8 to prevent the
hub from turning.

19 Coat the clutch friction plates with engine oil. Install the clutch
plates, starting with a friction plate and alternating them. There are
seven friction plates and six steel plates. Be sure the radial grooves in
the friction plates are pointed in the correct direction (see illustration
19.7).

20 Lubricate the pushrod and install it through the spring plate.
Mount the spring plate to the clutch assembly and install the springs
and bolts, tightening them to the torque listed in this Chapter's Speci-
fications in a criss-cross pattern.

21 Make sure the clutch cover dowel is in place (see illustration
19.5¢). Install the clutch cover and bolts, using a new gasket. Tighten
the bolts, in a criss-cross pattern, to the torque listed in this Chapter's
Specifications.

22 Connect the clutch cable to the release lever and adjust the
freeplay (see Chapter 1).

23 Fill the crankcase with the recommended type and amount of en-
gine oil (see Chapter 1).

20 Clutch cable - replacement

1 Disconnect the upper end of the clutch cable from the lever (see
Chapter 1).

2 Disconnect the clutch cable from the release lever (see Sec-
tion 19).

3  Before removing the cable from the bike, tape the lower end of
the new cable to the upper end of the old cable. Slowly pull the lower
end of the old cable out, guiding the new cable down into position.
Using this method will ensure the cable is routed correctly.

4  Lubricate the cable (see Chapter 1). Reconnect the ends of the
cable by reversing the removal procedure, then adjust the cable fol-
lowing the procedure given in Chapter 1.

21.5 Shift linkage adjustment

1 90-degrees
2 Shift lever

3 Shift linkage rod
4 Locknut
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21.9 Remove the cover bolts (A) - the larger bolt (B) secures the 21.10 Compress the shift arm (A) to disengage it from the shift
bottom end of the drive belt guard cam, and slide the shift shaft (B) out of the casing

21 External shift mechanism - removal, inspection and
installation

Note: The external shift mechanism can be removed with the engine in
the frame.

Shift lever and pedal

Refer to illustrations 21.2 and 21.5

1 Set the bike on its centerstand.

2 Remove the shift pedal bolt (see illustration). Take the shift
pedal off the shaft.

3 Remove the shift linkage bolts.

4 To ease installation, make alignment marks on the shift lever
shafts and the shift levers. Remove the snap-rings and pull the shift
levers off the shafts.

5 Installation is the reverse of removal. The shift linkage rod should
be at 90-degrees to the shift levers. Adjust as needed with the nuts on
the linkage rod (see illustration).

Shift mechanism 21.11a Remove the nut (A) and detach the washer, gear
Removal positioning lever, spring and washer. Note return spring pin (B).

Refer to illustrations 21.9, 21.10, 21.11aand 21.11b

6 Remove the shift pedal and linkage (Steps 1 through 4).

7  Remove the drive belt, engine pulley and belt guard (see Chap-
ter 6).

8 Disconnect the electrical connector from the neutral switch (see
Chapter 9).

9  Remove the shift mechanism cover bolts and remove the cover
(see illustration).

10 Compress the shift mechanism arm against the spring tension to
disengage it from the shift drum cam (see illustration). Slide the shift
mechanism out of the casing.

11 Remove the nut from the gear positioning lever (see illustration).
Remove the locating washer, lever, spring and washer (see illustra-
tion).

Inspection

12 Check the shift shaft for bends and damage to the splines. If the 4

shaft is bent, you can attempt to straighten it, but if the splines are : i -

damaged it will have to be replaced. _ e 21.11b Details of the gear positioning lever

13 Check the condition of the gear positioning lever and spring, pin

plate and shift drum cam. Replace them if they are cracked or dis- Nut C) Spring

torted. Washer (the collar fits D) Gear positioning lever
14 Check the shift mechanism arm for cracks, distortion and wear. If inside the gear E) Washer

any of these conditions are found, replace the shift mechanism. positioning lever hole)
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22.6b ...and place them in order in a holder (a piece of
cardboard with holes punched in it works well)

15 Make sure the return spring pin isn't loose. If it is, unscrew it, ap-

ply a non-permanent locking compound to the threads, then reinstall -

the pin and tighten it securely.

16  Check the condition of the seal in the cover. If it has been leaking,
drive it out with a hammer and punch. Drive a new seal in with a
socket.

Installation

Refer to illustration 21.17

17 Assemble the positioning lever components (see illustrations
21.11b and 21.18) and install on the casing. The shift drum should be
in neutral so that the positioning lever roller locates in the neutral de-
tent. Ensure that the leg of the return spring is correctly located
against the casing web (see illustration 21.11a).

18 Slide the external shift mechanism into place, compressing the
shift arm against the spring to clear the shift drum. Make sure the
springs are positioned correctly (see illustration).

19 Apply high-temperature grease to the lip of the seal. Wrap the
splines of the shift shaft with electrical tape, so the splines won't dam-
age the seal as the cover is installed.

20 Install a new gasket on the casing. Carefully guide the cover into
place and install the screws, tightening them securely.

21 Install the engine pulley, drive belt and engine pulley cover (see
Chapter 6).

22 |Install and adjust the shift pedal and linkage (see Steps 1
through 5).

23 Check the engine oil level and add some, if necessary (see Chap-
ter 1).

22 Crankcase - disassembly and reassembly

1 To examine and repair or replage the crankshaft, connecting
rods, bearings, clutch housing, transmission components, oil pump,

L
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[¢]

22.6a Loosen the small upper case bolts first, then the
large bolt. . .

1)  Large bolts (8 mm) 2)  Small bolts (6 mm)

balancer and starter motor clutch, the crankcase must be split into two
parts.

2 Remove the clutch cover (see Section 19) and the external shift
mechanism (see Section 21),

3 Remove the water pump and coolant pipe (on the cylinder block)
(see Chapter 3). :

4 Remove the alternator cover (see Chapter 9).

Disassembly

Refer to illustrations 22.6a, 22.6b, 22.9a, 22.9b, 22.9c¢, 22.10, 22. 11a,
22.11b, 22.11cand 22.12

5  If the crankcase is being separated to remove the crankshaft, re-
move the alternator rotor and the stator (see Chapter 9), cylinder head,
cylinder block and pistons (see Sections 10, 13 and 14). Remove the
clutch if you are separating the crankcase halves to disassemble the
transmission main drive shaft (see Section 19).

6 Remove the small upper crankcase half bolts, then the single
large bolt (see illustrations).

7 Turn the engine upside-down and remove the oil filter (see Chap-
ter 1, if necessary).

8  Remove the oil pan (see Section 16) and retrieve the O-rings from
the oil passages.

9 R?move the oil pump outer pipe and main. oil pipe connecting
pipe (see illustrations). % :

10 ~Remove the small lower crankcase half bolts, then the large bolts
(see illustration 22.6a and the accompanying illustration).

11 Carefully pry the crankcase apart. Pry LY in the areas indi-
cated (see illustrations). ¥

12 Separate the crankcase halves (see illustration).

13  Refer to Sections 23 through 31 for information on the internal
components of the crankcase.
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22 9b Remove the main oil pipe 29 9¢ ...and one in the oil pan (upper

connecting bolt on the side of the arrow), then disconnect the oil pipe from
case (arrow). . . the engine (lower arrow)

22 9a Remove the mounting bolt and lift
out the outer oil pipe

22.11a Pry only at the pry points; there's one on the end of the
case (arrow). . .

22.10 The tightening sequence numbers for the large lower case
bolts are cast into the case (arrows)

one on the clutch side (arrow). . .
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22.17a When the shift drum is in neutral, the gear positioning
lever fits into the slot in the shift cam (arrow)

Reassembly

Refer to illustrations 22.15a, 22.15b, 22.16, 22.17a, 22.17b, 22.17c

and 22.18

14 Remove all traces of sealant from the crankcase mating surfaces.

Be careful not to let any fall into the case as this is done.

15 Check to make sure the two'dowel pins are in place in their holes
ating surface of the upper crankcase half (see illustrations).

layer of gasket sealant on the mating
surfaces, but don't place it too close to the bearings

o

22.17b The shift forks should be in the Neutral position. . .

Pour some engine oil over the transmission gears, the crankshaft main
bearings and the shift drum. Don't get any oil on the crankcase mating
surface.

16  Apply a thin, even bead of Kawasaki Bond sealant (part no.
56019-120) to the cranke mating surfaces (see illustration). Cau-
tion: Don't apply an ve amount of sealant, and don't apply it
next to the bearing s it will ooze out when the case halves are
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22.17c .. .and so should the fork slots in the gears (arrows) -
while you're checking the gears, take a good look to make sure
nothing is in the case that doesn't belong there

assembled and may obstruct oil passages and prevent the bearings
from seating.

17 Check the position of the shift drum, shift forks and transmission
shafts - make sure they're in the neutral position (see illustrations).
18 Carefully assemble the crankcase halves. While doing this, make
=ure the shift forks fit into their gear grooves, and guide the breather

be into its hole in the lower crankcase half (see illustration).
0 Install the lower crankcase half bolts and tighten them so they are

en the larger bolts (8 mm), in the indicated se-

Ug listed in this Chapter's Specifications (see illus-
21 Install the 'gmaller (6 mm) bolts in the lower crankcase half, tight-
ening them to the torque listed in this Chapter’s Specifications.
22 Install the main oil connecting pipe (see illustration 22.9b). Use
new O-rings coated lightly with engine oil.
23 Apply engine oil to both ends of the oil pump outer pipe, then in-
stall the ends in their holes (see illustration 22.9a). Apply non-perma-
nent thread locking compound to the bolt that secures the outer pipe.
24 Install the oil pan (see Section 16).
25 Turn the case over and install the upper crankcase half bolts.
Tighten the large (8 mm bolt) first, then tighten the others in the indi-
cated sequence to the torque listed in this Chapter's Specifications
{see illustration 22.6a).
26 Turn the main drive shaft and the output shaft to make sure they

»,

23.2a Remove the oil line from the left front corner of the case. . .

v

22.18 Be sure both ends of the breather tube fit into their holes
when the cases are assembled (transmission output shaft
removed for clarity)

turn freely. Also make sure the crankshaft turns freely.
27 The remainder of installation is the reverse of removal, with the
following additions:

a) Once the external shift linkage is installed, shift the transmission
through all the gear positions and back to Neutral. Because the
positive neutral finder locks out second gear when the output
shaft isn't spinning, you'll have to spin the output shaft to shift
into second through sixth gears.

Be sure to refill the engine oil and coolant.

23 Crankcase components - inspecﬁm% servicing

Refer to illustrations 23.2a, 23.2b, 23.2c, 23.3, 23.4, 23.5, 23.6a and
23.6b

1 After the crankcases have been separated and the crankshaft,
shift drum and forks and transmission components removed, the
crankcases should be cleaned thoroughly with new solvent and dried
with compressed air.

2  Remove any oil pipes that haven't already been removed. All oil
passages and pipes should be blown out with compressed air (see il-
lustrations).

3 Remove the breather body (see illustration). Inspect its O-ring;
it's a good idea to install a new one.
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23.2c .. .and the oil passage plug so all the lines and passages

can be cleaned

23.4 Small burrs can be removed from the gasket surfaces with a
fine sharpening stone

&

23.6a Remove this lock-pin if you plan to remove the cam
chain guide - DO NOT forget to reinstall it, or the chain guide
retaining pin could slide out and damage the crankshaft while
it's spinning. . .

4 All traces of old gasket sealant should be removed from the mat-
ing surfaces. Minor damage to the surfaces can be cleaned up with a
fine sharpening stone (see illustration). Caution: Be very careful not
to nick or gouge the crankcase mating surfaces or leaks will result.
Check both crankcase sections very carefully for cracks and other
damage. &

Ch primary chain guides for wear - one is in the upper

£

23.5 Check both primary chain guides for wear (the lower one is
shown here) and replace them if necessary

23.6b .. .after removing the crankshaft, pull out the retaining pin
and remove the cam chain guide

case half and the other is in the lower case half (see illustration). If
they appear to be worn excessively, replace them.

6  Check the front cam chain guide for wear. If it's worn, remove the
lock-pin (see illustration). The retaining pin (see illustration) and
chain guide can be removed after the crankshaft has been removed
(see Section 25).

7 If any damage is found that can’t be repaired, replace the
crankcase halves as a set.
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25.2 Slip the clutch housing back-and-forth to expose the inner
bearing sleeve (arrow), then pull it out

Main and connecting rod bearings - general note

'+ Even though main and connecting rod bearings are generally re-
placed with new ones during the engine overhaul, the old bearings
=hould be retained for close examination as they may reveal valuable
formation about the condition of the engine.

2  Bearing failure occurs mainly because of lack of lubrication, the
presence of dirt or other foreign particles, overloading the engine
=nd/or corrosion. Regardless of the cause of bearing failure, it must be
=orrected before the engine is reassembled to prevent it from happen-
g again.

3 When examining the bearings, remove the main bearings from
e case halves and the rod bearings from the connecting rods and
=aps and lay them out on a clean surface in the same general position
== their location on the crankshaft journals. This will enable you to
match any noted bearing problems with the corresponding side of the
crankshaft journal.

4 Dirt and other foreign particles get into the engine in a variety of
ways. It may be left in the engine during assembly or it may pass
shrough filters or breathers. It may get into the oil and from there into
the bearings. Metal chips from machining operations and normal en-
gine wear are often present. Abrasives are sometimes left in engine
components after reconditioning operations such as cylinder honing,
especially when parts are not thoroughly cleaned using the proper
cleaning methods. Whatever the source, these foreign objects often
end up imbedded in the soft bearing material and are easily recog-
nized. Large particles will not imbed in the bearing and will score or
gouge the bearing and journal. The best prevention for this cause of
bearing failure is to clean all parts thoroughly and keep everything
spotlessly clean during engine reassembly. Frequent and regular oil
and filter changes are also recommended.

5 Lack of lubrication or lubrication breakdown has a number of in-
terrelated causes. Excessive heat (which thins the oil), overloading
(which squeezes the oil from the bearing face) and oil leakage or throw
off (from excessive bearing clearances, worn oil pump or high engine
speeds) all contribute to lubrication breakdown. Blocked oil passages
will also starve a bearing and destroy it. When lack of lubrication is the
cause of bearing failure, the bearing material is wiped or extruded from
the steel backing of the bearing. Temperatures may increase to the
point where the steel backing and the journal turn blue from overheat-
ing.

& Riding habits can have a definite effect on bearing life. Full throt-
tle low speed operation, or lugging (labouring) the engine, puts very
high loads on bearings, which tend to squeeze out the oil film. These
loads cause the bearings to flex, which produces fine cracks in the
bearing face (fatigue failure). Eventually the bearing material will loosen
in pieces and tear away from the steé&l backing. Short trip riding leads
to corrosion of bearings, as insufficient engine heat is produced to
drive off the condensed water and corrosive gases produced. These

25.3b . ..and disengage the housing from the primary chain

products collect in the engine oil, forming acid and sludge. As the oil is
carried to the engine bearings, the acid attacks and corrodes the bear-
ing material.

7 Incorrect bearing installation during engine assembly will lead to
bearing failure as well. Tight fitting bearings which leave insufficient
bearing oil clearances result in oil starvation. Dirt or foreign particles
trapped behind a bearing insert result in high spots on the bearing
which lead to failure.

8 To avoid bearing problems, clean all parts thoroughly before re-
assembly, double check all bearing clearance measurements and lu-
bricate the new bearings with engine assembly lube or moly-based
grease during installation.

25 Clutch hub, crankshaft and main bearings - removal,
inspection, main bearing selection and installation

Clutch housing removal

Refer to illustrations 25.2, 25.3a and 25.3b

1 If you haven’t already done so, remove all clutch components ex-
cept the housing (see Section 19).

2 Slide the clutch housing back and forth on the shaft within the
limits allowed by the primary chain to expose the inner bearing (see il-
lustration). Pull the bearing out.

3 Lift the transmission main drive shaft and clutch housing from the
case (see illustration). Slip the transmission shaft out of the clutch
housing and disengage the housing from the primary chain (see illus- &
tration). 3
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25.5 Measure the endplay with a feeler gauge inserted between
the no. 2 crank journal and the case web - if the endplay isn't
as listed in this Chapter’s Specifications, the case halves must
be replaced

25.7 To remove a main bearing insert, push it sideways and 25.8 Inspect the bearing in the center of the clutch housing -
lift it out replace the clutch housing if it's worn or damaged

Crankshaft removal

Refer to illustrations 25.5, 25.6 and 25.7

4 If you haven't already done so, remove the connecting rod caps
(see Section 26).

5  Before removing the crankshaft check the endplay. This can be
done with a dial indicator mounted in-line with the crankshaft, or feeler
gauges inserted between the crankshaft and no. 2 crankcase main
journal (see illustration). Compare your findings with this Chapter's
Specifications. If the endplay is excessive, the case halves must be re-
placed.

6  Lift the crankshaft out, together with the cam chain and primary
chain and set them on a clean surface (see illustration).

7 The main bearing inserts can be removed from their saddles by
pushing their centers to the side, then lifting them out (see illustration).
Keep the bearing inserts in order. The main bearing oil clearance should
be checked, however, before removing the inserts (see Step 13).

Inspection

Refer to illustrations 25.8 and 25.10

8  Check the clutch housing bearing for wear or damage (see illus-

tration). Replace the clutch housing if necessary. Also inspect the Al
slots in the housing (see Section 19). g B]
9  If you haven't already done so, mark and remove the connecting C}

25.10 Inspect the crankshaft at the following points:

Main bearing journals D)  Primary chain gear
Connecting rod journals E)  Balancer gear
Cam chain gear
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25.13 Lay the Plastigage strips (arrow) on the journals, parallel to
the crankshaft centerline

25.16 Bearing thicknesses are identified by color codes on the
sides of the bearings

sods from the crankshaft (see Section 26).

10 Clean the crankshaft with solvent, using a rifle-cleaning brush to
=crub out the oil passages. If available, blow the crank dry with com-
oressed air. Check the main and connecting rod journals for uneven
wear, scoring and pits (see illustration). Rub a copper coin across the
journal several times - if a journal picks up copper from the coin, it’s
o0 rough. Replace the crankshaft.

11 Check the balancer gear, camshaft chain gear and primary chain
gear on the crankshaft for chipped teeth and other wear. If any unde-
=rable conditions are found, replace the crankshaft. Check the chains
== described in Section 28. Check the rest of the crankshaft for cracks
and other damage. It should be magnafluxed to reveal hidden cracks -
= dealer service department or motorcycle machine shop will handle
the procedure.

12 Set the crankshaft on V-blocks and check the runout with a dial
ndicator touching one of the center main journals, comparing your
sndings with this Chapter's Specifications. If the runout exceeds the
smit, replace the crank.

Main bearing selection

Befer to illustrations 25.13, 25.15, 25.16, 25.18, 25.20, 25.21 and
25.22

13 To check the main bearing oil clearance, clean off the bearing in-
serts (and reinstall them, if they’ve been removed from the case) and
ower the crankshaft into the upper half of the case. Cut four pieces of
Piastigage (type HPG-1) and lay them on the crankshaft main journals,
narallel with the journal axis (see illustration).

W i

25.15 Measuring the width of the crushed Plastigage (be sure to
use the correct scale - standard and metric are included)

25.18 Measure the diameter of each crankshaft journal at several
points to detect taper and out-of-round conditions

14 Very carefully, guide the lower case half down onto the upper
case half. Install the large (8 mm) bolts and tighten them, using the
recommended sequence, to the torque listed in this Chapter's Specifi-
cations (see Section 22). Don't rotate the crankshaft!

15 Now, remove the bolts and carefully lift the lower case half off.
Compare the width of the crushed Plastigage on each journal to the
scale printed on the Plastigage envelope to obtain the main bearing oil
clearance (see illustration). Write down your findings, then remove all
traces of Plastigage from the journals, using your fingemnail or the edge
of a credit card.

16 If the oil clearance falls into the specified range, no bearing re-
placement is required (provided they are in good shape). If the clear-
ance is more than the standard range, but within the service limit, re-
place the bearing inserts with inserts that have blue paint marks (see
illustration), then check the oil clearance once again (these are the
thickest bearing inserts, and may be thick enough to bring bearing
clearance within the specified range). Always replace all of the inserts
at the same time.

17 The clearance might be slightly greater than the standard clear-
ance, but that doesn't matter, as long as it isn’t greater than the maxi-
mum clearance or less than the minimum clearance.

18 If the clearance is greater than the service limit listed in this
Chapter’s Specifications, measure the diameter of the crankshaft jour-
nals with a micrometer (see illustration) and compare your findings
with this Chapter’s Specifications. Also, by measuring the diameter at
a number of points around each journal’s circumference, you'll be able
to determine whether or not the journal is out-of-round. Take :




Chapter 2 Engine, clutch and transmission

. in conjunction with the marks (or absence of marks) on
the case (this case has no marks)

25.20 Use the marks (or absence of marks) on the crankshaft
(this crankshaft has no marks). ..

No. 1 main bearing journal mark

No. 2 main bearing journal mark

No. 3 main bearing journal mark C)
No. 4 main bearing journal mark D)
No. 1 connecting rod journal mark

No. 2 connecting rod journal marik

No. 1 main bearing bore mark
No. 2 main bearing bore mark
No. 3 main bearing bore mark
No. 4 main bearing bore mark

Crankshaft Main Bearing Insert Selection

Crankcase Main
Bearing Bore
Diameter Mark

Crankshaft Main
Journal Diameter
Mark

Bearing Insert*

Size
Color

Part Number

Journal Nes.

o]

1

Brown

92028-1102

92028-1274

2
1

92028-1100
920281272
0 92028-1101
Black I o2028-1273

Nane Blue

None 1

*The bearing inserts for Nos. 2 and 3 journals have oil grooves.

25.22 .. .to determine the proper main bearing sizes

measurement at each end of the journal, near the crank throws, to de-
termine if the journal is tapered.

19 If any crank journal has worn down past the service limit, replace
the crankshaft, i

20 If the diameters of the journals aren’t less than the service limit
but differ from the original markings on the crankshaft (see illustra-
tion), apply new marks with a hammer and punch.

If the journal measures within the “no mark” range listed in the
Specifications, don't make any marks on the crank (there shouldn't be
any marks there, anyway).

If the journal measures within the “1" mark range listed in the
Specifications, make a “1” mark on the crank in the area indicated (if
it's not already there).

21 Remove the main bearing inserts and assemble the case halves
(see Section 22). Using a telescoping gauge and a micrometer, mea-
sure the diameters of the main bearing bores, then compare the mea-
surements with the marks on the upper case half (see illustration).
Compare the bore measurements with those listed in this Chapter's
Specifications. Also compare the bore measurements to the marks on
the crankcase to find out whether the marks are accurate.

22 Using the marks on the crank and the marks on the case, deter-
mine the bearing sizes required by referring to the accompanying
bearing selection chart (see illustration).

25.23 Make sure the tabs in the bearing inserts (arrows) fit
into the notches in the web; the center two main bearings have
oil grooves

Installation

Refer to illustrations 25.23, 25.27, 25.30a and 25.30b

23 Separate the case halves once again. Clean the bearing saddles
in the case halves, then install the bearing inserts in their webs in the
case (see illustration). The center two bearing inserts have oil
grooves. When installing the bearings, use your hands only - don’t tap
them into place with a hammer.

24  Lubricate the bearing inserts with engine assembly lube or moly-
based grease.

25 You can install the connecting rods on the crankshaft at this point
if the top end was removed from the engine (see Section 26).

26 Loop the camshaft chain and the primary chain over the
crankshaft and lay them onto their gears.

27 Check to make sure the cam chain guide retaining pin and lock-
pin are in position. If the connecting rods are in the engine, place
pieces of hose over the studs to protect the crankshaft (see illustra-
tion).

28 Carefully lower the crankshaft into place. If the connecting rods
are in the engine, guide them onto the crankshaft journals.
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25.27 Before you install the crankshaft, check to be sure the
cam chain guide retainer pin (lower arrow) is pushed all the
way in and its lock-pin (upper arrow) is in place - if the connecting
rods are installed, put pieces of hose on the studs to protect
the crankshaft

25.30b .. .and the beveled side of the clutch housing thrust
washer must face toward the ball bearing on the
transmission main drive shaft

29 Assemble the case halves (see Section 22) and check to make
sure the crankshaft and the transmission shafts turn freely.

30 Install the oil pump drive gear and clutch housing. The pin in the
gear must engage the notch in the housing (see illustration). The
beveled side of the clutch housing thrust washer faces the ball bearing
on the transmission main drive shaft (see illustration).

.

26 Connecting rods and bearings - removal, inspection, bearing
selection and installation

N

Removal

Refer to illustrations 26.1, 26.2, 26.3a and 26.3b

1 Befare removing the connecting rods from the crankshaft, mea-
sure the side clearance of each rod with a feeler gauge (see illustra-
tion). If the clearance on any rod is greater than that listed in this
Chapter's Specifications, that rod will have to be replaced with a new
one.

2  Using a center punch, mark the position of each rod and cap, rel-
ative to its position on the crankshaft (see illustration).

a7

25.30a The pin in the oil pump drive gear must engage the notch
in the clutch housing (arrows). . .

26.1 Slip a feeler gauge blade between the connecting rod and
crankshaft throw (arrow) to check connecting rod side clearance

26.2 Make number marks (arrows) on the connecting rod and cap
so they can be reassembled in their original positions, and note
the relationship of the connecting rod to the crankshaft - the
letter mark across the rod and cap indicates the connecting rod
weight grade
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Y 4
26.3a Remove the connecting rod nuts (arrows). . .

3  Unscrew the bearing cap nuts, separate the cap from the rod,
then detach the rod from the crankshaft (see illustrations). If the cap
is stuck, tap on the ends of the rod bolts with a soft face hammer to
free them.

4  Separate the bearing inserts from the rods and caps, keeping
them in order so they can be reinstalled in their original locations.
Wash the parts in solvent and dry them with compressed air, if avail-
able.

Inspection

Refer to illustration 26.5

5  Check the connecting rods for cracks and other obvious damage.
Lubricate the piston pin for each rod, install it in the proper rod and
check for play (see illustration). If it is loose, replace the connecting
rod and/or the pin.

8  Refer to Section 24 and examine the connecting rod bearing in-
serts. If they are scored, badly scuffed or appear to have been seized,
new bearings must be installed. Always replace the bearings in the
connecting rods as a set. If they are badly damaged, check the corre-
sponding crankshaft journal. Evidence of extreme heat, such as dis-
coloration, indicates that lubrication failure has occurred. Be sure to
thoroughly check the oil pump and pressure relief valve as well as all
oil holes and passages before reassembling the engine.

7 Have the rods checked for twist and bending at a dealer service
department or other motorcycle repair shop.

Bearing selection

Refer to illustrations 26.20a, 26.20b and 26.21

8 If the bearings and journals appear to be in good condition,
check the oil clearances as follows:

9  Start with the rod for the number one cylinder. Wipe the bearing
inserts and the connecting rod and cap clean, using a lint-free cloth.
10 |Install the bearing inserts in the connecting rod and cap. Make
sure the tab on the bearing engages with the notch in the rod or cap.
11 Wipe off the connecting rod journal with a lint-free cloth. Lay a
strip of Plastigage (type HPG-1) across the top of the journal, parallel
with the journal axis (see illustration 25.13).

12 Position the connecting rod on the bottom of the journal, then in-
stall the rod cap and nuts. Tighten the nuts to the torque listed in this
Chapter's Specifications, but don't allow the connecting rod to rotate
at all.

13 Unscrew the nuts and remove the connecting rod and cap from
the journal, being very careful not to disturb the Plastigage. Compare
the width of the crushed Plastigage to the scale printed in the Plasti-
gage envelope (see illustration 25.15) to determine the bearing oil
clearance.

14 If the clearance is within the range listed in this Chapter’s Specifi-
cations and the bearings are in perfect condition, they can be reused.

26.3b .. .and take the cap off the studs

26.5 Checking the piston pin and connecting rod bore for wear

If the clearance is beyond the standard range, but within the service
limit, replace the bearing inserts with inserts that have blue paint
marks, then check the oil clearance once again (these are the thickest
bearing inserts, and may be thick enough to bring bearing clearance
with the specified range). Always replace all of the inserts at the same
time.

15 The clearance might be slightly greater than the standard clear-
ance, but that doesn’t matter, as long as it isn’t greater than the maxi-
mum clearance or less than the minimum clearance.

16 If the clearance is greater than the service limit listed in this
Chapter’s Specifications, measure the diameter of the connecting rod
journal with a micrometer and compare your findings with this Chap-
ter's Specifications. Also, by measuring the diameter at a number of
points around the journal’s circumference, you'll be able to determine
whether or not the journal is out-of-round. Take the measurement at
each end of the journal to determine if the journal is tapered.

17 If any journal has worn down past the service limit, replace the
crankshaft.

18 If the diameter of the journal isn't less than the service limit but
differs from the original markings on the crankshaft (see illustration
25.20), apply new marks with a hammer and punch.

If the journal measures within the “no mark” range listed in this
Chapter's Specifications, don’t make any marks on the crank (there
shouldn’t be one there anyway).

If the journal measures within the “0" mark range listed in this
Chapter’s Specifications, make a “0” mark on the crank in the area in-
dicated (if not already there).
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26.20a Assemble the connecting rod and measure the diameter
of the bore with a telescoping gauge - then measure the gauge
with a micrometer

Connecting Rod Big End Bearing Insert Selection

Con-rod Big End| Crankpin Bearing Insert
Bore Diameter | Diameter Size
Mark Mark Color

O @]
None None

O None
None O

Part Number

Black 92028-1349

92028-1348
92028-1350

Blue
Brown

26.21 .. .can be used, in conjunction with this chart, to determine
the correct bearing inserts to install

19 Remove the bearing inserts from the connecting rod and cap,
hen assemble the cap to the rod. Tighten the nuts to the torque listed
i this Chapter’s Specifications.
20 Using a telescoping gauge and a micrometer, measure the inside
diameter of the connecting rod (see illustration). The mark on the
connecting rod (if any) should coincide with the measurement, but if it
Soesn't, make a new mark (see illustration).

If the inside diameter measures within the “no mark” range listed
n this Chapter's Specifications, don’t make any mark on the rod (there
shouldn’t be one there anyway).

If the inside diameter measures within the “0” mark range, make
& “0" mark on the rod (it should already be there).
21 By referring to the accompanying chart (see illustration), select

e correct connecting rod bearing inserts.

22 Repeat the bearing selection procedtire for the remaining con-
pecting rod.

stallation
Wipe off the bearing inserts, connecting rods and caps. Install the
serts into the rods and caps, using your hands only, making sure the
#2bs on the inserts engage with the notches in the rods and caps.
en all the inserts are installed, lubricate them with engine assembly
or moly-based grease. Don't get any lubricant on the mating sur-

#aces of the rod or cap.

Assemble each connecting rod to its proper journal, making sure
e previously applied matchmarks correspond to each other and the
ow casting on the piston points to the front of the engine (see illus-
ation 14.3). Also, the letter present at the rod/cap seam on one side

26.20b There's a letter that indicates weight grade on each
connecting rod; a “0” or the absence of a “0” around the letter. . .

27.2 Correct alignment of the marks on the balancer gear and
crankshaft gear is essential to prevent severe engine vibration

of the connecting rod is a weight mark. If new rods are being installed,
they should both have the same letter on them ta minimize vibration.
25 When you're sure the rods are positioned correctly, tighten the
nuts to the torque listed in this Chapter's Specifications.

26 Turn the rods on the crankshaft, If any of them feel tight, tap on
the bottom of the connecting rod caps with a hammer - this should re-
lieve stress and free them up. If it doesn’t, recheck the bearing clear-
ance.

27 As afinal step, recheck the connecting rod side clearances (see
Step 1). If the clearances aren't correct, find out why before proceed-
ing with engine assembly.

27 Balancer shaft - removal, inspection, bearing selection and
installation

Removal

Refer to illustration 27.2

1 Split the crankcase (see Section 22).

2 If you're only planning to remove the balancer (not the crankshaft
turn the crankshaft until the marks on the balancer and cranks
gears are aligned (see illustration).

3 Lift the balancer shaft and gear out of the crankcase.
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27.5a The balancer bearing inserts near the external oil line have
oil grooves. . .

Inspection

Refer to illustrations 27.5a and 27.5b

4  Check the shaft and gear for wear and damage. Make sure the
springs inside the gear are not broken. Replace the balancer shaft if
you find any undesirable conditions.

5 Check the bearings for wear and for damage such as grooves,
nicks or small bits of foreign material stuck in their surfaces (see illus-
trations). Replace them if they aren’t in perfect condition.

Bearing selection

Refer to illustrations 27.13 and 27.15

6 To check the balancer bearing oil clearance, clean off the bearing
inserts (and reinstall them, if they've been removed from the case) and
lower the balancer shaft into the upper half of the case. Cut two pieces
of Plastigage (type HPG-1) and lay them on the balancer journals, par-
allel with the journal axis.

7 Very carefully, guide the lower case half down onto the upper
case half. Install the large (8 mm) bolts and tighten them, using the
recommended sequence, to the torque listed in this Chapter’s Specifi-
cations (see Section 22). Don’t rotate the balancer!

8 Now, remove the bolts and carefully lift the lower case half off.
Compare the width of the crushed Plastigage on each journal to the
scale printed on the Plastigage envelope to obtain the balancer bear-
ing oil clearance. Write down your findings, then remove all traces of
Plastigage from the journals, using your fingernail or the edge of a
credit card. ’

9 Ifthe oil clearance falls into the specified range, no bearing re-
placement is required (provided they are in good shape). If the clear-
ance is more than the standard range, but within the service limit, re-
place the bearing inserts with inserts that have blue paint marks (see
illustration 25.16), then check the oil clearance once again (these are
the thickest bearing inserts, and may be thick enough to bring bearing
clearance within the specified range). Always replace all of the inserts
at the same time.

10 The clearance might be slightly greater than the standard clear-
ance, but that doesn't matter, as long as it isn’'t greater than the maxi-
mum clearance or less than the minimum clearance.

11 If the clearance is greater than the service limit listed in this
Chapter's Specifications, measure the diameter of the balancer jour-
‘nals with a micrometer and compare your findings with this Chapter’s
Specifications. Also, by measuring the diameter at a number of points
* around each journal’s circumference, you'll be able to determine
whether or not the journal is out-of-round. Take the measurement at
each end of the journal to determine if the journal is tapered.

12 If either balancer journal has worn down past the service limit, re-
place the balancer shaft.

27.5b .. .while the inserts at the opposite end of the balancer
are smooth

27.13 There's a journal diameter mark (or no mark, as on this
balancer) on each balancer weight; there’s also a size mark for
each bearing bore on the case. ..

A)  Left bearing bore size mark
B) Right bearing bore size mark

13 If the diameters of the journals aren’t less than the service limit
but differ from the original markings on the balancer shaft (see illus-
tration), apply new marks with a hammer and punch.

If the journal measures within the “no mark” range listed in the
Specifications, don’t make any marks on the balancer (there shouldn’t
be any marks there, anyway).

If the journal measures within the “0” mark range listed in the
Specifications, make a “0” mark on the balancer in the area indicated
(if it's not already there).

14 Remove the balancer bearing inserts and assemble the case
halves (see Section 22). Using a telescoping gauge and a micrometer,
measure the diameters of the balancer bearing bores, then compare
the measurements with the marks on the upper case half (see illustra-
tion 27.13). Compare the bore measurements with those listed in this
Chapter's Specifications. Also compare the bore measurements to the
marks on the crankcase to find out whether the marks are accurate.
15 Using the marks on the crank and the marks on the case, deter-
mine the bearing sizes required by referring to the accompanying
bearing selection chart (see illustration).

Installation

16 Separate the case halves once again. Clean the bearing saddles
in the case halves, then install the bearing inserts in their webs in the
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_ Bearing Insert Selection

Bearing Insert
Size
Color

Crankcase Balancer Shaft
Bearing Inside | Journal Dia-
Diameter Mark | meter Mark

O O
None None

O None
None O

Part Number

92028-1497
92028-1495

Brown
Blue

Black | 92028-1496

27.15 . . .use them in conjunction with this table to select the
correct bearing size

e (see illustrations 27.5a and 27.5b). The bearing insert next to
= oil line has an oil groove. When installing the bearings, use your
‘mands only - don’t tap them into place with a hammer.
17 Lubricate the bearing inserts with engine assembly lube or moly-
based grease.
18 Carefully lay the balancer in the bearings. Be sure the “ - * mark
‘on the balancer gear aligns with the “0" mark on the crankshaft gear
se illustration 27.2). Incorrect alignment will cause severe engine vi-
aration.
%2 The remainder of installation is the reverse of the removal steps.

Primary chain, camshaft chain and guides - removal,
inspection and installation

amoval

Primary chain and camshaft chain

1 Remove the engine (see Section 5).

Separate the crankcase halves (see Section 22).
3 Remove the crankshaft (see Section 25).
2 Remove the chains from the crankshaft.

Chain guides

S The cam chain front guide can be lifted from the cylinder block
' after the head has been removed (see Section 13).

‘& The cam chain rear guide is fastened to the crankcase with a re-
*aining pin and lock-pin (see illustrations 23.6a and 23.6b). Pull out
the lock-pin and push the retaining pin out, then lift out the chain
iguide.

7 The primary chain guide in the lower case half is secured by a
Solt (see illustration 23.5).

'8 The primary chain guide in the upper case half is secured by two
Bolts.

Inspection

Primary chain and camshaft chain

Befer to illustration 28.9
‘2  The primary chain and camshaft chains are checked in a similar
manner. Pull the chain tight to eliminate all slack and measure the
sength of twenty links, pin-to-pin (see illustration). Compare your find-
ngs to this Chapter's Specifications.

10 Also check the chains for binding and obvious damage.

11 If the twenty-link length is not as specified, or there is visible
Zamage, replace the chain.

Chain guides
12 Check the guides for deep grooves, cracking and other obvious
@amage, replacing them if necessary.

28.9 When checking the camshaft chain or the primary chain,
measure the length of twenty links and compare to the length
listed in this Chapter's Specifications

Installation

13 Installation of these components is the reverse of the removal
procedure. When installing the primary chain guides, apply a non-
hardening thread locking compound to the threads of the bolts.
Tighten the bolts to the torque listed in this Chapter's Specifications.
Apply engine oil to the faces of the guides and to the chains.

29 Transmission shafts - removal and installation

Refer to illustrations 29.3a and 29.3b

Removal

1 Remove the engine and clutch, then separate the case halves
(see Sections 5, 19 and 22).

2  Before removing either shaft, check the backlash of each set of

gears. To do this, mount a dial indicator with the plunger of the indica- %

tor touching a tooth on one of the gears, then move the gear back and
forth within its freeplay, holding its companion gear stationary. Check
each set of gears, recording the measurements, and compare the re-
sults to this Chapter's Specifications. If the backlash between any pair
of gears exceeds the limit, replace both gears (see Section 30).

3  The output shaft can simply be lifted out of the upper half of the
case (see illustration). The main drive shaft (see illustration) is re-
moved together with the clutch housing (see Section 25). If they are
stuck, use a soft-face hammer and gently tap on the bearings on the
ends of the shafts to free them.
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.. .the main drive shaft is removed together with the 20.5 At each end of the shafts there’s a set pin for the small
clutch housing bearing and a set ring for the large bearing

e
¥

20.6b ...must fit over the set pin (lower arrow) - the groove in the
large bearing must fit over the set ring (upper arrow). . .

4  Refer to Section 30 for information pertaining to transmission
shaft service and Section 31 for information pertaining to the shift
drum and forks.

Installation

Refer to illustration 29.5, 29.6a, 29.6b and 29.6¢

5  Check to make sure the set pins and rings are present in the up-
per case half, where the shaft bearings seat (see illustration).

6  Carefully lower each shaft into place. The holes in the needle
bearing outer races must engage with the set pins, and the grooves in
the ball bearing outer races must engage with the set rings (see illus-
trations).

7  The remainder of installation is the reverse of removal.

S

30 Transmission shafts - disassembly, inspection and
reassembly

—_—

5 i Note: When disassembling the transmission shafts, place the parts on
: : ; . g . a long rod or thread a wire through them fo keep them in order and
29.6¢ . ..if the bearings are correctly installed, they will fit into facing the proper direction.
their saddles with no gap between the bearing and case 1 Remove the shafts from the case (see Section 29).




Chapter 2 Engine, clutch and transmission

30.4a Remove the bearing plug. . .

30.2 Transmission gears and shafts - exploded view

.4b . ..the outer bearing, inner bearing and spacer (arrow). . .

Main drive shaft

Disassembly

Refer to illustrations 30.2 and 30.4a through 30.4f
2  All of the main drive shaft parts slide off the shaft except first
gear, which is integral with the shaft, and the ball bearing, which is a
press fit (see illustration).
3  Each freewheeling gear is secured with a toothed washer and
snap-ring. Use snap-ring pliers to remove the snap-rings. Caution:
There are two sizes of snap-ring, with only a small difference between
them. Be sure to keep the snap rings in their original locations and to
replace them with ones of the same size.

. .slide off second gear. . . 4  To disassemble the main drive shaft, refer to the accompanying
photographs (see illustrations).

s it

30.4d .. .remove the snap-ring and 30.4e .. .slide off the sixth gear bushing .4f .. .then remove the snap-ring. ..
toothed washer, then slide off and toothed washer. . .
sixth gear. . .
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Inspection

Refer to illustration 30.8

5  Wash all of the components in clean solvent and dry them off.
Rotate the ball bearing on the shaft, feeling for tightness, rough spots
and excessive looseness and listening fer noises. If any of these con-
ditions are found, replace the bearing. This will require the use of a hy-
draulic press or a bearing puller setup. If you don’t have access to
these tools, take the shaft and bearing to a Kawasaki dealer or other
motorcycle repair shop and have them press the old bearing off the
shaft and install the new one.

6  Measure the shift fork groove between third and fourth gears. If
the groove width exceeds the figure listed in this Chapter’s Specifica-
tions, replace the third/fourth gear assembly, and also check the
third/fourth gear shift fork (see Section 31).

7 Check the gear teeth for cracking and other obvious damage.
Check the sixth gear bushing and the surface in the inner diameter of
sixth gear (and the fifth gear bushing, if equipped) for scoring or heat
discoloration. If the gear or bushing is damaged, replace it.

] 8 Inspect the dogs and the dog holes in the gears for excessive
' 5 s o S wear (see illustration). Replace the paired gears as a set if necessary.
30.4g .. .slide the third-fourth gear cluster off the shaft. .. 9  Check the needle bearing and outer race for wear or heat discol-

oration and replace them if necessary.

30.4h ...remove the snap-ring and 30.4i .. .slide off fifth gear. .. 30.4j .. .and the fifth gear bushing
toothed washer. . . (if equipped)

30.10 The teeth of the toothed washers should not be aligned
with the gap in the snap-ring; the gap in the snap-ring should be
centered within a shaft groove

1)  Teeth of toothed 4)  Gap in snap-ring

washer 5 Snap-ri
30.8 If the gear dogs and dog holes (arrows) show signs of 2)  Toothed washer sj S:::r e

excessive wear, replace the gears as a set 3)

Shaft groove
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‘Reassembly

Sefer to illustrations 30.10, 30.11a through 30.11m and 30.12

0 During reassembly, always use new snap-rings and align the
‘spening of the ring with a spline groove (see illustration).

1 To reassemble the main drive shaft, refer to the accompanying il-
“ustrations. Lubricate the components with engine oil before assem-

g them (see illustrations).

12 Check the assembled main drive shaft to make sure all parts are

mstalled correctly (see illustration).

Output shaft

‘Disassembly
Sefer to illustrations 30.15a through 30.15p
%3 All of the output shaft parts slide off the shaft except the ball
searing, which is a press fit. Fifth gear is secured to the shaft by three
‘steel balls, installed in channels in the gear, which must be spun out- = L :
ard by centrifugal force. To do this, spin the shaft with one hand, and 30.11a If the main drive shaft fifth gear has a separate bushing,
the same time, lift the gear with the other hand. This may take sev- install it so its oil hole lines up with the hole in the shaft
eral tries.

4 b Ll il 3 i b

30.11b Install fifth gear with its dogs 30.11c Install the third-fourth gear cluster 30.11d Install a snap-ring in the next
facing away from first gear; install a with third gear (the smaller gear) toward shaft groove. ..
toothed washer and secure it with a fifth gear

snap-ring

3 e N

30.11e .. .and place a toothed washer 30.11f .. .Align the oil hole in the sixth 30.11g Install sixth gear with its flat side
against it gear bushing with the oil hole in the shaft, away from fourth gear and place a
then slide the bushing down against the toothed washer next to it. . .
toothed washer
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30.11h .. .then secure the gear and
washer with a snap-ring

...the bearing. . .

.E'_

G am o S

2n.d

Tst

30.12 Main drive shaft components - assembled view

14 Each freewheeling gear is secured with a toothed washer and
snap-ring. Use snap-ring pliers to remove the snap-rings.

15 To disassemble the output shaft, refer to the accompanying illus-
trations.

Inspection

16 Refer to Steps 5 through 9 for the inspection procedures. They
are the same, except that when checking the shift fork groove width
you'll be checking it on fifth gear and sixth gear.

30.11j .. .its spacer. ..

30.11m .. .and the plug

ik

30.15a Pull off the bearing outer race. . .

Reassembly

Refer to illustrations 30.17a through 30.17p
17 Reassembly is basically the reverse of the disassembly proce=
dure (see illustrations), but take note of the following points:

a) Always use new snap-rings and align the opening of the ring wi
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30.15d The next gear on the output shaft 30.15e ...it contains three steel balls 30.15f .. .to disengage them from these
is fifth gear. . . (arrow) that will prevent the gear from slots (arrow) - to do so, spin the shaft
being removed unless they're flung rapidly with one hand while trying to slide
outward by centrifugal force. . . the gear off with the other; it may take
several tries, but the gear will come off
with light hand pressure once the balls are
spun outward

30.15g Remove the snap-ring and 30.15h . . .this will expose the bushing .. .slide off the bushing and
toothed washer, then slide third gear off shared by third and fourth gears. .. fourth gear
the shaft. ..
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30.15] Remove the toothed washer, then 30.15k .. .and slide sixth gear off
the snap-ring. .. the shaft

30.15m .. .and the toothed washer. ..

30.

30.15p If the bearing is worn or damaged, place it in a bearing
splitter, press it off the shaft and press a new one on (or have the
job done by a motorcycle dealer)

150 Pull the oil seal off the bearing collar
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i

. .and install second gear (flat side toward bearing), then
secure it with a toothed washer and snap-ring

30.17¢ Install sixth gear with its fork 30.17d Install a snap-ring in the groove 30.17e .. .place a toothed washer next
groove away from second gear farthest down the shaft. . . toit...

30.17f .. .install fourth gear. .. 30.17g . ..and its bushing (align BOTH oil holes in the bushing
with those in the shaft)

a spline groove (see illustration 30.10). pass through), keep the gear in a vertical position and carefully
b} When installing the bushing for third and fourth gear, align the oil set it on the shaft (engine oil will help keep them in place). The

hole in the bushing with the hole in the shaft. spline grooves that contain the holes with the balls must be
c) When installing fifth gear, don't use grease to hold the balls in aligned with the slots in the shaft spline grooves.

place - to do so would impair the positive neutral finder mecha- ) Lubricate the components with engine oil before assembling

nism. Just set the balls in their holes (the holes that they can't them.




Chapter 2 Engine, clutch and transmission

30.17h Install third gear. .. 30.17i

30.17k ...must align with the balls in fifth
gear (arrow) when it's installed

e

s i 3

. . .install a toothed washer
nexttoit. ..

30.171 Install first gear and its spacer. . .

30.17j .. .and secure them with a snap-
ring; the slots in the shaft (arrow). . .

30.17m .. .the bearing. ..

e :

30.17n .. .and the bearing outer race - the assembled output
shaft should look like this. . .

31 Shift drum and forks - removal, inspection and installation

Removal
Refer to illustrations 31.2a, 31.2b, 31.2c, 31.3, 31.4, 31.5a and 31.5b
1 Remove the engine and separate the crankcase halves (see Sec-

30.170 .. .don’t forget the O-ring, collar and seal on the other end
of the shaft

tions 5 and 22).

2  Support the shift forks and pull the shift rod out (see illustra-
tions).

3  Remove the shift drum bearing retaining bolts (see illustration).
4 Remove the cotter pin (split pin) and pull out the guide pin (see il-
lustration).
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D

30.17p Output shaft details

31.2a Shift drum and forks - exploded view

' 31.2b Note the positions of the shift forks on the rod, then slide 31.2¢c It's a good idea to reassemble the forks to the rod
out the rod and remove the forks temporarily so you don’t forget how they go

31.3 Remove the shift drum bearing retainer bolts (arrows) 31.4 Remove the cotter pin (split pin) and guide pin (arrows). . .
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o,

31.5a .. .and slide the shift drum out of the fork and case

5  Pull the shift drum out of the case far enough to remove the
third/fourth shift fork (see illustration), then slide the shift drum out of
the case (see illustration).

Inspection

Refer to illustration 31.7

6 Check the edges of the grooves in the drum for signs of exces-
sive wear. Measure the widths of the grooves and compare your find-
ings to this Chapter’s Specifications. Check the cam and bearing on
the end of the shift drum for wear and damage. If undesirable condi-
tions are found, remove the endplate screw and replace the cam and
bearing.

7  Check the shift forks for distortion and wear, especially at the fork
ears. Measure the thickness of the fork ears and compare your find-
ings with this Chapter’s Specifications (see illustration). If they are
discolored or severely worn they are probably bent. If damage or wear
is evident, check the shift fork groove in the corresponding gear as
well. Inspect the guide pins and the shaft bore for excessive wear and
distortion and replace any defective parts with new ones.

8 Check the shift fork rod for evidence of wear, galling and other
damage. Make sure the shift forks move smoothly on the rod. If the
shafts are worn or bent, replace them with new ones.

Installation
9 Installation is the reverse of removal, noting the following points:
a) Install the shift drum part-way into the case and install the
third/fourth shift fork (the long end goes onto the drum first).
b) Be sure to use a new cotter pin (split pin) and install it correctly
(see illustration 31.4).
c) Lubricate all parts with engine oil before installing them.
d) Apply a non-permanent locking agent to the threads of the bear-
ing retainer bolts and tighten them securely.

31.7 Measure the thickness of the shift fork ears

4  Start the engine and allow it to run at a moderately fast idle until it
reaches operating temperature. Warning: If the oil pressure indicator
light doesn’t go off, or it comes on while the engine is running, stop the
engine immediately.

5  Check carefully for oil leaks and make sure the transmission and
controls, especially the brakes, function properly before road testing
the machine. Refer to Section 33 for the recommended break-in pro-
cedure.

6 Upon completion of the road test, and after the engine has
cooled down completely, recheck the valve clearances (see Chap-
ter 1).

32 Initial start-up after overhaul

33 Recommended break-in procedure

Note: Make sure the cooling system is checked carefully (especially
the coolant level) before starting and running the engine.

1 Make sure the engine oil level is correct, then remove the spark
plugs from the engine. Place the engine STOP switch in the Off posi-
tion and unplug the primary (low tension) wires from the coil.

2  Turn on the key switch and crank the engine over with the starter
until the oil pressure indicator light goes off (which indicates that oil
pressure exists). Reinstall the spark plugs, connect the wires and turn
the switch to On. Note: If the oil pressure light won't go out, remove
the oil filter (see Chapter 1). Hold the filter with the open end upright
and pour oil into the center hole until the filter is full. Let the oil settle,
then top it off again (vou may need to do this twice). Reinstall the filter
(a small amount of oil may leak out when you install it).

3 Make sure there is fuel in the tank, then turn the fuel tap to the On
position and operate the choke.

1 Any rebuilt engine needs time to break-in, even if parts have been
installed in their original locations. For this reason, treat the machine
gently for the first few miles to make sure oil has circulated throughout
the engine and any new parts installed have started to seat.

2  Even greater care is necessary if the engine has been rebored or
a new crankshaft has been installed. In the case of a rebore, the en-
gine will have to be broken in as if the machine were new. This means
greater use of the transmission and a restraining hand on the throttie
until at least 500 miles (800 km) have been covered. There's no point
in keeping to any set speed limit - the main idea is to keep from lug-
ging (labouring) the engine and to gradually increase performance until
the 500 mile (800 km) mark is reached. These recommendations can
be lessened to an extent when only a new crankshaft is installed. Ex-
perience is the best guide, since it's easy to tell when an engine is run-
ning freely.
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Chapter 3 Cooling system

ontents

oolant level check .. o ceeereeeneennen. Se€ Chapter 1 Cooling system draining, flushing and fefifling seanensenennnns S€€ Chapter 1 700
oolant reservoir - removal and mstallatlon General information ..

oolant temperature gauge/light and sender unit - check Radiator - removal and |nstallat=cm

d replacement Radiator cap - check... ! =

oolant tubes - removal and installation Thermostat - removal, check and |nstallat|on 2 ;

poling fan and thermostatic switch - check and replacement ... Water pump - check, removal, inspection and mstallanan

ooling system check See Chapter

Specifications

seneral
polant type and mixture ratio.........cco.eeeveeeceeceevesesee s See Chapter 1
Toolant capacity... See Chapter 1
=2adiator cap pressure raimg 1.0 to 1.2 Bars (14 to 18 psi)
ermostat rating
Opening temperature 69.5 to 72.5-degrees C (157 to 163-degrees F)
Valve travel (when fully open) Not less than 8 mm (5/16-inch)

Torque specifications
ermostatic fan switch-to-radiator
Single-wire switch 7.4 Nm (65 in-lbs)
Two-wire switch.. 18 Nm (13 ft-Ibs)
oolant temperature sender umt to thermostat housing
EN450 models 7.8 Nm (69 in-lbs)
EN500 models 7.4 Nm (65 in-lbs)
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1.1 Cooling system - exploded view
(EN500 shown; EN450 similar)

Reservoir tank

Filler neck

Thermostat housing cover
Thermostat

Temperature sender (for gauge or
warning light)

Thermostat housing

Hoses

Coolant tubes and O-rings
Temperature control valve (UK models)
Coolant tube

O-rings

Water pump cover

Water pump drain bolt

Gasket

Impelier

Mechanical seal

Water pump housing

Oil seal

Gasket

Water pump shaft

Coolant filter (UK models)
Coolant filter body (UK models)
Fan and motor

Thermostatic switch (for fan motor)
Radiator

Fan shroud
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3-3

3.3 The reservoir tank is secured by two bolts (arrows)

4  General information

\Befer to illustration 1.1
% The models covered by this manual are equipped with a liquid
‘sooling system which utilizes a water/antifreeze mixture to carry away
sxcess heat produced during the combustion process (see illustra-
son). The cylinders are surrounded by water jackets, through which
e coolant is circulated by the water pump. The pump is mounted to
#he right side of the crankcase and is driven by the balancer shaft. The
oolant passes up through a flexible hose and a coolant pipe, which
Sstributes water around the cylinders. It flows through the water pas-
=ages in the cylinder head, through a pair of tubes and hoses and into
e thermostat housing. The hot coolant then flows down into the radi-
=tor (which is mounted on the frame downtubes to take advantage of
maximum air flow), where it is cooled by the passing air, through an-
~ther hose and back to the water pump, where the cycle is repeated.
UK models include a coolant filter and temperature control valve.
2 An electric fan, mounted behind the radiator and automatically
controlled by a thermostatic switch, provides a flow of cooling air
#hrough the radiator when the motorcycle is not moving. Under certain
conditions, the fan may come on even after the engine is stopped, and
#he ignition switch is off, and may run for several minutes.
3 The coolant temperature sending unit, threaded into the thermo-
=tat housing, senses the temperature of the coolant and controls the
coolant temperature gauge or light on the instrument cluster.
4 The entire system is sealed and pressurized. The pressure is con-
srolled by a valve which is part of the radiator cap. By pressurizing the
coolant, the boiling point is raised, which prevents premature boiling of
she coolant. An overflow hose, connected between the radiator and
reservoir tank, directs coolant to the tank when the radiator cap valve
is opened by excessive pressure. The coolant is automatically si-
phoned back to the radiator as the engine cools.
5  Many cooling system inspection and service procedures are con-
sidered part of routine maintenance and are included in Chapter 1.
Warning: Do not allow antifreeze to come in contact with your skin or
painted surfaces of the motorcycle. Rinse off spills immediately with
plenty of water. Antifreeze is highly toxic if ingested. Never leave an-
sfreeze lying around in an open container or in puddies on the floor;
children and pets are attracted by its sweet smell and may drink it.
Check with local authorities about disposing of used antifreeze. Many
communities have collection centers which will see that antifreeze is
disposed of safely.
Caution: Do not remove the pressure cap from the thermostat housing
when the engine and radiator are hot. Scalding hot coolant and steam
may be blown out under pressure, which could cause serious injury. To
open the pressure cap, remove the left side cover. When the engine
has cooled, place a thick rag, like a towel, over the radiator cap; slowly
rotate the cap counterclockwise (anticlockwise) to the first stop. This
orocedure allows any residual pressure to escape. When the steam has

stopped escaping, press down on the cap while turning counterclock-
wise (anticlockwise) and remove it.

2 Radiator cap - check

If problems such as overheating and loss of coolant occur, check
the entire system as described in Chapter 1. The radiator cap opening
pressure should be checked by a dealer service department or service
station equipped with the special tester required to do the job. If the
cap is defective, replace it with a new one.

3 Coolant reservoir - removal and installation

Refer to illustration 3.3

1 Remove the right side cover (see Chapter 8).

2 Disconnect the coolant hoses from the reservoir and catch any
escaped coolant in a container.

3 Unbolt the reservoir from the bracket and take it out (see illustra-
tion).

4 Installation is the reverse of the removal steps.

4  Cooling fan and thermostatic switch - check and replacement

Check

Refer to illustrations 4.1a and 4.1b

1 If the engine is overheating and the cooling fan isn’t coming on,
first check the fuses (see Chapter 9). If the fuse is blown, check the fan
circuit for a short to ground/earth (see the Wiring diagrams at the end
of this book). If the fuses are all good, unplug the fan electrical connec-

i

%zip BL

@

4.1a Cooling fan circuit (early 450 models)

Cooling fan

Fan relay

Two-pin connector
Four-pin connector

30 amp fuse
Battery

Fan switch
Radiator
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4.1b Cooling fan circuit (later 450 models - 500 model similar)

1 Cooling fan 4
2  Two-pin connector )
3 30 amp fuse 6

Battery
Fan switch
Radiator

tor (see illustrations). Using two jumper wires, apply battery voltage
to the terminals in the fan motor side of the electrical connector. If the
fan doesn’t work, replace the motor.

2 If the fan does come on, the problem lies in the thermostatic fan
switch, the junction block, or the wiring that connects the components.
Remove the jumper wires and reconnect the electrical connector to the
fan.

If you're working on an early model (with a single-wire fan switch
harness), unplug the electrical connector to the fan switch, attach a
jumper wire to the harness side of the connector and ground/earth the
other end of the jumper wire. If the fan comes on, the circuit to the mo-
tor is good, and the thermostatic fan switch is defective (see Step 10).

If you're working on a later model (with a double-wire fan switch
connector), unplug the connector. Connect the terminals in the har-
ness side of the connector together with a jumper wire. If the fan
comes on, the circuit to the motor is good and the switch is defective.
3 If you're working on an early model and the fan still doesn’t work,
trace the fan relay (located under the seat on the electrical compo-
nents plate - use its wire colors for identification) and place your hand
on it. Repeatedly touch the jumper wire to ground/earth as detailed in
step 2 - if you feel a clicking noise inside the relay, the relay is proved
good and the fault must lie in the wiring from the relay to the fan motor.
If no clicking is heard in the relay, the fault lies in the wiring from the
thermostatic fan switch to the relay. If all wiring checks out OK, the fan
relay is likely to be the problem and should be replaced.

4 If you're working on a later model and the fan still doesn’t work,
check the wiring back to the main fuse (later 450 models) or junction
box fuse (500 models).

4.6 Remove the fan bracket-to-radiator bolts and separate the
fan from the radiator

A  Bracket-to-radiator bolts
B  Fan motor-to-bracket screws

4.7 The fan blade assembly is retained to the motor shaft
by a single nut (arrow)

Replacement

Fan motor

Refer to illustrations 4.6 and 4.7

Warning: The engine must be completely cool before beginning this
procedure.

5 Disconnect the cable from the negative terminal of the battery
and remove the radiator (see Section 7).

6 Remove the three bolts securing the fan bracket to the radiator
(see illustration). On early models, note which bolt secures the fan mo-
tor ground/earth wire. Separate the fan and bracket from the radiator.

7 Remove the nut that retains the blades to the fan motor shaft (see
illustration) and remove the fan blade assembly from the motor.

8 Remove the screws that attach the fan motor to the bracket (see
illustration 4.6) and detach the motor from the bracket.

9 Installation is the reverse of the removal steps.

Thermostatic fan switch

Refer to illustration 4.11

Warning: The engine must be completely cool before beginning this
procedure.

10 If you're working on an early model with a single-wire fan switch
harness, don’t place Teflon tape or silicone sealer on the switch
threads. If you're working on a late model with a two-wire fan switch
harness, prepare the new switch by wrapping the new threads with
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4.11 Disconnect the electrical connector and unscrew the fan
switch from the radiator

6.4 Loosen the clamps (arrows) and disconnect the hoses from
the thermostat housing

e e

Teflon tape or by coating the threads with RTV sealant.

11 Unscrew the switch from the bottom of the radiator (see illustra-
tion).

12 Quickly install the new switch, tightening it to the torque listed in
this Chapter’'s Specifications.

13 Connect the electrical connector to the switch. Check, and if nec-
essary, add coolant to the system (see Chapter 1).

5 Coolant temperature gauge/light and sender unit - check and
replacement

Befer to illustration 5.4

Check

1 These motorcycles may be equipped with a coolant temperature
gauge or a warning light.
2 If the engine has been overheating but the coolant temperature
gauge hasn't been indicating a hotter than normal condition (or the
warning light hasn’'t been coming on), begin with a check of the
coolant level (see Chapter 1). If it's low, add the recommended type of
coolant and be sure to locate the source of the leak.
3  Remove the seat and the fuel tank (see Chapter 4).
4 Locate the coolant temperature sender unit, which is screwed
nto the thermostat housing (see illustration). Disconnect the electrical
connector from the sender unit and turn the ignition key to the Run po-
sition (don't crank the engine over).

If you're working on a model with a temperature gauge, the gauge
should read Cold.

5.4 The coolant temperature sender (arrow) is located at the
bottom of the thermostat housing

If you're working on a model with a warning light, the light should
stay out.
5  With the ignition key still in the Run position, connect one end of a
jumper wire to the sender unit wire and connect the other end of the
jumper wire to ground/earth. The needle on the temperature gauge
should swing over to the Hot mark or the warning light should come
on. Caution: If the motorcycle has a gauge, don't ground/earth the
wire any longer than necessary or the gauge may be damaged.
6 If the gauge or light passes both of these tests but doesn't oper-
ate correctly under normal riding conditions, the temperature sender
unit is defective and must be replaced.
7 If the gauge or light didn’t respond to the tests properly, either the
wire to the gauge is bad, the gauge itself is defective or the bulb is
burned out.

Replacement

Sender unit

Warning: The engine must be completely cool before beginning this
procedure.

8  Unscrew the sender unit from the thermostat housing and quickly
install the new unit, tightening to the torque listed in this Chapter’'s
Specifications.

9 Connect the electrical connector to the sender unit. Check, and if
necessary, add coolant to the system (see Chapter 1).

Coolant temperature gauge or bulb

10 Refer to Chapter 9 for the coolant temperature gauge or bulb re-
placement procedure.

6 Thermostat - removal, check and installation

Refer to illustrations 6.4, 6.5, 6.6 and 6.7
Warning: The engine must be completely cool before beginning this
procedure.

Removal

1 If the thermostat is functioning properly, the coolant temperature
gauge should rise to the normal operating temperature quickly and
then stay there, only rising above the normal position occasionally
when the engine gets abnormally hot. If the engine does not reach nor-
mal operating temperature quickly, or if it overheats, the thermostat
should be removed and checked, or replaced with a new one.

2  Refer to Chapter 1 and drain the cooling system.

3  Remove the seat and the fuel tank (see Chapter 4).

4  Disconnect the hoses from the thermostat housing (see illustra-
tion).

5 Loosen the clamp on the filler neck hose and unbolt the
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6.5 Loosen the hose clamp (lower arrow); unbolt the housing
from the frame (upper arrow), then disconnect the filler
neck from the hose and take the housing out

6.6 Remove the thermostat housing bolts (B); the forward bolt (A)
secures the filler neck retaining bracket

6.7 Note the position of the relief hole (right arrow); the O-ring
(left arrow) should be replaced whenever the
thermostat is replaced

thermostat housing from the frame (see illustration). Work the filler
neck free of the hose and remove the thermostat housing.

6 Remove the thermostat housing cover (see illustration).

T Note the position of the relief hole, then lift out the thermostat
(see illustration).

8  Check the cover O-ring and replace it if its condition is in doubt.
It's a good idea to replace the O-ring as a matter of course.

Check

9 Remove any coolant deposits, then visually check the thermostat
for corrosion, cracks and other damage. If it was open when it was re-
moved, the thermostat is defective.

10 To check the thermostat operation, submerge it in a container of
water along with a thermometer. The thermostat should be suspended
so it does not touch the sides of the container. Warning: Antifreeze is
poisonous. Do not use a cooking pan to test the thermostat.

11 Gradually heat the water in the container with a hot plate or stove
and check the temperature when the thermostat first starts to open.

12 Compare the opening temperature to the values listed in this
Chapter’s Specifications.

13 Continue heating the water until the valve is fully open.

14 Measure how far the thermostat valve has opened and compare
to the value listed in this Chapter's Specifications.

15 If these specifications are not met, or if the thermostat doesn't
open while the water is heated, replace it with a new one.

Installation
16 Install the thermostat into the housing with the relief hole

7.4 Remove the radiator mounting bolts (arrow) from each
side of the radiator

positioned outward, away from the bike.

17 Install a new O-ring in the groove in the thermostat cover.

18 Place the cover on the housing and install the bolts, tightening
them securely.

19 The remainder of installation is the reverse of the removal steps.
Fill the cooling system with the recommended coolant (see Chapter 1).

7 Radiator - removal and installation

Refer to iflustration 7.4
Warning: The engine must be completely cool before beginning this
procedure.
1  Set the bike on its centerstand (if equipped). Remove the fan
shroud (see illustration 1.1). Drain the cooling system (see Chapter 1).
2 Disconnect the fan motor connector. Disconnect the
ground/earth wire for the fan switch (if equipped).
3  Loosen the radiator hose clamps. Work the hoses free from the
fittings, taking care not to damage the fittings in the process.
4 Remove the radiator mounting bolts (see illustration). Take the
radiator out.
5 Inspect the mounting bushings. Replace them if they're cracked
or deteriorated.
6 Installation is the reverse of the removal steps, with the following
additions:
a) Don't forget to connect the fan switch ground/earth wire (iF
equipped).
b) On all models, fill the cooling system with the recommendec
coolant (see Chapter 1).
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8.4a Remove the cover bolts (arrows). ..

8.5 If you can wiggie the impeller or pull it in-and-out, the
pump is defective

N

8.14 Pry the oil seal out of the housing

8 Water pump - check, removal, inspection and installation

Warning: The engine must be completely cool before beginning this
procedure.

Check
Refer to illustrations 8.4a, 8.4b and 8.5
1 Visually check the area around the water pump for coolant leaks.

8.11 Turn the impeller clockwise to remove it from the shaft

Try to determine if the leak is simply the result of a loose hose clamp or
deteriorated hose.

2 Set the bike on its centerstand (if equipped).

3 Drain the engine coolant following the procedure in Chapter 1.

4  Loosen the hose clamp on the water pump cover fitting and re-
move the water pump cover bolts (see illustration). Pull the cover
away from the engine, separating the coolant pipe from the cylinder
block as you do so (see illustration).

5 Try to wiggle the pump impeller back-and-forth and in-and-out
(see illustration). If you can feel movement, the water pump must be
replaced.

6 Check the impeller blades for corrosion. If they are heavily cor-
roded, replace the water pump and flush the system thoroughly (it would
also be a good idea to check the internal condition of the radiator).

7 I the cause of the leak was just a defective cover gasket, remove
the old gasket and install a new one.

Removal

Refer to illustrations 8.11 and 8.14

8 Drain the coolant and remove the cover (if it hasn't already been
removed).

9  Drain the engine oil (see Chapter 1).

10  Shift the transmission into first gear and, with the rear tire in firm
contact with the floor, press the brake pedal to keep the engine from
turning.

11 Unscrew the impeller in a clockwise direction and take it off the
shaft (see illustration).

12 Take the water pump housing and gasket off the engine.

13 Tum the water pump shaft clockwise to remove it (if necessary).
14 Remove the gasket from the water pump housing and pry out the
oil seal (see illustration).
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8.19 The lower right cover bolt (arrow) is the only one
with a washer

Inspection

15 Check all parts for wear and damage and replace as necessary.
16 If the mechanical seal needs to be replaced, have it pressed out
and a new one pressed in by a Kawasaki dealer.

Installation

Refer to illustrations 8.17, 8.18 and 8.19

17 Install a new oil seal and gasket on the back side of the pump
housing (see illustration).

18 Install the pump housing on the engine. Install the dowels (if they
were removed), the shaft (if removed), a new cover gasket and the im-
peller (see illustration). Turn the impeller counterclockwise (anticlock-
wise) to tighten it.

19 Install the pump cover bolts. The lower right bolt is the only one
with a washer (see illustration).

8.18 Position the housing on the engine, install a new gasket
and the dowels (arrows); turn the impeller counter-
clockwise (anticlockwise) to install it on the shaft

9.3 Pull the tubes out of the cylinder head and remove
the O-rings with a pointed tool

9 Coolant tubes - removal and installation

Refer to illustration 9.3

Warning: The engine must be completely cool for this procedure.

1 Remove the seat and fuel tank (see Chapter 4).

2  Remove the screws that secure the tubes to the engine. Note:
These Phillips screws may be very tight. Be sure to use the correct size
screwdriver bit. It's a good idea to replace them with Allen screws that
can be removed more easily in the future.

3 Pull the tubes out of the engine (see illustration).

4  Remove the O-ring from each tube with a pointed tool. Lightly
coat new O-rings with high-temperature grease and install them on the
tubes.

5  If the tubes are being removed to provide access for other work,
suspend them from the handlebars with their ends up.

6 Installation is the reverse of the removal steps.
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Specifications

General

Fuel tanK CAPACIY .....cocoiereieeisrisenssmrsssnssssssnsiissmasss s

Fuel grade. ........ccocimmmsnsssssnsniassisasianass s sasasess

Carburetor type ...

JIE SPEEU .....eurverursiesasesis st e

Jet sizes

Main jet
EN450 models
US and Canada except us high AU ...t

US high altitude ..
UK...

St m(}dels

US and Canada

LEft CArbUFELON. .......ociieiiiiissmiannisess e s ns e ss s snnnssses

Right carburetor .

MBI GIE JBL 1.oseueasiosiensisssmssarsmsesssnestsnsersmstassssar e eshispamstidasms st anses

Jet needle
EN450 models
us..
UK and Canada
EN500 models

US aNd CANATA -...oovvervesserieresssisarmsemrsssemsmssssissnssssiasssssns

UK

Left CArDUFEION .. coueeeeierrisrarerisnrnnie e smsn s sanan s ssbsssasscas
Right CarbUretor ..o s

Pilot jet

Except US high altitude.......coeremeemsinsecsincinossisnnn s

US high altitude

[0 1811 ) e VLR

Pilot screw setting
EN450 models
Us..
Excem US
EN500 models.

e e
Float height ...

Fuel level

ENA50 MOAEIS ...vverreresrereeriesssseenemssessescsatnsanesse s sas s ass s st s stess

ENS500 MOABIS ...cvesemincrsiesissirasnnssins

Air switching valve closing Vacuum...........ce:

See General Specifications

Unleaded or low-lead (subject to local regulations), minimum
octane rating 91 RON

Keihin CVK34 (two)

See Chapter 1

Preset

1-3/4 turns out
2 turns out

45

17 mm (0.669 inch)

-0.5 mm (-0.02 inch)
0.5 +/- 1 mm (0.02 +/- 0.04 inch)

430 to 490 mm Hg (17 to 19 inches Hg)
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7.2a Carburetor mounting details

7 Loosen the clamp screws on the intake manifolds (the rubber
tubes that connect the carburetors to the engine) (see illustration).

8  Pull the carburetor assembly clear of the air box tubes. Raise the
assembly up far enough to disconnect the throttle cables from the
throttle pulley, then remove the carburetors from the machine.

9  After the carburetors have been removed, stuff clean rags into the
intake manifold tubes to prevent the entry of dirt or other objects.

Installation

Refer to illustration 6.14

10 Position the assembly over the intake manifold tubes. Lightly lu-
bricate the ends of the throttle cables with multi-purpose grease and
attach them to the throttle pulley. Make sure the accelerator and decel-
erator cables are in their proper positions.

11 Tilt the front of the assembly down and insert the fronts of the

i

6.14 Be careful not to place the end of the carburetor vent tube
near the air intake (arrow); this will cause fuel starvation

7.2b On the back side of the carburetor assembly, remove the
screws (lower arrows) that secure the lower mounting bracket
and detach the upper bracket (upper arrow)

carburetors into the intake manifold tubes. Push the assembly forward
and tighten the clamps.

12 Make sure the ducts from the air filter box are seated properly,
then slide the spring bands into position.

13 Connect the choke cable to the assembly and adjust it (see Sec-
tion 10).

14 The remainder of installation is the reverse of the removal steps,
with the following additions:

a) Be sure the carburetor vent tube isn't pinched. Don't place the
end of the vent tube near the air intake (see illustration) or fuel
starvation will occur, resulting in poor performance above 3,500
rpm and failure to rev past 5,000 rpm.

Adjust the throttle grip freeplay (see Chapter 1).

Check for fuel leaks.

Check and, if necessary, adjust the idle speed and carburetor
synchronization (see Chapter 1).

7  Carburetors - disassembly, cleaning and inspection

Warning: Gasoline (pstrol) is extremely-flammable, so take extra pre-
cautions when you work on any part of the fuel systern. Don't smoke or
allow open flames or bare light bulbs near the work area, and don’t
work in a garage where an appliance fueled by natural gas is present
{such as a water heater or clothes dryer). If you spill any fuel on your
skin, rinse it off immediately with soap and water. When you perform
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!

7.2c On the front side of the carburetor assembly, remove two
screws (arrows) from each carburetor and detach the bracket

1
2
3
4
5
6
’
8

7.3b Carburetor -
exploded view

Screw

Spring washer
Washer

Top cover
Piston spring
Spring seat
Jet needle
Diaphragm/
vacuum piston
assembly
Needle jet
Needle jet
holder/air bleed
pipe

Main jet

Pilot jet

Float assembly
Pivot pin

Fuel inlet valve
needle

Clip

O-ring

Float bow!
Drain screw
O-ring

Screw

Spring washer
Sealing plug (US
models only)
Pilot screw
Spring

Washer

O-ring

Choke plunger
Spring

Nut

Cap

7.3a Each carburetor top cover is secured by four screws
(arrows); one screw also secures the choke cable
bracket (if equipped)

7.4 Remove the diaphragm/piston assembly from the
carburetor body

any kind of work on the fuel system, wear safety glasses and have a fire
extinguisher suitable for a class B type fire (flammable liquids) on hand.

Disassembly

Refer to illustrations 7.2a, 7.2b, 7.2¢c, 7.3a, 7.3b, 7.4, 7.5a, 7.5b, 7.7,
78,79, 7.10,7.11, 7.12aand 7.12b

1 Remove the carburetors from the machine as described in Sec-
tion 6. Set the assembly on a clean working surface. Note: Unless the
O-rings on the fuel and vent fittings between the carburetors are leak-
ing, don’t detach the carburetors from their mounting brackets. Also,
work on one carburetor at a time to avoid getting parts mixed up.

2 If the carburetors must be separated from each other (during a
complete overhaul, for example) remove the idle adjusting screw as-
sembly (see illustration), being careful not to lose the spring and
washer on the end of the screw. Disconnect the fuel hoses. Remove
the choke lever spring and choke lever by removing the screw and
plastic washers (two washers, one on each side of the lever) then re-
move the screws securing the upper and lower mounting plates to the
carburetors (see illustrations). Mark the position of each carburetor
and gently separate them, noting how the throttle linkage is connected,
and being careful not to lose any springs or fuel and vent fittings that
are present between the carburetors.

3  Remove the four screws securing the top cover to the carburetor
body (see illustration). Lift the cover off and remove the piston spring
(see illustration).

4  Peel the diaphragm away from its groove in the carburetor body,
being careful not to tear it. Lift out the diaphragm/piston assembly (see
illustration).
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7.5a Remove the vacuum piston spring
seat from the piston

7.8 Unscrew the main jet from the
needle jet holder

7.11 Unscrew the pilot jet

5 Remove the piston spring seat and separate the needle from the
piston (see illustrations).

6  Remove the four screws retaining the float bowl to the carburetor
body, then detach the bowl (see illustration 7.3b).

7 Push the float pivot pin out and detach the float (and fuel inlet
valve needle) from the carburetor body (see illustration). Detach the
valve needle from the float.

8  Unscrew the main jet from the needle jet holder (see illustration).
9  Unscrew the needle jet holder/air bleed pipe (see illustration).

10 Using a wood or plastic tool, push the needle jet out of the carbu-
retor body (see illustration).

7.5b Remove the needle from the piston

7.9 Unscrew the needle jet holder/air
bleed pipe

7.7 Push the float pivot pin out, then
remove the float and valve
needle assembly

7.10 Working from the top of the
carburetor, push the needle jet out
with a wood or plastic tool

7.12a Location of the pilot screw (arrow)

11 Using a small, flat-bladed screwdriver, remove the pilot jet (see il-
lustration).

12 The pilot (idle mixture) screw is located in the bottom of the car-
buretor body (see illustration). On US models, this screw is hidden
behind a plug which will have to be removed if the screw is to be taken
out. The usual way to do this is to drill a hole in the plug, then pry it out.
To avoid the risk of drilling into the screw, you can also drill a very
small hole above the plug, then insert a hooked tool into the hole and
push the plug out (see illustration). On all models, turn the pilot screw
in, counting the number of turns until it bottoms lightly. Record that
number for use when installing the screw. Now remove the pilot screw
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7.12b One way to remove the sealing plug is to drill a very small
hole above it (left arrow), then reach into the hole with a hooked
tool and push out the plug (right arrow)

along with its spring, washer and O-ring.

13 The choke plunger can be removed by unscrewing the nut that re-
+ains it to the carburetor body (see illustration 7.3b), if the carburetors
have been separated from each other (see Step 2).

Cleaning

Caution: Use only a carburetor cleaning solution that is safe for use
with plastic parts (be sure to read the label on the container).

14 Submerge the metal components in the carburetor cleaner for
approximately thirty minutes (or longer, if the directions recommend it).
15 After the carburetor has soaked long enough for the cleaner to
loosen and dissolve most of the varnish and other deposits, use a
brush to remove the stubborn deposits. Rinse it again, then dry it with
compressed air. Blow out all of the fuel and air passages in the main
and upper body. Caution: Never clean the jets or passages with a
piece of wire or a drill bit, as they will be enlarged, causing the fuel and
air metering rates to be upset.

Inspection

Refer to illustrations 7.17 and 7.22

16 Check the operation of the choke plunger. If it doesn't move
smoothly, replace it, along with the return spring.

17 Check the tapered portion of the pilot screw for wear or damage
(see illustration). Replace the pilot screw if necessary.

18 Check the carburetor body, float bowl and top cover for cracks,
distorted sealing surfaces and other damage. If any defects are found,
replace the faulty component, although replacement of the entire car-
buretor will probably be necessary (check with your parts supplier for
the availability of separate components).

19 Check the diaphragm for splits, holes and general deterioration.
Holding it up to a light will help to reveal problems of this nature.

20 Insert the vacuum piston in the carburetor body and see that it
moves up-and-down smoothly. Check the surface of the piston for
wear. If it’s worn excessively or doesn’'t move smoothly in the bore, re-
place the carburetor.

21 Check the jet needle for straightness by rolling it on a flat surface
{such as a piece of glass). Replace it if it's bent or if the tip is worn.

22 Check the tip of the fuel inlet valve needle. If it has grooves or
scratches in it, it must be replaced. Push in on the rod in the other end
of the needle, then release it - if it doesn’t spring back, replace the
valve needle (see illustration).

23 Check the O-rings on the float bowl and the drain plug (in the float
bowl). Replace them if they're damaged.

24 Operate the throttle shaft to make sure the throttle butterfly valve
opens and closes smoothly. If it doesn't, replace the carburetor.

25 Check the floats for damage. This will usually be apparent by the

7.17 Check the tapered portion of the pilot screw (A) for
wear or damage

=

Push and release

7.22 Gheck the tip of the fuel inlet valve needle for grooves or
scratches - also make sure the rod in the end of the needle
pops back out quickly after it's pushed in

1 Rod
2  Valve needle

3 Groove in tip

presence of fuel inside one of the floats. If the floats are damaged, they
must be replaced.

8 Carburetors - reassembly and fuel level adjustment

Caution: When installing the jets, be careful not to over-tighten them -
they re made of soft material and can strip or shear easily.

Note: When reassembling the carburetors, be sure to use the new O-
rings, gaskets and other parts supplied in the rebuild kit.

Reassembly

Refer to illustrations 8.4, 8.8, 8.10, 8.15 and 8.16

1 Ifthe choke plunger was removed, install it in its bore, followed by
its spring and nut. Tighten the nut securely and install the cap.

2 Install the pilot screw (if removed) along with its spring, washer
and O-ring, turning it in until it seats lightly. Now, turn the screw out the
number of turns that was previously recorded. If you're working on a
US model, install a new metal plug in the hole over the screw. Apply a
little bonding agent around the circumference of the plug after it has
been seated.

3 Install the pilot jet, tightening it securely.

4 Turn the carburetor body upside-down and install the needle jet
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8.4 Install the needle jet, small diameter end first

@

O

8.10 Float height adjustment details

1 Carburetor body 3 Float
2  Float valve needle rod 4  Float height

into its hole, small diameter first (see illustration).

5 Install the needle jet holder/air bleed pipe, tightening it securely.
6 Install the main jet into the needle jet holder/air bleed pipe, tight-
ening it securely.

7 Drop the jet needle down into its hole in the vacuum piston and
install the spring seat over the needle. Make sure the spring seat
doesn’t cover the hole at the bottom of the vacuum piston - reposition
it if necessary.

8 Install the diaphragm/vacuum piston assembly into the carburetor
body. Lower the spring into the piston. Seat the bead of the diaphragm
into the groove in the top of the carburetor body, making sure the di-
aphragm isn't distorted or kinked (see illustration). This isn’'t always
an easy task. If the diaphragm seems too large in diameter and doesn't
want to seat in the groove, place the top cover over the carburetor di-
aphragm, insert your finger into the throat of the carburetor and push
up on the vacuum piston. Push down gently on the top cover - it
should drop into place, indicating the diaphragm has seated in its
groove.

9 Install the top cover, tightening the screws securely. If you're
working on the right-hand carburetor, don't forget to install the choke
cable bracket (if equipped) on the comer.

10 Invert the carburetor. Attach the fuel inlet valve needle to the float.
Set the float into position in the carburetor, making sure the valve nee-
dle seats correctly. Install the float pivot pin. To check the float height,

8.8 Make sure the bead of the vacuum diaphragm seats in its
groove, and that the diaphragm isn't distorted

8.15 Make sure to install a plastic washer on each side of the
choke lever when installing the screws

hold the carburetor so the float hangs down, then tilt it back until the
valve needle is just seated (the rod in the end of the valve shouldn’t be
compressed). Measure the distance from the carburetor body to the
top of the float (see illustration) and compare your measurement to
the float height listed in this Chapter's Specifications. If it isn't as spec-
ified, carefully bend the tang that contacts the valve needle up or down
until the float height is correct.

11 Install the O-ring into the groove in the float bowl. Place the float
bowl on the carburetor and install the screws, tightening them se-
curely.

12  If the carburetors were separated, install new O-rings on the fuel
and vent fittings. Lubricate the O-rings on the fittings with a light film of
oil and install them into their respective holes, making sure they seat
completely (see illustration 7.2a).

13 Position the coil springs between the carburetors, gently push the
carburetors together, then make sure the throttle linkages are correctly
engaged. Check the fuel and vent fittings to make sure they engage
properly also.

14 Install the upper and lower mounting plates and install the
screws, but don't tighten them completely yet. Set the carburetors on
a sheet of glass, then align them with a straightedge placed along the
edges of the bores. When the centerlines of the carburetors are both in
horizontal and vertical alignment, tighten the mounting plate screws
securely.

15 Install the choke lever, making sure it engages correctly with both
choke plungers. Position a plastic washer on each side of the choke
lever (see illustration) and install the screws, tightening them securely.
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8.16 Install the throttle linkage springs

9.2 Loosen the locknuts (arrows) on the throttle cable adjusters,
then turn the adjusters to create maximum slack in the cables

Install the lever return spring, then make sure the choke mechanism
operates smoothly.

16 Install the throttle linkage springs (see illustration). Visually syn-
chronize the throttle butterfly valves, turning the adjusting screws on
the throttle linkage, if necessary, to equalize the clearance between the
butterfly valve and throttle bore of each carburetor. Check to ensure
the throttle operates smoothly.

Fuel level adjustment

Refer to illustration 8.18 :

Warning: Gasoline (petrol) is extremely flammable, so take extra pre-
cautions when you work on any part of the fuel system. Don't smoke or
allow open flames or bare light bulbs near the work area, and don’t
work in a garage where an appliance fueled by natural gas is present
(such as a water heater or clothes dryer). If you spill any fuel on your
skin, rinse it off inmediately with soap and water. When you perform
any kind of work on the fuel system, wear safety glasses and have a fire
extinguisher suitable for a class B type fire (flammable liquids) on hand.
17 Lightly clamp the carburetor assembly in the jaws of a vise. Make
sure the vise jaws are lined with wood. Set an auxiliary fuel tank next to
the vise, but at an elevation that is higher than the carburetors (resting
on a box, for example). Connect a hose from the fuel tank to the fuel in-
let fitting on the carburetor assembly.

18 Attach Kawasaki service tool no. 57001-1017 to the drain fitting
on the bottom of one of the carburetor float bowls (both will be
checked) (see illustration). This is a clear plastic tube graduated in

8.18 Checking the fuel level in a carburetor

1 Kawasaki tool no.
57001-1017
2 Fuel hose

3 Bottom edge of
carburetor body

4  Zero line

5  Fuel level

millimeters. An alternative is to use a length of clear plastic tubing and
an accurate ruler. Hold the graduated tube (or the free end of the clear
plastic tube) against the carburetor body, as shown in the accompany-
ing illustration. If the Kawasaki tool is being used, raise the zero mark
to a point several millimeters above the bottom edge of the carburetor
main body. If a piece of clear plastic tubing is being used, make a mark
on the tubing at a point several millimeters above the bottom edge of
the carburetor main body.

19 Unscrew the drain screw at the bottom of the float bowl a couple
of turns, then let fuel flow into the tube. Wait for the fuel level to stabi-
lize, then slowly lower the tube until the zero mark is level with the bot-
tom edge of the carburetor body. Note: Don’t lower the zero mark be-
low the bottom edge of the carburetor then bring it back up - the
reading won't be accurate.

20 Measure the distance between the mark and top of the fuel level
in the tube or gauge. This distance is the fuel level - write it down on a
piece of paper, screw in the drain screw, close off the fuel supply, then
move on to the next carburetor and check it the same way.

21 Compare your fuel level readings to the value listed in this Chap-
ter's Specifications. If the fuel level in either carburetor is not correct,
remove the float bowl and bend the tang up or down (see Step 10), as
necessary, then recheck the fuel level. Note: Bending the tang up in-
creases the float height and lowers the fuel level - bending it down de-
creases the float height and raises the fuel level.

22 After the fuel level for each carburetor has been adjusted, install
the carburetor assembly (see Section 6).

9  Throttle cables - removal, installation and adjustment

Removal

Refer to illustrations 9.2, 9.3, 9.4, 9.5a, 9.5b and 9.6

1 Remove the fuel tank (see Section 2).

2 Loosen the locknuts on the accelerator cable and decelerator ca-
ble at the handlebar and screw the cable adjusters in to create as
much slack as possible (see illustration).

: -:@ﬁ&w -
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9.3 Remove the cable retaining plate screw (arrow) 9.4 Remove the screws (arrows) and detach the cable/switch
housing from the handlebar

9.5a Lift the inner decelerator cable out of its groove, align it 9.5b ... then do the same thing with the accelerator cable
with the slots in the throttle pulley and slip the cable
end out of the pulley ...

3 Remove the cable retaining plate screw at the handlebar (see il-
lustration). :

4  Remove the cable/switch housing screws and detach the housing
from the handlebar (see illustration).

5 Detach the cables from the cable/switch housing, then lift them
out of their grooves in the throttle pulley, align the cables with the pul-
ley slots and slip the cable ends out of the throttle pulley (see illustra-
tions).

6 Detach the decelerator and accelerator cables from the throttle
pulley at the carburetor assembly (see illustration).

7 Remove the cables, noting how they are routed.

Installation

8 Route the cables into place. Make sure they don't interfere with
any other components and aren’t kinked or bent sharply.

9  Lubricate the end of the accelerator cable with multi-purpose
grease and connect it to the throttle pulley at the carburetor. Pass the
inner cable through the slot in the bracket, then seat the cable housing
in the bracket. : 4 ! . - S

10 Repeat the previous step to connect the decelerator cable. 9.6 At the carburetors, loosen the adjuster on each cable
11 Connect the cables to the throttle grip pulley and position them in (arrows), then align the cables with the slots in the

their slots. throttie pulley and slip them out
12 Install the cable/switch housing and tighten its screws securely.
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11.6a Air filter housing details (EN450 models)

US models 2  (California models

11.6b Air filter housing details (EN500 models)

Air suction system (US models)

Air suction fitting plug (UK modefs)

Canister hose plug (all except California models)
Canister hose fitting (California models)

Front view of air filter housing

Adjustment

13 Follow the procedure outlined in Chapter 1, Throttle
operation/grip freeplay - check and adjustment, to adjust the cables.
14 Turn the handlebars back and forth to make sure the cables don’t
cause the steering to bind.

15 Operate the throttle and check the cable action. The cables
should move freely and the throttle pulley at the carburetor should
move back and forth in response to both acceleration and decelera-
tion. If the cables don't operate properly, find and fix the problem be-
fore you put the fuel tank back on.

16 Install the fuel tank.

17 Start the engine. With the engine idling, turn the handlebars all the
way to left and right while listening for changes in idle speed. If idle
speed increases as the handlebars turn, the cables are improperly
routed. This is dangerous. Find the problem and fix it before riding the
bike.

10 Choke cable (EN450 models) - removal, installation and
adjustment

Removal

1 Remove the seat and fuel tank (see Section 2).

2  Pull the choke cable casing away from its mounting bracket at the
carburetor and pass the inner cable through the opening in the
bracket. Detach the cable end from the choke lever by the right-hand
carburetor.

3  Remove the screws securing the choke cable/switch housing
halves to the left handlebar. Pull the front half of the housing off and
separate the choke cable from the lever.

4  Remove the cable, noting how it's routed.

Installation

5 Route the cable into position. Connect the upper end of the cable
to the choke lever. Place the housing up against the handlebar, making
sure the housing halves align correctly with each other and the handle-
bar. Install the screws, tightening them securely.

6 Connect the lower end of the cable to the choke lever. Pull back -
on the cable casing and connect it to the bracket on the right-hand
carburetor.

Adjustment

7 Refer to Chapter 1 for cable adjustment procedures.

8 Install the fuel tank and all of the other components that were pre-
viously removed.

11  Air filter housing (air box) - removal and installation

Refer to illustrations 11.6a, 11.6b, 11.7aand 11.7b

q Remove the seat and fuel tank.

2 Remove the side covers (see Chapter 8 if necessary).

3 Remove the junction box bracket, where applicable (see Chap-ter
9).

4  Disconnect the cables from the battery (negative cable first), then
remove the battery.

5 Remove the carburetors (see Section 6).

6 If you're working on a US model, disconnect the large air suction
hose from the front of the air filter housing (see illustrations). If you're
working on a California model, disconnect the small canister hose from
the front of the housing.

7 If you're working on an EN500 model, disconnect the drain hose
from the bottom of the housing and unbolt the frame tabs from the top
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11.7a Squeeze the clamp (arrow) and slide it back along the hose, 11.7b Unbolt the frame tabs {(arrow) from the top of the housing
then disconnect the hose (left side shown)

12.4 Remove the nuts and holders from the cylinder head studs 12.5 Loosen the crossover clamp

of the housing (see illustrations). At the rear of the housing, unbolt the
rear fender front section bracket from the housing

8  If you're working on an EN450 model, remove the mounting bolts
from the top of the housing (see illustration 11.6a).

9  Tilt the housing forward and rotate it to the right as needed to
clear the frame, then take it out.

10 Installation is the reverse of removal.

12 Exhaust system - removal and installation

Refer to illustrations 12.4, 12.5, 12.6, 12.7, 12.9a, 12.9b and 12.10

1 Remove the side covers (see Chapter 8).

2  Drain the coolant (see Chapter 1).

3 Remove the radiator (see Chapter 3).

4 Remove the nuts that secure the exhaust pipe holders to the
cylinder head, then remove the holders (see illustration).

5 Loosen the clamp that secures the crossover pipe (see illustra-
tion).

6 If you plan to separate the mufflers from the pipes, loosen the
clamps (see illustration).

12.6 Loosen the muffler clamps if you plan to separate the
mufflers from the pipes
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g L5
12.7 Remove the muffler mounting bolts at the rear footpegs
(arrow)

12.9b The crossover clamp gasket should be replaced if it's
damaged or deteriorated

k=
|
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A. Air Hose . Syringe
B. Vacuum Hose . Vacuum Gauge Set:
57001-1198

13.3 Air switching valve test setup

Air hose D  \Vacuum gauge set (part
Vacuum line of Kawasaki special tool
Syringe (part of Kawasaki 57001-1198) or standard
special tool) or hand vacuum gauge

vacuum pump

12.9a The gaskets at the cylinder head should be replaced
whenever the pipes are removed

12.10 The holder halves are notched so they form a flush surface
when assembled correctly

3 il

7 Remove the muffler mounting bolts at the footpeg brackets (see
illustration).
8  Pull the exhaust system forward, separate the right side pipe from
the left side pipe and remove the system from the machine.
9 Remove the gaskets from the cylinder head and crossover pipe
(see illustrations).
10 Installation is the reverse of removal, with the following additions:
a) Install new gaskets at the cylinder head. Replace the crossover
clamp gasket if it's damaged.
b) Be sure the holders overlap correctly (see illustration).

13 Air switching valve (US models) - operational test

Refer to illustration 13.3

1 The air switching valve is part of the air suction system used on
US models. Routine checking procedures are described in Chapter 1.
If you suspect the valve has failed (for example, if the bike runs poorly
at low speed or backfires during deceleration), test it as follows:

2 Remove the valve and its hoses from the motorcycle (see Chap-
ter 1)

3 Connect a vacuum gauge to one end of the vacuum line that
branches out from the T-fitting. Connect a vacuum pump to the other
end (see illustration).

4  Try to blow air into the large air hose. It should flow easily when
there's no vacuum applied to the vacuum line.

5  Operate the vacuum pump and raise vacuum to the value listed in
this Chapter's Specifications. The valve should close, making it impos-
sible to blow air into the hose.

6 If the valve doesn’t perform as described, replace it.
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Chapter 5 Ignition system

Contents

General information 1 Ignition (main) switch and key lock cylinder - check, removal

IC igniter - removal, check and installation G and installation See Chapter 9
Ignition coils - check, removal and installation 3 Pickup coils - check, removal and installation.. -
ignition stop switch - check, removal and installation .... See Chapter 9 Spark plug replacement See Chapter 1
Ignition system - check

Specifications

Ignition coil
Primary resistance

EN450 models 2.1to 3.2 ohms

EN500 models s 2.2 to 3.5 ohms
pacondary resistance...... .ueiinsiasiiiineg G 10,000 to 16,000 ohms
Arcing distance 7 mm (1/4 in) or more

Pickup coil resistance 400 to 490 ohms

Ignition timing Not adjustable
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2.3 With the wire attached, ground (earth) a spark plug to the
engine and operate the starter - bright blue sparks
should be visible

General information

This motorcycle is equipped with a battery operated, fully transis-
torized, breakerless ignition system. The system consists of the follow-
ing components:

Pickup coils

IC igniter unit

Battery and fuse

Ignition coils

Spark plugs

Stop and main (key) switches

Primary and secondary circuit wiring

The transistorized ignition system functions on the same principle
as a breaker point DC ignition system with the pickup unit and igniter
performing the tasks previously associated with the breaker points and
mechanical advance system. As a result, adjustment and maintenance
of ignition components is eliminated (with the exception of spark plug
replacement).

Because of their nature, the individual ignition system compo-
nents can be checked but not repaired. If ignition system troubles oc-
cur, and the faulty component can be isolated, the only cure for the
problem is to replace the part with a new one. Keep in mind that most
electrical parts, once purchased, can’t be returned. To avoid unneces-
sary expense, make very sure the faulty component has been posi-
tively identified before buying a replacement part.

2  Ignition system - check

Refer to illustrations 2.3, 2.5 and 2.13

Warning: Because of the very high voltage generated by the ignition
system, extreme care should be taken to avoid electrical shock when
these checks are performed.

1 If the ignition system is the suspected cause of poor engine per-
formance or failure to start, a number of checks can be made to isolate
the problem.

2 Make sure the ignition stop switch is in the Run or On position.

Engine will not start

3  Disconnect one of the spark plug wires, connect the wire to a
spare spark plug and lay the plug on the engine with the threads con-
tacting the engine. If it's necessary to hold the spark plug, use an insu-
lated tool (see illustration). Crank the engine over and make sure a
well-defined, blue spark occurs between the spark plug electrodes.
Warning: DO NOT remove one of the spark plugs from the engine to
perform this check - atomized fuel being pumped out of the open spark
plug hole could ignite, causing severe injury!

2.5 Unscrew the spark plug caps from the plug wires and
measure their resistance with an ohmmeter

4 If no spark occurs, the following checks should be made:

5  Unscrew a spark plug cap from a plug wire and check the cap re-
sistance with an ohmmeter (see illustration). If the resistance is infinite,
replace it with a new one. Repeat this check on the other plug cap.

6  Make sure all electrical connectors are clean and tight. Refer to
the wiring diagrams at the end of this book and check all wires for
shorts, opens and correct installation.

7 Check the battery voltage with a voltmeter and the specific grav-
ity with a hydrometer (see Chapter 1). If the voltage is less than 12-
volts or if the specific gravity is low, recharge the battery.

8  Check the ignition fuse and the fuse connections. If the fuse is
blown, replace it with a new one; if the connections are loose or cor-
roded, clean or repair them.

9  Refer to Section 3 and check the ignition coil primary and sec-
ondary resistance.

10 Refer to Section 4 and check the pickup coil resistance.

11 If the preceding checks produce positive results but there is still
no spark at the plug, have the IC igniter checked by a Kawasaki dealer
service department or other repair shop equipped with the special
tester required.

Engine starts but misfires

12  If the engine starts but misfires, make the following checks before
deciding that the ignition system is at fault.

13 The ignition system must be able to produce a spark across a
seven millimeter (1/4-inch) gap (minimum). A simple test fixture (see il-
lustration) can be constructed to make sure the minimum spark gap
can be jumped. Make sure the fixture electrodes are positioned seven
millimeters apart.

14 Connect one of the spark plug wires to the protruding test fixture
electrode, then attach the fixture's alligator clip to a good engine
ground/earth.

15 Crank the engine over (it may start and run on the remaining cylin-
der) and see if well-defined, blue sparks occur between the test fixture
electrodes. If the minimum spark gap test is positive, the ignition coil
for that cylinder is functioning properly. Repeat the check on the spark
plug wire that is connected to the other coil. If the spark will not jump
the gap during either test, or if it is weak (orange colored), refer to
Steps 5 through 11 of this Section and perform the component checks
described.

3  Ignition coils - check, removal and installation

Check

Refer to illustration 3.4

1 In order to determine conclusively that the ignition coils are defec-
tive, they should be tested by an authorized Kawasaki dealer service
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3.4 Ignition coil test

2.13 A simple spark gap testing fixture can be made from a
block of wood, a large alligator clip, two nails, a
screw and a piece of wire

Measure primary winding resistance
Measure secondary winding resistance
Ignition coil

™ : 3 A

3.10 The ignition coils are mounted to the frame

department which is equipped with the special electrical tester re-
quired for this check.

2 However, the coils can be checked visually (for cracks and other
damage) and the primary and secondary coil resistances can be mea-
sured with an ohmmeter. If the coils are undamaged, and if the resis-
tances are as specified, they are probably capable of proper operation.
3  To check the coils for physical damage, they must be removed
isee Step 9). To check the resistances, simply remove the fuel tank
isee Chapter 4), unplug the primary circuit electrical connectors from
the coil(s) and remove the spark plug wire from the plug that is con-
nected to the coil being checked. Mark the locations of all wires before
disconnecting them.

4  To check the coil primary resistance, attach one ohmmeter lead
to one of the primary terminals and the other ohmmeter lead to the
other primary terminal (see illustration).

5  Place the ohmmeter selector switch in the Rx1 position and com-
pare the measured resistance to the value listed in this Chapter's
Specifications.

& If the coil primary resistance is as specified, check the coil sec-
ondary resistance by disconnecting the meter leads from the primary
terminals and attaching one of them to the spark plug wire terminal
and the other to either of the primary terminals (see illustration 3.4).

7  Place the ohmmeter selector switch in the Rx100 position and
compare the measured resistance to the values listed in this Chapter's
Specifications.

| 8 If the resistances are not as specified, unscrew the spark plug
wire retainers from the coil, detach the wires and check the resistance

4.1 The pickup coil wiring harness leaves the alternator cover
at this grommet (arrow); follow the harness to the
connector (apply silicone sealer to the grommet
whenever it's removed and reinstalled)

again. If it is now within specifications, one or both of the wires are
bad. If it's still not as specified, the coil is probably defective and
should be replaced with a new one.

Removal and installation

Refer to illustration 3.10

9 To remove the coils, refer to Chapter 4 and remave the fuel tank,
then disconnect the spark plug wires from the plugs. After labeling
them with tape to aid in reinstallation, unplug the coil primary circuit
electrical connectors.

10 Support the coil with one hand and remove the coil mounting
screws (see illustration), then remove the coil.

11 Installation is the reverse of removal. If a new coil is being in-
stalled, disconnect the spark plug wire terminal from the coil, discon-
nect the wire and transfer it to the new coil. Make sure the primary cir-
cuit electrical connectors are attached to the proper terminals.

4  Pickup coils - check, removal and installation

Refer to illustration 4.1

Check

| Follow the pickup coil wiring harness from the point where it
leaves the alternator cover to the electrical connector, then disconnect
the connector for the pickup coils (see illustration).
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4.6 To remove the pickup coils (upper arrows), remove the
mounting screws; also remove the screws that secure the
harness clip (lower arrow)

2  Probe each pair of terminals in the pickup coil connector with an
ohmmeter (the black and yellow wire terminals, then the blue and
black/white wire terminals) and compare the resistance reading with
the value listed in this Chapter’s Specifications.

3  Set the ohmmeter on the highest resistance range. Measure the
resistance between a good ground/earth and each terminal in the elec-
trical connector. The meter should read infinity.

4 If the pickup coils fail either of the above tests, they must be re-
placed.

Removal

Refer to illustration 4.6

5  Remove the alternator cover (see Chapter 9).

6  Unscrew the pickup coil mounting screws and remove the pickup
coils (see illustration). Remove the wiring harness retainer, slip the
grommet out of its slot and remove the pickup coils together with their
wiring harness.

Installation

7 Position the pickup coils in the alternator cover and install the
screws, tightening them securely. Apply a small amount of silicone
sealant to the grommet on the wiring harness and seat the grommet

on the fender
front portion (EN500 models)

securely in the notch in the alternator cover (see illustration 4.1).
8 Install the alternator cover and connect the electrical connector.

5 IC igniter - removal, check and installation

Refer to illustration 5.2

Removal

1 Remove the seat.

2 On EN450 models, disconnect its electrical connector and re-
move the two bolts which retain the igniter to the battery holder
bracket. Lift out the igniter.

3  On EN500 models, disconnect the electrical connector and slip
the igniter off its mounting tabs (see illustration). Take the igniter out.

Check

4 A special tester is required to accurately measure the resistance
values across the various terminals of the IC igniter. Take the unit to a
Kawasaki dealer service department or other repair shop equipped
with this tester.

Installation
5 Installation is the reverse of the removal steps.
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Suspension, steering and final drive

Contents

Drive belt and pulleys - removal, inspection and installation

Drive belt and pulleys See Chapter 1
Fork oil - replacement See Chapter 1
Forks - disassembly, inspection and reassembly 4
Forks - removal and installation

General information

Handlebars - removal and installation

Rear shock absorbers - removal and installation

Rear wheel coupling/rubber damper - check and replacement .... 11
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Specifications

Front suspension

Fork oil type, amount and level
Fork spring length
EN450 models
Standard
Minimum
EN500 models
Standard ..
Minimum
Front fork air pressure (early EN450 models only)
Standard
Maximum

Rear spring preload standard setting

EN450 models
EN500 models

See Chapter 1
442 mm (17.4 inches)
433 mm (17.04 inches)

372.9 mm (14.68 inches)
365 mm (14.37 inches)

0 psi (G Bars)
36 psi (2.51 Bars)
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Pulleys
Tooth height
EN450 engine pulley
Standand s
Minimum.......
EN450 rear pulley ...

EN500 engine pulley
e e e et e e S PSRN ORI PE ORI

Minimum ...

6.60 to 6.73 mm (0.260 to 0.265 inch)
6.3 mm (0.248 inch)
Not specified

6.42 to 6.49 mm (0.253 to 0.255 inch)
6.1 mm (0.240 inch)

EN500 rear pulley
O AN oo i iios asninsesenseasasonssnssstporsssanmmtaessnssassssanassrnanson
MiInimum ..o,
Rear pulley diameter
SEARAND ... .. ccviieeeivissarnenseamssitssissnrassmesasansaiomssssatsssant sunsassnsansnsns
PAINENLIM.. ..o isanrrmsesianns

Torque specifications

Handlebar bracket bolts
EN450 models....
EN500 models....

Damper rod bolt ..o

Steering stem bolt

Steering stem adjusting nut
{111 (1= LR (e (o L0 L TS R e R R
Final torgue ...

Fork upper triple clamp bolts .

Fork lower triple clamp bolts ...

Rear shock absorber mounting bolts/nuts
ENAS0 MOQBIS ....ccovieeereeressssssensisnasasssissnsamassasssnsassassssssssssssnnsnss
EN500 models

Swingarm pivot shaft nut

Rear pulley-to-wheel coupling nuts.

Engine pulley holding plate BOltS........ccouiimisi s

2.1a Unbolt the upper bracket . ..

6.62 to 6.70 mm (0.260 to 0.264 inch)
6.3 mm (0.248 inch)

300.23 to 300.28 mm (11.820 to 11.822 inches)
299.63 mm (11.796 inches)

19 Nm (13.5 ft-lbs)
23 Nm (16.5 ft-lbs)
20 Nm (14.5 ft-lbs)
42 Nm (31 ft-lbs)

39 Nm (29 ft-lbs)

Hand tight (approximately 4.9 Nm/43 in-1bs)
20 Nm (14.5 ft-Ibs)

25 Nm (18 ft-lbs)

29 Nm (22 ft-Ibs)
25 Nm (18 ft-lbs)
88 Nm (65 ft-lbs)
69 Nm (51 ft-lbs)
9.8 Nm (87 in-lbs)

2.1b ... and lift the handlebar off

General information

2  Handlebars - removal and installation

The front forks on these models are of the conventional coil
spring, hydraulically-damped telescopic type. Early EN450 forks in-
clude an air pressure adjustment mechanism.

The rear suspension consists of two coil spring/shock absorbers
and a square-section swingarm.

The final drive uses a cogged belt. A rubber damper is installed
between the rear wheel coupling and the wheel.

Refer to illustrations 2.1a and 2.1b

1 These motorcycles use a one-piece handlebar, secured to the up-
per triple clamp by an upper and lower bracket. If the handlebars must
be removed for access to other components, such as the forks or the
steering head, simply remove the bolts and lift the handlebar(s) off (see
illustrations). It's not necessary to disconnect the cables, wires or
hoses, but it is a good idea to support the assembly with a piece of
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3.7 The front forks are held in the upper triple clamp by pinch
bolts (arrow)

3.9 When installed, the top of the inner fork tube should be flush
with the upper triple clamp (arrow) (fork cap removed for clarity)

4.4a This is the Kawasaki tool that keeps the damper rod from
turning - the comners of the tapered section bite into the round
hole in the damper rod to hold it

wire or rope, to avoid unnecessary strain on the cables, wires and (on
the right side) the brake hose.

2  Check the handlebar for cracks and distortion and replace it if any
undesirable conditions are found.

2 Installation is the reverse of the removal steps. Tighten the bolts
to the torque listed in this Chapter’'s Specifications.

3 Forks - removal and installation

Refer to illustration 3.7

Removal

1 Set the bike on its centerstand (if equipped).

2 Remove the fuel tank (see Chapter 4).

3 If you're removing the left fork leg, remove the brake caliper and
hang it from the bike with a piece of rope or wire (see Chapter 7).

4  Remove the wheel (see Chapter 7).

5  Remove the front fender (see Chapter 8).

& Remove any wiring harness clamps or straps from the fork tubes.
7 Loosen the fork upper triple clamp bolts (see illustration).
Loosen the lower triple clamp bolts, then twist the fork tubes and slide
them downward and out of the triple clamps.

Installation

Refer to illustration 3.9

8 Slide each fork leg into the lower triple clamp.

9  Slide the fork legs up, installing the tops of the tubes into the

4.4b Hold the damper rod and remove the screw with
an Allen wrench

upper triple clamp. The end of each tube should be flush with the top
surface of the upper triple clamp (see illustration).

10 The remainder of installation is the reverse of the removal proce-
dure. Be sure to tighten the triple clamp bolts to the torque listed in this
Chapter's Specifications. Tighten the caliper mounting bolts to the
torque listed in the Chapter 7 Specifications.

11 Pump the front brake lever several times to bring the pads into
contact with the discs.

4  Forks - disassembly, inspection and reassembly

Disassembly

Refer to illustrations 4.4a, 4.4b, 4.4c, 4.4d, 4.5a, 4.5b, 4.6, 4.7 and
4.10

1 Remove the forks following the procedure in Section 3. Work on
one fork leg at a time to avoid mixing up the parts.

2  Remove the retaining ring, top plug, spacer, spring seat and fork
spring (see Chapter 1).

3  Invert the fork assembly over a container and allow the oil to drain
out.

4  Prevent the damper rod from turning using a holding han-
dle (Kawasaki tool no. 57001-183) and adapter (Kawasaki tool
no. 57001-1057) or equivalents (see illustration). Unscrew the Allen
bolt at the bottom of the outer tube and retrieve the copper washer
(see illustration). Note: If you don’t have access to these special tools,
you can fabricate your own using a bolt with a head that fits inside the
damper rod, two nuts, a socket (to fit on the nuts), a long extension and
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4.4c To make a damper rod holder, thread two nuts onto a bolt
with a head that will wedge inside the damper rod and
tighten the nuts against each other. ..

4.4d . ..then install the nut-end into a socket (connected to a
long extension) and tape it into place

a ratchet. Thread the two nuts onto the bolt and tighten them against
each other (see illustration). Insert the assembly into the socket and
tape it into place (see illustration). Now, insert the tool into the fork
tube and engage the bolt head (or the special Kawasaki tool) into the
round hole in the damper rod.

5  Pull out the damper rod and its spring (see illustrations). Don’t
remove the Teflon ring from the damper rod; the damper rod is sold as
an assembly, so if the ring is worh, you'll need a new damper rod.

6 Pry the dust seal from the outer tube (see illustration).

7 Pry the retaining ring from its groove in the outer tube (see illus-
tration).

8 Hold the outer tube and yank the inner tube upward, repeatedly
(like a slide hammer), until the seal, washer and outer tube guide bush-
ing pop loose.

9  Slide the seal, washer and outer tube guide bushing from the in-
ner tube (see illustrations 4.5a and 4.5b).

10 Invert the outer tube and remove the damper rod base (see illus-
tration).

Inspection

11 Clean all parts in solvent and blow them dry with compressed air,
if available. Check the inner and outer fork tubes, the guide bushings
and the damper rod for score marks, scratches, flaking of the chrome
and excessive or abnormal wear. Look for dents in the tubes and
replace them if any are found. Check the fork seal seat for nicks,
gouges and scratches. If damage is evident, leaks will occur around
the seal-to-outer tube junction. Replace worn or defective parts with
new ones.

12 Have the fork inner tube checked for runout at a dealer service

D|

4.5a Front forks (EN450 models) - exploded view

Damper rod
Teflon ring
Damper rod spring
Damper rod base
Dust seal
Retaining ring

Oil seal

Washer

Bushing

Outer fork tube
Copper washer
Damper rod bolt
Gasket

Drain bolt

Fork trim cap

Retaining ring 16
Air valve (early 17
models only) 18
Fork cap plug 19
O-ring 20
Upper triple clfamp 21
Steering stem/lower 22
triple clamp 23
Fork assembly

Spacer

Spring seat

Fork spring

Inner fork tube

Bushing

Steering stem

trim piece

department or other repair shop. Warning: If it is bent, it should not B

straightened; replace it with a new one.

13 Measure the overall length of the long spring and check it fo
cracks and other damage. Compare the length to the minimum leng®
listed in this Chapter’s Specifications. If it's defective or sagged, r=
place both fork springs with new ones. Never replace only one spring
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4.5b Front forks (EN500 models) -
exploded view

Fork trim cap
Retaining ring
Fork cap plug
O-ring

Upper triple clamp
Steering stem trim
Steering stem/lower
triple clamp

Inner fork tube
Bushing

Dust seal
Retaining ring

Oil seal

Washer

Bushing

Outer fork tube
Gasket

Drain bolt

Damper rod bolt
Copper washer
Damper rod base
Damper rod spring
Teflon ring
Damper rod

Fork spring

Spring seat
Spacer

Outer fork tube

4.6 Pry the dust seal out of the outer tube 4.7 Pry the retaining ring out of its groove 4.10 Dump the damper rod base (arrow)
with a small screwdriver out of the fork tube and put it back on the
damper rod
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4.17a Install the assembled inner fork tube into the
outer fork tube. . .

4.17c ... and thread it into the damper rod (arrow)

Reassembfy

Refer to illustrations 4.17a, 4.17b, 4.17¢c, 4.18a, 4.18b, 4.21 and 4.25
14 |If it's necessary to replace the inner guide bushing (the one that
won't come off that's on the bottom of the inner tube), pry it apart at
the slit and slide it off. Make sure the new one seats properly.

15 Place the rebound spring over the damper rod and slide the rod
assembly into the inner fork tube until it protrudes from the lower end
of the tube.

16 If you haven't already done so, install the damper rod base onto
the end of the damper rod (see illustration 4.10).

17 Insert the inner tube/damper rod assembly into the outer tube
(see illustration) until the Allen-head bolt (with copper washer) can be
threaded into the damper rod from the lower end of the outer tube (see
illustrations). Note: Apply a non-permanent thread locking compound
to the threads of the bolt. Keep the two tubes fairly horizontal so the
damper rod base doesn't fall off. Using the tool described in Step 4,
hold the damper rod and tighten the Allen bolt to the torque listed in
this Chapter's Specifications.

18 Slide the outer guide bushing down the inner tube. On EN450
models, the slit in the bushing must point to the left or right - not to the
front or rear. Using a special bushing driver (Kawasaki tool no. 57001-
1219) or equivalent and a used guide bushing placed on top of the
guide bushing being installed, drive the bushing into place until it is
fully seated (see illustration). If you don’t have access to one of these
tools, it is highly recommended that you take the assembly to a
Kawasaki dealer service department or other motorcycle repair shop to

4.17b ... place a new washer on the damper rod bolt . ..

4.18a Here's the proper way to
drive the outer guide bushing
into place

Tool no. 57001-1219
Used bushing

Slit

New guide bushing
Quter tube

Tap downward

4.18b If you don't have the proper tool, a section of pipe can be
used the same way the special tool would be used - as a
slide hammer (be sure to tape the ends of the pipe
so it doesn't scratch the fork tube)




Chapter 6 Suspension, steering and final drive

o

4 21 Install the retaining ring and make sure it seats in its groove

5.4 Remove the bolts (arrows) and detach the cover from the
front of the lower triple clamp (EN500 model shown)

nave this done. It is possible, however, to drive the bushing into place
using a section of tubing and an old guide bushing (see illustration).
Wrap tape around the ends of the tubing to prevent it from scratching
the fork tube.
19 Slide the washer down the inner tube, into position over the guide
bushing.
20 Lubricate the lips and the outer diameter of the fork seal with the
recommended fork oil (see Chapter 1) and slide it down the inner tube,
with the lips facing down. Drive the seal into place with a special seal
driver (Kawasaki tool no. 57001-1091). If you don’t have access to one
of these, it is recommended that you take the assembly to a Kawasaki
dealer service department or other motorcycle repair shop to have the
' seal driven in. If you are very careful, the seal can be driven in with a
hammer and a drift punch. Work around the circumference of the seal,
tapping gently on the outer edge of the seal until it's seated. Be careful
- if you distort the seal, you'll have to disassemble the fork again and
end up taking it to a dealer anyway!
21  Install the retaining ring, making sure the ring is completely seated
in its groove (see illustration).
22 Install the dust seal, making sure it seats completely.
23 Install the drain screw and a new gasket, if it was removed.
24 Compress the fork fully and add the recommended type and
. quantity of fork oil (see Chapter 1).
25 Install the fork spring, with the small-diameter end at the bottom
(EN450 models) or the widely spaced coils at the bottom (EN500

4.25 On EN500 models, the end of the spring with widely spaced
coils (arrow) goes downward

5.8a Remove the steering stem bolt. ..

models) (see illustration). Install the spring seat and spacer, then in-
stall the top plug and secure it with the retaining ring (see Chapter 1).
26 Install the fork by following the procedure outlined in Section 3. If
you won't be installing the fork right away, store it in an upright posi-
tion to prevent leakage.

5 Steering head bearings - replacement

Refer to illustrations 5.4, 5.8a, 5.8b, 5.9, 5.10, 5.13a, 5.13b, 5.15, 5.189,
5.20 and 5.22

1 If the steering head bearing check/adjustment (see Chapter 1)
does not remedy excessive play or roughness in the steering head
bearings, the entire front end must be disassembled and the bearings
and races replaced with new ones.

2  Refer to Chapter 4 and remove the fuel tank.

3 Refer to Chapter 7 and remove the front wheel.

4  Remove the cover from the front of the lower triple clamp (see il-
lustration).

5  Refer to Section 3 and remove the front forks.

6 Refer to Chapter 9 and remove the front turn signals, headlight
assembly, instruments and ignition switch.

7 Refer to Section 2 and remove the handiebars.

8 Remove the steering stem bolt (see illustration), then kit off the
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5.8b ... and remove the upper triple clamp from the
steering stem

5.10 Lower the steering stem out of the steering head

upper triple clamp (sometimes called the fork bridge or crown) (see il-
lustration).

9  Remove the stem locknut. Using an adjustable spanner wrench,
remove the stem adjusting nut while supporting the steering head from
the bottom. Lift off the race cover and upper bearing (see illustration).
10 Remove the steering stem and lower triple clamp assembly to-
gether with the lower bearing (see illustration). If it's stuck, gently tap
on the top of the steering stem with a plastic mallet or a hammer and a
wood block.

11 Clean all the parts with solvent and dry them thoroughly, using
compressed air, if available. If you do use compressed air, don't let the
bearings spin as they're dried - it could ruin them. Wipe the old grease
out of the frame steering head and bearing races.

12 Examine the races in the steering head for cracks, dents, and pits.
If even the slightest amount of wear or damage is evident, the races
should be replaced with new ones.

13 To remove the races, drive them out of the steering head with
Kawasaki tool no. 57001-1107 or equivalent (see illustration). A slide
hammer with the proper internal-jaw puller will also work. Since the
races are an interference fit in the frame, installation will be easier if the
new races are left overnight in a refrigerator. This will cause them to
contract and slip into place in the frame with very little effort. When in-
stalling the races, use Kawasaki press shaft no. 57001-1075 and
drivers no. 57001-1106 and 57001-1076, or tap them gently into place
with a hammer and bearing driver or a large socket (see illustration).
Do not strike the bearing surface or the race will be damaged.

14 Check the bearings for wear. Look for cracks, dents, and pits in

5.9 Lift off the race cover and upper bearing

5.13a This special Kawasaki tool expands to grip the bearing
race, then is driven out with a hammer and punch

1 Kawasaki tool 57001-1107

the races and flat spots on the bearings. Replace any defective parts
with new ones. If a new bearing is required, replace both of them as 2
set.

15 To remove the lower bearing from the steering stem, use a bear-
ing puller (Kawasaki tool no. 57001-135 or equivalent) (see illustra-
tion). Don't remove this bearing unless it, or the grease seal under-
neath, must be replaced.

16 Check the grease seal under the lower bearing and replace it with
a new one if necessary.

17 Inspect the steering stem/lower triple clamp for cracks and other
damage. Do not attempt to repair any steering components. Replace
them with new parts if defects are found.

18  Check the bearing cover - if it's worn or deteriorated, replace it.
19 Pack the bearings with high-quality grease (preferably a moly-
based grease) (see illustration). Coat the outer races with grease also.
20 Install the grease seal and lower bearing onto the steering stem.
Drive the lower bearing onto the steering stem using Kawasaki stem
bearing driver no. 57001-137 and adapter no. 57001-1074 (see illus-
tration). If you don’t have access to these tools, a section of pipe with
a diameter the same as the inner race of the bearing can be used.
Drive the bearing on until it is fully seated.

21 Insert the steering stem/lower triple clamp into the frame head. In-
stall the upper bearing and the race cover (see illustration 5.9).

22 Install the adjusting nut with its shoulder down (against the
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5.13b If you don’t have the special Kawasaki tools, drive in the

bearing races with a bearing driver or a socket the
same diameter as the bearing race

1 Bearing driver handle 3
2  Bearing driver

Bearing driver

5.19 Work the grease completely into the rollers

bearing). Using the adjustable spanner, tighten the nut while moving
the lower triple clamp back and forth. Continue to tighten the nut (to
approximately 29 ft-lbs/39 Nm) until the steering head becomes tight,
then back off until there is some play in the bearings. You can calculate
the torque by applying a measured amount of force to the spanner
handle at a measured distance from the center of the nut (see illustra-
tion). Once the nut is tightened to the initial torque, make sure there is
no more play (don't overtighten, though, or the steering will be too tight
and the bearings may be damaged). Make sure the steering head turns
smoothly.

23 Install the locknut, then adjust the bearings (see Chapter 1).

24 The remainder of installation is the reverse of removal.

6 Rear shock absorbers - removal and installation

Removal

Refer to illustrations 6.2, 6.3a, 6.3b and 6.3¢c

1 Set the bike on its centerstand (if equipped). If the bike doesn’t
have a centerstand, support it in an upright position so it can’t be
knocked over during this procedure.

2 If you're working on an EN450 model, remove the mufflers (see

5.15 To remove the steering stem bearing, you'll need a bearing
splitter like this one and a puller or hydraulic press (if you
don’t have the necessary tools, have it pressed off
by a Kawasaki dealer or machine shop)

5.20 Drive the grease seal and bearing lower race on with a
hollow driver (or an equivalent piece of pipe) - these
are the Kawasaki special tools

1 Stem bearing driver (tool no. 57001-137)
2 Adapter (tool no. 57001-1074)

e 180 mm (7 in)

e
e

| ¢ J\:?)

T 22.2 kg (49 Ibs)

5.22 To get a precise torque setting for the bearing adjusting nut,

apply a measured pulling force to the handle at a measured
distance from the center of the nut
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6.2 Rear suspension (EN450 models) -
exploded view

Shock absorbers
Mounting bushings
Washers

Washers
Lockwashers

Nuts

Swingarm pivot shaft
Bearings caps
Grease seals

Needle bearings
Sleeve

Swingarm

Swingarm pivot shaft nut
Drive belt buffer
Drive belt adjuster
Adjuster locknut
Adjuster bolt

OO~ A W=

6.3a Rear suspension (EN500 models) -
exploded view

Shock absorber
Mounting bushings
Mounting bolts
Swingarm

Shock absorber mounting nuts
Swingarm pivot shaft nut
Bearing cap

Grease seal

Needle bearing

Sleeve

Bearing cap

Swingarm pivot shaft

DO~ & WK -
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6.3b Once the bolt is removed, the upper end of the shock
absorber can be detached from its mounting bracket

8.5 Remove the swingarm pivot shaft nut and withdraw the shaft

Chapter 4). Remove the shock absorber upper and lower nuts and lift
the shock off the motorcycle (see illustration).

3 If you're working on an EN500 model, remove the rear side trim
pieces, together with the rear turn signals (see Chapter 9). The forward
bolt on the rear side trim also secures the top of the shock absorber.
Remove the shock absorber lower bolt and lift the shock off the motor-
cycle (see illustrations).

Installation

4 |Installation is the reverse of the removal procedure. Tighten the
shock absorber bolts/nuts to the torque values listed in this Chapter's
Specifications.

7  Swingarm bearings - check

1 Refer to Chapter 7 and remove the rear wheel, then refer to Sec-
tion 6 and remove the rear shock absorbers.

2  Grasp the rear of the swingarm with one hand and place your
other hand at the junction of the swingarm and the frame. Try to move
the rear of the swingarm from side-to-side. Any wear (play) in the bear-
ings should be felt as movement between the swingarm and the frame
at the front. The swingarm will actually be felt to move forward and
backward at the front (not from side-to-side). If any play is noted, the
bearings should be replaced with new ones (see Section 9).

6.3c Remove the nut and bolt (arrow) from the lower end and
remove the shock absorber

3  Next, move the swingarm up and down through its full travel. It
should move freely, without any binding or rough spots. If it does not
move freely, refer to Section 9 for servicing procedures.

8 Swingarm - removal and installation

Refer to illustrations 8.5, 8.8a, 8.8b and 8.8¢c

1 Raise the bike and set it on its centerstand (if equipped). If the
bike doesn’t have a centerstand, support it securely so it can't be
knocked over during this procedure.

2  Remove the rear wheel (see Chapter 7).

3 If you're working on an EN450 model, remove the mufflers (see
Chapter 4).

4  Detach the brake torque link from the swingarm (see Chapter 7).
5  Remove the swingarm pivot shaft nut (see illustration). Don't re-
move the pivot shaft yet.

6 Support the swingarm with a jack and detach the shock ab-
sorbers (see Section 6). On EN450 models, you'll need to remove the
shocks completely to get them off the swingarm studs.

7  Support the swingarm and pull the pivot shaft out. Remove the
swingarm. The bearing caps may fall out as this is done.

8 Remove the caps (if they didn't fall off), then pull out the sleeve
and pry out the grease seals (see illustrations). Check the pivot

8.8a Remove the bearing caps. ..
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. slide out the sleeve. ..

10.2 Remove the mounting bolts (arrows) and take
off the belt guard

bearings in the swingarm for dryness or deterioration. If they're in need
of lubrication or replacement, refer to Section 9.

9  |Installation is the reverse of the removal procedure, with the fol-
lowing additions:

a) Be sure the grease seals are in position before installing the pivot
shaft.

b) Tighten the pivot shaft nut and the shock absorber mounting
bolts/nuts to the torque values listed in this Chapter's Specifica-
tions.

c) Adjust the drive belt as described in Chapter 1.

9 Swingarm bearings - replacement

1 Bearing replacement isn't complicated, but it requires a blind hole
(expanding) puller, a slide hammer and a hydraulic press. The puller
and slide hammer can be rented if you don't have them, and you may
be able to devise a substitute for a hydraulic press, but compare the
cost of having the bearings replaced by a Kawasaki dealer to that of
renting the equipment before you proceed. It may be cheaper, and it
will probably be easier, to have the bearings replaced by the dealer.
You can save money by removing the swingarm from the bike yourself.
2  Remove the swingarm (see Section 8).

3 Slide the sleeve out (see illustration 8.8b).

4 Pry out the seals (see illustration 8.8¢).

5 Remove the bearings with a blind hole (expanding) puller and

8.8¢ ... and pry out the grease seals for access to the bearings

10.3 Remove the engine pulley cover bolts (arrows)
and take off the cover

slide hammer.
6  Press new bearings into the swingarm.

10 Drive belt and pulleys - removal, inspection and installation

Refer to illustrations 10.2, 10.3 and 10.5

Removal

1 Remove the shift lever (see Chapter 2).

2 Remove the belt guard (see illustration). Draw an arrow on the
top of the belt pointing toward the front of the motorcycle to indicate
the direction of belt rotation.

3 Remove the bolts securing the engine pulley cover to the engine
case (see illustration). Slide the pulley cover off.

4  Remove the rear wheel (see Chapter 7).

5 Remove two bolts that secure the engine pulley holding plate,
then remove the pulley from the engine (see illustration).

6  Remove the swingarm (see Section 8). Pull the swingarm back far
enough to allow the belt to slip between the frame and the front of the
swingarm.

Inspection

Refer to illustrations 10.9 and 10.10

7 Check the belt for wear (see Chapter 1). Replace it if it's worn or
damaged.
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10.5 Remove the holding plate bolts (arrows), then remove the
holding plate and the pulley

ez Diameter ——— =

10.10 Measure the diameter of the rear pulley

8 Check the pulleys for damage and for worn teeth (see Chapter 1).
Replace them if any undesirable conditions are found. If the pulleys
must be replaced, install a new belt as well.

9  Measure the height of the pulley teeth (see illustration). Replace
the pulleys and the belt if the teeth are worn to less than the value
listed in this Chapter's Specifications.

10 Measure rear pulley diameter (see illustration). Replace the pul-
ley if it is worn to less than the value listed in this Chapter’s Specifica-
tions.

Installation
11 Installation is the reverse of the removal procedure, with the fol-
lowing additions:
a) Tighten the suspension fasteners to the torque values listed in
this Chapter's Specifications.
b) Adjust the belt tension (see Chapter 1).
c) Tighten the rear axle nut to the torque listed in the Chapter 7
Specifications.

Rear wheel coupling/rubber damper - check and
replacement

Refer to illustration 11.2
1 Remove the rear wheel (see Chapter 7).

10.9 Measure the height of the pulley teeth

11.2 Rear coupling details

Spacer
Drive belt pulley/coupling
Damper

2 Lift the rear pulley/rear wheel coupling from the wheel (see illus-
tration).

3 Lift the rubber damper from the wheel (see illustration 11.2) and
check it for cracks, hardening and general deterioration. Replace it
with a new one if necessary.

4  Checking and replacement procedures for the coupling bearing
are similar to those described for the wheel bearings. Refer to Chap-
ter 7.

5 Installation is the reverse of the removal procedure. Caution: Be
sure not to forget the spacer (see illustration 11.2); if the axle nutis
tightened without the spacer in position, the rear wheel bearings may
be damaged.

12 Suspension adjustments

Front forks (early EN450 models)

1 The front forks on early EN450 models are equipped with air pres-
sure valves. Later EN450 models and all EN500 models have non-ad-
justable forks. The recommended air pressure setting is listed in this
Chapter’s Specifications. Warning: Never exceed the maximum pres-
sure listed in this Chapter’s Specifications. Never remove the fork
springs and rely on air pressure alone to support the forks or unstable
handling may occur. Ensure that the pressure is equal in both legs.

Rear spring preload adjustment
Refer to illustrations 12.2a and 12.2b
2  The rear spring preload is adjusted by turning the adjusting sleeve
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12.2a This is the spring preload adjuster on EN450 models;
setting 1 is the softest and setting 5 is the hardest

at the bottom with the hook wrench included in the bike’s tool kit (see
illustrations). Compare preload with the values listed in this Chapter’s
Specifications and adjust as needed. Warning: Always place both
springs on the same setting or unstable handling may occur.

©

12.2b Spring preload adjuster details (EN500 models)

1 Adjuster 3 Positioning marks
2 Adjusting sleeve (1 is the softest and
5 is the hardest)
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Contents

Brake caliper - removal, overhaul and installation ...
Brake disc - inspection, removal and installation .........
Brake hoses and lines - inspection and replacement......
Brake light switches - check and replacement ...............
Brake pads - replacement............ccoccennnninan
Brake pads and linings - wear check
Brake pedal and cable - removal and installation
Brake pedal position and play - check and
adjustment ... ——
Brake system - general check

See Chapter

See Chapter 1

..... See Chapter 1
.. See Chapter 1

Brake system bleeding... e
Front brake master cyllnder removal overhaul and |nsta1|at|on
Front wheel - removal, inspection and installation
General information.. 5

Rear drum brake - removai mspectlon and mstallat:on
Rear wheel - removal, inspection and installation ..
Tires/wheels - general check...
Tubeless tires - general |nformat|on..,.,.. .
Wheel bearings - inspection and malntenance
Wheels - inspection, repair and alignment....

Specifications

Brakes
Brake fluid type... .
Brake pad minimum th:ckness :
Disc thickness
Standard..
Mlmmum

See Chapter 1
See Chapter 1

4.8 to 5.1 mm (0.189 to 0.200 inch)
4.5 mm (0.177 inch)

* Refer to marks stamped .-mo the drsr: (they supersede mformanon printed here)

Disc runout (maximum)
ENAS0 modals ..opiaraiisaniss
EN500 models
Brake pedal position and freeplay ...,
Rear brake lining thickness
Standard
ENAS0 MOABIS ..o eeeeeceeeeeeeececciier e s e see s nssssnisse e nsarnn e e
EN500 models
Minimum
EN450 models
EN500 models
Brake drum diameter
Standard
MEXITEETE: i bl S s
Brake cam diameter
Standard. ot R R R
Minimum
Cam hole diameter in brake panel
Standard

0.15 mm (0.006 inch)
0.2 mm (0.008 inch)
See Chapter 1

5.0 mm (0.197 inch)
4.81to 5.1 mm (0.189 to 0.200 inch)

2.5 mm (0.098 inch)
2.0 mm (0.079 inch)

180.00 to 180.16 mm (7.087 to 7.093 inch)
180.75 mm (7.116 inch)

16.975 to 16.984 mm (0.668 to 0.669 inch)
16.88 mm (0.665 inch)

17.00 to 17.07 mm (0.669 to 0.672 inch)
17.15 mm (0.675 inch)

.... See Chapter 1
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Wheels and tires
Wheel runout
AXial (SIE-10-SIB) -.....veeovoeooeeeeee et
Radial (out-of-round).
Axle runout (front and rear)
I .
TOREPRBRBUIER . e S B i
Tire sizes
PIBNL et b s i
Rear
ENB0 080 - it et b emess s st
EN500 models ..........ccoeemverveneen.

Torque specifications
Caliper mounting bolts
ENA50 MOdEIS.....cooueeeriiteieeeeeeee ettt
ENSO0 Modors . i
Banjo fitting bolts..........cooovvviveeeeeceeers
Brake disc-to-wheel bolts
Master cylinder mounting bolts
Front brake lever pivot pin locknut
Caliper bleed valve
Rear brake pedal pinch
Front axle nut................
Front axle clamp bolt
EN450 models..........coveoeeeeeereenn,
EN500 models
Bomr DO NIL.. ..o s g

bolt ...

0.5 mm (0.020 inch)
0.8 mm (0.031 inch)

0.05 mm (0.002 inch) per 100 mm (3.94 inch) of axle length
0.2 mm (0.007 inch) per 100 mm (3.94 inch) of axle length
See Chapter 1

100/90-19 578

140/90-15 708
140/90-15M/C 708

29 Nm (22 ft-Ibs)
39 Nm (29 ft-Ibs)
25 Nm (18 ft-Ibs)
23 Nm (16.5 ft-Ibs)
8.8 Nm (78 in-Ibs)
5.9 Nm (52 in-lbs)
7.8 Nm (69 in-lbs)
25 Nm (18 fi-Ibs)
88 Nm (65 ft-lbs)

14 Nm (10 ft-lbs)
16 Nm (11.5 ft-lbs)
125 Nm (94 ft-lbs)

General information

The models covered by this manual are equipped with a hydraulic
disc brake on the front and a mechanical drum brake on the rear. The
front brake uses a single piston caliper.

All models are equipped with cast aluminum wheels, which re-
quire very little maintenance and allow tubeless tires to be used.
Caution: Disc brake components rarely require disassembly. Do not
disassemble components unless absolutely necessary. If any hydraulic
brake line connection in the system is loosened, the entire system
should be disassembled, drained, cleaned and then properly filled and
bled upon reassembly. Do not use solvents on internal brake compo-
nents. Solvents will cause seals to swell and distort. Use only clean
brake fluid or alcohol for cleaning. Use care when working with brake
fiuid as it can injure your eyes and it will damage painted surfaces and
plastic parts.

2  Brake pads - replacement

Refer to illustrations 2.2, 2.4, 2.5, 2.6 and 2.7

Warning: The dust created by the brake system may contain asbestos,
which is harmful to your health. Never blow it out with compressed air
and don’t inhale any of it. An approved filtering mask should be womn
when working on the brakes.

4 Set the bike on its centerstand (if equipped).

2  Remove the caliper mounting bolts (see illustration). Slide the
caliper and pads off the disc.

3 Support the caliper with rope or wire so it doesn’t hang by the
brake hose.

4 Push the caliper bracket in (toward the piston) until the pins on
the bracket clear the holes in the pad backing plate, then remove the
inner pad (see illustration).

5 Remove the outer brake pad from the caliper (see illustration).

2.2 Remove the caliper mounting bolts (arrows) and support the
caliper so it doesn’t hang by the brake hose

6
aged, replace it.

Remove the anti-rattle spring (see illustration). If it appears dam-

7 Check the pad support clips on the caliper bracket (see illustra-
tion). If they are missing or distorted, replace them.

8  Check the condition of the brake disc (see Section 4). If it is in
need of machining or replacement, follow the procedure in that Section
to remove it. If it is okay, deglaze it with sandpaper or emery cloth, us-
ing a swirling motion.

9  Remove the cap from the master cylinder reservoir and siphon
out some fluid. Push the piston into the caliper as far as possible, while
checking the master cylinder reservoir to make sure it doesn't over-
flow. If you can’t depress the piston with thumb pressure, try using a
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2.4 Slide the caliper bracket toward the pistons so it clears the 2.5 Disengage the clips on the outer pad from the caliper
inner pad, then remove the pad and remove the pad

2.6 Remove the anti-rattle spring
A Anti-rattle spring B  Piston insert

C-clamp (G-clamp). If the piston sticks, remove the caliper and over-
haul it as described in Section 3.

10 Install the anti-rattle spring in the caliper.

11 Install both pads in the caliper and pull the caliper bracket out, so
the pins on the bracket engage with the holes in the pad backing plate.
12 Install the caliper, tightening the mounting bolts to the torque
listed in this Chapter’'s Specifications.

13 Refill the master cylinder reservoir (see Chapter 1) and install the
diaphragm and cap.

14 Operate the brake lever several times to bring the pads into con-
tact with the disc. Check the operation of the brakes carefully before
riding the motorcycle.

3 Brake caliper - removal, overhaul and installation

: ; o 2.7 Front brakes - exploded view
Warning: If a caliper indicates the need for an overhaul (usually due to

leaking fluid or sticky operation), all old brake fluid should be flushed
from the system. Also, the dust created by the brake system may con-
tain asbestos, which is harmful to your health. Never blow it out with
compressed air and don't inhale any of it. An approved filtering mask
should be worn when working on the brakes. Do not, under any cir-
cumstances, use petroleum-based solvents to clean brake parts. Use
clean brake fiuid, brake cleaner or denatured alcohol only!

Note: If you are removing the caliper only to replace or inspect the
brake pads, don't disconnect the hose from the caliper.

Brake pad 9 Brake disc mounting
Brake pad bolt

Pad clips 10 Brake disc

Caliper bracket 11 Slider pin boots
Caliper mounting bolts 12  Piston seal

Bleed valve and dust cap 13  Piston

Caliper body 14  Dust seal

Anti-rattle spring

N0 AWM=
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3.2 Remove the brake hose banjo fitting bolt - there’s a sealing
washer on each side of the fitting

Removal

Refer to iflustration 3.2

1 Place the bike on its centerstand (if equipped). Note: If you're
planning to overhaul the caliper and don’t have a source of com-
pressed air to blow out the piston, use the bike's hydraulic system in-
stead. To do this, remove the pads (see Section 2) and squeeze the
brake lever to force the piston out of the cylinder. Note: Brake fluid will
run out of the caliper if you remove the piston in this manner. Try to
keep it off of the bike by holding the caliper over a pan. Be sure to wipe
any spilled fluid off painted or plastic surfaces immediately and clean
the area with soap and water.

2 Remove the brake hose banjo fitting bolt and separate the hose
from the caliper (see illustration). Discard the sealing washers. Plug
the end of the hose or wrap a plastic bag tightly around it to prevent
excessive fluid loss and contamination.

3 Remove the caliper (see Section 2).

Overhaul

Refer to illustrations 3.9, 3.16 and 3.17

4  Remove the brake pads and anti-rattle spring from the caliper
(see Section 2, if necessary).

5  Remove the caliper piston insert (see illustration 2.6).

6 Clean the exterior of the caliper with denatured alcohol or brake
system cleaner.

7 Remove the caliper bracket and the slider pin boots from the
caliper (see illustration 2.7).

8  If you didn't force out the piston with the bike’s hydraulic system
in Step 1, place a few rags between the piston and the caliper frame to
act as a cushion, then use compressed air, directed into the fluid inlet,
to remove the piston. Use only enough air pressure to ease the piston
out of the bore. If a piston is blown out, even with the cushion in place,
it may be damaged. Warning: Never place your fingers in front of the
piston in an attempt to catch or protect it when applying compressed
air, as serious injury could occur.

9 Using a wood or plastic tool, remove the dust seal (see illustra-
tion). Metal tools may cause bore damage.

10 Using a wood or plastic tool, remove the piston seal from the
groove in the caliper bore.

11 Clean the piston and the bore with denatured alcohol, clean brake
fluid or brake system cleaner and blow dry them with filtered, unlubri-
cated compressed air. Inspect the surface of the piston for nicks and
burrs and loss of plating. Check the caliper bore, too. If surface defects
are present, the caliper must be replaced. If the caliper is in bad
shape, the master cylinder should also be checked.

12 Temporarily reinstall the caliper bracket. Make sure it slides
smoothly in-and-out of the caliper. If it doesn’t, check the slider pins
for burrs or excessive wear. Also check the slider pin bores in the
caliper for wear and scoring. Replace the caliper bracket, the caliper,

3.9 The dust seal should be removed with a plastic or wooden
tool to avoid damage to the bore and seal groove (a pencil
works well) - remove the piston seal the same way

3.16 Install the slider pin boots

or both if necessary.

13 Lubricate the new piston seal with clean brake fluid and install it in
its groove in the caliper bore. Make sure it seats completely and isn't
twisted.

14 Lubricate the new dust seal with clean brake fluid and install it in
its groove, making sure it seats correctly.

15 Lubricate the piston with clean brake fluid and install it in the
caliper bore. Using your thumbs, push the piston all the way in, making
sure it doesn’t get cocked in the bore.

16 Install the slider pin boots (see illustration).

17 Apply a thin coat of PBC (poly butyl cuprysil) grease, or silicone
grease designed for high-temperature brake applications, to the slider
pins on the caliper bracket (see illustration). Install the caliper bracket
to the caliper and seat the boots over the lips on the bracket.

Installation

18 Install the piston insert (see illustration 2.6).

19 Install the anti-rattle spring and the brake pads (see Section 2).
20 Install the caliper, tightening the mounting bolts to the torque
listed in this Chapter's Specifications.

21 Connect the brake hose to the caliper, using a new sealing wash-
ers on each side of the fitting. Tighten the banjo fitting bolt to the
torque listed in this Chapter's Specifications.

22 Fill the master cylinder with the recommended brake fluid (see
Chapter 1) and bleed the system (see Section 8). Check for leaks.

23 Check the operation of the brakes carefully before riding the mo-
torcycle.
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3.17 Apply a thin coat of the specified grease to the slider
pins on the caliper bracket

4.6 Loosen the disc retaining bolts a little at a time
to prevent distortion

Brake disc - inspection, removal and installation

Inspection

Refer to illustration 4.4

1 Set the bike on its centerstand (if equipped).

2  \Visually inspect the surface of the disc for score marks and other
damage. Light scratches are normal after use and won't affect brake
operation, but deep grooves and heavy score marks will reduce brak-
ing efficiency and accelerate pad wear. If the disc is badly grooved it
must be machined or replaced.

3  To check disc runout, mount a dial indicator to a fork leg with the
plunger on the indicator touching the surface of the disc about 1/2-
inch from the outer edge. Slowly turmn the wheel (have an assistant sit
on the seat to raise the front wheel off the ground) and watch the indi-
cator needle, comparing your reading with the limit listed in this Chap-
ter's Specifications. If the runout is greater than allowed, check the
hub bearings for play (see Chapter 1). If the bearings are worn, replace
them and repeat this check. If the disc runout is still excessive, it will
have to be replaced.

4  The disc must not be machined or allowed to wear down to a
thickness less than the minimum allowable thickness listed in this
Chapter’s Specifications. The thickness of the disc can be checked
with a micrometer. If the thickness of the disc is less than the minimum
allowable, it must be replaced. The minimum thickness is also
stamped into the disc (see illustration).

4.4 The minimum allowable thickness is stamped into the disc

Removal
Refer to illustration 4.6

5 Remove the wheel (see Section 11). Caution: Don't lay the wheel
down and allow it to rest on the disc - the disc could become warped.
6 Mark the relationship of the disc to the wheel, so it can be in-
stalled in the same position. Remove the Allen bolts that retain the disc
to the wheel (see illustration). Loosen the bolts a little at a time, in a
criss-cross pattern, to avoid distorting the disc.

7  Take note of any paper shims that may be present where the disc
mates to the wheel. If there are any, mark their position and be sure to
include them when installing the disc.

Installation

8 Position the disc on the wheel, aligning the previously applied
matchmarks (if you're reinstalling the original disc). Make sure the ar-
row (stamped on the disc) marking the direction of rotation is pointing
in the proper direction.

9  Apply a non-hardening thread locking compound to the threads
of the bolts. Install the bolts, tightening them a little at a time, in a criss-
cross pattern, until the torque listed in this Chapter’s Specifications is
reached. Clean off all grease from the brake disc using acetone or
brake system cleaner.

10 Install the wheel.

11 Operate the brake lever several times to bring the pads into con-
tact with the disc. Check the operation of the brakes carefully before
riding the motorcycle.

5  Front brake master cylinder - removal, overhaul and
installation

1 If the master cylinder is leaking fluid, or if the lever does not pro-
duce a firm feel when the brake is applied, and bleeding the brakes
does not help, master cylinder overhaul is recommended. Before dis-
assembling the master cylinder, read through the entire procedure and
make sure that you have the correct rebuild kit. Also, you will need
some new, clean brake fluid of the recommended type, some clean
rags and internal snap-ring pliers. Caution: To prevent damage Io the
paint from spilled brake fluid, always cover the fuel tank when Whu
on the master cylinder.

2  Caution: Disassembly, overhaul and reassembiy o! them
master cylinder must be done in a spotlessly clean work & ]
contamination and possible failure of the brake hydraulic s

ponents.
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5.4a Master cylinder (EN450 models) - exploded view

Reservoir cap screws Piston assembly
Reservoir cap 11 Spring
Diaphragm 12 Clamp bolt 5.4b Master cylinder (EN500 models) - exploded view
Brake lever pivot bolt 13  Rubber boot
Brake lever 14  Banjo bolt

Brake lever pivot bolt nut 15 Sealing washers
Insert 16  Grommet

Dust boot 17  Brake line
Washer 18  Brake light switch

Reservoir cap screws Clamp

Reservoir cap Screw

Diaphragm Brake light switch
Master cylinder body Master cylinder body
Lever pivot bolt Banjo bolt

Brake lever Sealing washers
Lever pivot bolt nut Brake line

Spring Retainer cap

Dust boot Handlebar

Snap-ring Front fender/mudguard
11 Piston assembly Brake line retainer
12 Spring

o~ W=

Do~ O A=

bolt (see illustrations) and separate the brake hose from the master
cylinder. Wrap the end of the hose in a clean rag and suspend the hose
in an upright position or bend it down carefully and place the open end
in a clean container. The objective is to prevent excess loss of braks
fluid, fluid spills and system contamination.

5 Remove the locknut from the underside of the lever pivot bolt,
then unscrew the bolt (see illustration 5.4a or 5.4b).

6 Remove the master cylinder mounting bolts (see illustration) and
separate the master cylinder from the handlebar. Caution: Do not tip

' the master cylinder upside down or brake fluid will run out.

5.6 On EN500 models, the master cylinder mounting bolts are 7  Disconnect the electrical connectors from the brake light switch.
located beneath trim covers (arrows) Overhaul

8 Detach the reservoir cap and the rubber diaphragm, then drain
Removal the brake fluid into a suitable container. Wipe any remaining fluid out of
Refer to illustrations 5.4a, 5.4b and 5.6 the reservoir with a clean rag.
3 Loosen, but do not remove, the screws holding the reservoir cap 9  Carefully remove the rubber dust boot from the end of the piston
in place. (see illustration 5.4a or 5.4b).
4 Pull back the rubber boot (if equipped), loosen the banjo fitting 10 On EN450 models extract the washer, piston and cup assembly
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5.15 On EN450 models, the protrusion on the master cylinder
clamp faces to the right

1 Upper mounting bolt 2 Protrusion

6.4 Fold the shoes off the panel to remove them

and the spring. On EN500 models, remove the snap-ring and slide out
the piston, the cup seals and the spring. Lay the parts out in the proper
order to prevent confusion during reassembly.

11 Clean all of the parts with brake system cleaner (available at auto
parts stores), denatured alcohol or clean brake fluid. Caution: Do not,
under any circumstances, use a petroleum-based solvent to clean
brake parts. If compressed air is available, use it to dry the parts thor-
oughly (make sure it’s filtered and unlubricated). Check the master
cylinder bore for corrosion, scratches, nicks and score marks. If dam-
age is evident, the master cylinder must be replaced with a new one. If
the master cylinder is in poor condition, then the caliper should be
checked as well. Make sure the ports in the bottom of the master cylin-
der are clear. If the small relief port is clogged, the brakes will drag.

12 Remove the old cup seals from the piston and spring and install
the new ones. If a new piston is included in the rebuild kit, use it re-
gardless of the condition of the old one. Note: The secondary cups on
EN500 models can't be removed. If they're worn or damaged, replace
the piston assembly.

13 Before reassembling the master cylinder, soak the piston and the
rubber cup seals in clean brake fluid for ten to fifteen minutes. Lubri-
cate the master cylinder bore with clean brake fluid, then carefully in-
sert the piston and related parts in the reverse order of disassembly.
Make sure the lips on the cup seals do not turn inside out when they
are slipped into the bore.

14 On EN450 models, install the washer and rubber dust boot (make
sure its lip locates correctly). On EN500 models, depress the piston,
then install the snap-ring (make sure the snap-ring is properly seated in
the groove with the sharp edge facing out). Install the rubber dust boot
(make sure the lip is seated properly in the piston groove).

6.3 The brake shoes are mounted on a panel that fits
into the rear wheel

Installation

Refer to illustration 5.15

15 Attach the master cylinder to the handlebar with the clamp. On
EN450 models, the protrusion on the clamp must face to the right (see
illustration). Tighten the bolts to the torque listed in this Chapter's
Specifications. Note: Tighten the upper bolt first, then the lower bolt.
There will be a gap at the bottom between the clamp and master cylin-
der body.

16 Install the brake lever and tighten the pivot bolt locknut.

17 Connect the brake hose to the master cylinder, using new sealing
washers. Tighten the banjo fitting bolt to the torque listed in this Chap-
ter's Specifications. Refer to Section 8 and bleed the air from the
system.

6 Rear drum brake - removal, inspection and installation

Warning: The dust collected by the brake system may contain as-
bestos, which is harmful to your health. Never blow it out with com-
pressed air and don't inhale any of it. An approved filtering mask should
be worn when working on the brakes.

Removal

Refer to illustrations 6.3 and 6.4

1 Before you start, inspect the rear brake wear indicator (see Chap-
ter 1).

2  Remove the rear wheel (see Section 12).

3 Lift the brake panel out of the wheel (see illustration).

4  Fold the shoes toward each other to release the spring tension (see
illustration). Remove the shoes and springs from the brake panel.

Inspection

Refer to illustration 6.8

5  Check the linings for wear, damage, and signs of contamination
from road dirt or water. I the linings are visibly defective, replace them.
6 Measure the thickness of the lining material (just the lining mate-
rial, not the metal backing) and compare with the value listed in this
Chapter’s Specifications. Replace the shoes if the material is worn to
less than the minimum.

7  Check the ends of the shoes where they contact the brake cam
and pivot post. Replace the shoes if there's visible wear. *
8  Check the brake cam and pivot post for wear and damage. If nec-
essary, make match marks on the cam and cam lever, then res

pinch bolt, lever, wear indicator pointer, seal, spring and cam

tration). 56
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B

6.8 Exploded view of the rear brake

Brake shoes 6 Seal

Return springs 7 Wear indicator pointer
Brake cam 8  Brake cam lever
Brake panel 9  Pinch bolt

Brake cam lever spring

9 Check the brake drum (inside the wheel) for wear or damage.
Measure the diameter at several points with a brake drum micrometer
{or have this done by a Kawasaki dealer). If the measurements are un-
even (indicating that the drum is out-of-round) or if there are scratches
deep enough to snag a fingernail, have the drum turned (skimmed) by
a dealer to correct the surface. If the drum has to be turned (skimmed)
beyond the wear limit to remove the defects, replace it.

10 Check the brake cam for looseness in the brake panel hole. If it
feels loose, measure the diameter of the cam and hole and compare
them with those listed in this Chapter's Specifications. Replace worn
parts.

Installation

11 Apply high temperature brake grease to the ends of the springs,
the cam and the anchor pin.

12 Hook the springs to the shoes. Position the shoes in a V on the
brake panel, then fold them down into position (see illustration 6.4).
Make sure the end® of the shoes fit correctly in the cam and on the
pivot post.

13 The remainder of installation is the reverse of the removal steps.
14 Check the position of the brake pedal (see Chapter 1) and adjust
it if necessary. Check the operation of the brakes carefully before rid-
ing the motorcycle.

7  Brake hoses and lines - inspection and replacement

Inspection

1 Once a week, or if the motorcycle is used less frequently, before
every ride, check the condition of the brake hose.

2  Twist and flex the rubber hose (see illustration 5.4a or 5.4b)
while looking for cracks, bulges and seeping fluid. Check extra care-
fully around the areas where the hose connects to the banjo fittings, as
these are common areas for hose failure.

Replacement

Refer to illustration 7.3

3 The brake hose has banjo fittings on each end. Cover the sur-
rounding area with plenty of rags and unscrew the banjo bolts on either
end of the hose. Remove the bolt that secures the hose to the lower
triple clamp (see illustration), detach the hose from the clips and re-
move the hose.

4  Position the new hose, making sure it isn't twisted or otherwise
strained, between the two components. Install the banjo bolts, using
new sealing washers on both sides of the fittings, and tighten them to
the torque listed in this Chapter’'s Specifications.

5  Flush the old brake fluid from the system, refill the system with
the recommended fluid (see Chapter 1) and bleed the air from the sys-
tem (see Section 8). Check the operation of the brakes carefully before
riding the motorcycle.

8.5 Remove the bleed valve cap and fit a length of tubing over
it; place the other end in a clean glass jar and place
a wrench on the bleed valve

9.2 Unhook the brake pedal spring (arrow)

8 Brake system bleeding

Refer to illustration 8.5

1 Bleeding the brake is simply the process of removing all the air
bubbles from the brake fluid reservoir, the hose and the brake caliper.
Bleeding is necessary whenever a brake system hydraulic connection
is loosened, when a component or hose is replaced, or when the mas-
ter cylinder or caliper is overhauled. Leaks in the system may also al-
low air to enter, but leaking brake fluid will reveal their presence and
warn you of the need for repair.
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2  To bleed the brake, you will need some new, clean brake fluid of
the recommended type (see Chapter 1), a length of clear vinyl or plas-
tic tubing, a small container partially filled with clean brake fluid, some
rags and a wrench to fit the brake caliper bleed valve.

3 Cover the fuel tank and other painted components to prevent
damage in the event that brake fluid is spilled.

4 Remove the reservoir cap and slowly pump the brake lever a few
times, until no air bubbles can be seen floating up from the holes at the
bottom of the reservoir. Doing this bleeds the air from the master cylin-
der end of the line. Reinstall the reservoir cap.

5  Attach one end of the clear vinyl or plastic tubing to the brake
caliper bleeder valve and submerge the other end in the brake fluid in
the container (see illustration).

& Remove the reservoir cap and check the fluid level. Do not allow
the fluid level to drop below the lower mark during the bleeding pro-
cess.

7  Carefully pump the brake lever three or four times and hold it
while opening the caliper bleeder valve. When the valve is opened,
brake fluid will flow out of the caliper into the clear tubing and the lever
will move toward the handlebar.

8 Retighten the bleeder valve, then release the brake lever gradually.
Repeat the process until no air bubbles are visible in the brake fluid
leaving the caliper and the lever is firm when applied. Remember to add
fluid to the reservoir as the level drops. Use only new, clean brake fluid
of the recommended type. Never reuse the fluid lost during bleeding; it
absorbs moisture from the air, which can lead to brake failure.

9 Replace the reservoir cap, wipe up any spilled brake fluid and
check the entire system for leaks. Note: If bleeding is difficult, it may
be necessary to let the brake fluid in the system stabilize for a few
hours (it may be aerated). Repeat the bleeding procedure when the tiny
bubbles in the system have settled out.

9 Brake pedal and cable - removal and installation

Refer to illustrations 9.2, 9.3a, 9.3b, 9.4 and 9.5

1 Place the motorcycle on its centerstand (if equipped).

2  Unhook the brake pedal spring (see illustration).

3 Fully unscrew the brake free play adjusting nut from the wheel

Pedal shaft

Pedal return spring
Clips

Torque link nuts
Torque link

Torque link bolts
Brake cable

Brake pedal

Pinch bolt

Pedal adjuster bolt
and locknut

Pedal bracket boit
Pedal bracket
Footpeg pivot
Pedal return spring
Pedal shaft

9.3b Brake pedal and cable details (EN500 models)

Clevis pin
Washer

Cotter pin

Brake cable
Clips

Torque link nuts
Torque link bolts
Torque link
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end of the brake cable and disengage the cable's threaded rod from
the brake cam lever (see illustrations).
4 Remove the cotter pin and clevis pin at the brake pedal (see illus-
tration). Detach the cable from the brake pedal and the bracket and
take it out,
5  Look for punch marks on the brake pedal and shaft that indicate
their relationship with each other (see illustration). If you don't see
marks, make your own. Remove the pedal pinch bolt and take the
pedal off.
6 Installation is the reverse of the removal steps, with the following
additions:
a) Tighten the pedal pinch bolt to the torque listed in this Chapter'’s
Specifications.
b) Lubricate the pedal shaft with multi-purpose grease.
¢) Lubricate the inner brake cable with engine oil.
d) Check brake pedal height and free play and adjust as necessary
(see Chapter 1).

10 Wheels - inspection, repair and alignment check

Inspection and repair

1 Place the motorcycle on the centerstand (if equipped), then clean
the wheels thoroughly to remove mud and dirt that may interfere with
the inspection procedure or mask defects. Make a general check of
the wheels and tires as described in Chapter 1.

2 With the motorcycle on the centerstand and the wheel in the air,
attach a dial indicator to the fork slider or the swingarm and position
the pointer against the side of the rim. Spin the wheel slowly and check
the side-to-side (axial) runout of the rim, then compare your readings
with the value listed in this Chapter's Specifications. In order to accu-
rately check radial runout with the dial indicator, the wheel would have
to be removed from the machine and the tire removed from the wheel.
With the axle clamped in a vise, the wheel can be rotated to check the
runout.

3 An easier, though slightly less accurate, method is to attach a stiff
wire pointer to the fork slider or the swingarm and position the end a
fraction of an inch from the wheel (where the wheel and tire join). If the
wheel is true, the distance from the pointer to the rim will be constant
as the wheel is rotated. Repeat the procedure to check the runout of
the rear wheel. Note: If wheel runout is excessive, refer to the appropri-
ate Section in this Chapter and check the wheel bearings very carefully
before replacing the wheel.

4  The wheels should also be visually inspected for cracks, flat spots
on the rim and other damage. Since tubeless tires are involved, look
very closely for dents in the area where the tire bead contacts the rim.
Dents in this area may prevent complete sealing of the tire against the
rim, which leads to deflation of the tire over a period of time.

5  If damage is evident, or if runout in either direction is excessive,
the wheel will have to be replaced with a new one. Never attempt to re-
pair a damaged cast aluminum wheel.

Alignment check

6 Misalignment of the wheels, which may be due to a cocked rear
wheel or a bent frame or triple clamps, can cause strange and possibly
serious handling problems. If the frame or triple clamps are at fault, re-
pair by a frame specialist or replacement with new parts are the only
alternatives.

7  To check the alignment you will need an assistant, a length of
string or a perfectly straight piece of wood and a ruler graduated in
1/84 inch increments. A plumb bob or other suitable weight will also be
required.

8  Place the motorcycle on the centerstand, then measure the width
of both tires at their widest points. Subtract the smaller measurement
from the larger measurement, then divide the difference by two. The
result is the amount of offset that should exist between the front and
rear tires on both sides.

9 Ifastring is used, have your assistant hold one end of it about half
way between the floor and the rear axle, touching the rear sidewall of
the tire.

10 Run the other end of the string forward and pull it tight so that it is

ot

9.4 Remove the clevis pin (right arrow) and detach the cable from
the bracket (left arrow)

roughly parallel to the floor. Slowly bring the string into contact with the
front sidewall of the rear tire, then turn the front wheel until it is parallel
with the string. Measure the distance from the front tire sidewall to the
string.

11 Repeat the procedure on the other side of the motorcycle. The
distance from the front tire sidewall to the string should be equal on
both sides.

12 As was previously pointed out, a perfectly straight length of wood
may be substituted for the string. The procedure is the same.

13  If the distance between the string and tire is greater on one side,
or if the rear wheel appears to be cocked, refer to Chapter 6, Swingarm
bearings - check, and make sure the swingarm is tight. Also refer to
the chain adjustment procedure in Chapter 1 and make sure the ad-
justers are set evenly.

14 If the front-to-back alignment is correct, the wheels still may be
out of alignment vertically.

15 Using the plumb bob, or other suitable weight, and a length of
string, check the rear wheel to make sure it is vertical. To do this, hold
the string against the tire upper sidewall and allow the weight to settle
just off the floor. When the string touches both the upper and lower tire
sidewalls and is perfectly straight, the wheel is vertical. If it is not, place
thin spacers under one leg of the centerstand.

16  Once the rear wheel is vertical, check the front wheel in the same
manner. If both wheels are not perfectly vertical, the frame and/or ma-
jor suspension components are bent.

11 Front wheel - removal, inspection and installation

Refer to illustrations 11.2, 11.4, 11.5a, 11.5b and 11.6

Removal

1 Place the motorcycle on the centerstand (if equipped). If the bike
doesn’t have a centerstand, support it securely so it can’t be knocked
over during this procedure. Raise the front wheel off the ground by
placing a floor jack, with a wood block on the jack head, under the
engine.

2  Remove the axle nut on the left side (see illustration).

3 Unscrew the speedometer cable from the drive unit on the right
side of the axle.

4 Loosen the axle clamp bolt (see illustration).

5  Support the wheel, then insert a punch or similar tool into the hole
in the right side of the axle and pull it out (see illustrations).

6  Carefully lower the wheel until the brake disc clears the caliper. It
will probably be necessary to tilt the wheel to one side to allow re-
moval. Don’t lose the spacer that fits into the right side of the hub (see
illustration). Caution: Don't lay the wheel down and allow it to rest on
the disc - the disc could become warped. Set the wheel on wood
blocks so the disc doesn't support the weight of the wheel. If the axle is
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9.5 Look for punch marks on the pedal
and shaft (arrows); make your own
if they aren’t visible

11.5a Insert a punch or similar tool into
the hole in the axle .. .

11.5b ... and use the tool to pull
the axle out

11.9a Line up the lugs in the speedometer gear assembly with the
notches in the speedometer drive (arrows). ..

corroded, remove the corrosion with fine emery cloth. Note: Do not
operate the front brake lever with the wheel removed. To prevent acci-
dental operation of the brake, slip a piece of wood between the brake
pads.

Inspection

7  Check the axle for straightness (Section 12, Step 8).
8 Check the condition of the wheel bearings (see Section 13).

Installation
Refer to illustrations 11.9a and 11.9b

2 Installation is the reverse of removal. Apply a thin coat of grease

11.2 Remove the nut from the left
end of the axle

11.6 Remove the spacer from
the wheel (arrow)

11.9b ... and install the speedometer gear assembly
on the wheel

to the seal lip, then slide the spacer into the right side of the hub. Posi-
tion the speedometer drive unit in place in the left side of the hub (if it
was removed), then slide the wheel into place. Make sure the noiches
in the speedometer drive assembly in the wheel line up with the lugs in
the drive unit (see illustrations). If the disc will not slide between the
brake pads, remove the wheel and carefully pry them apart with a
piece of wood.

10 Slip the axle into place, then tighten the axle nut 1o the torgue
listed in this Chapter's Specifications. Tighten the right side axie clamp
bolt to the torque listed in this Chapter's Specifications.

11 Apply the front brake, pump the forks up and down several imes
and check for binding and proper brake operation.
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12.2 Remove the cotter pin (split pin) from the axle nut (arrow);
use a new one during installation

12.5 Slip the drive belt off the pulley

12 Rear wheel - removal, inspection and installation

Refer to illustrations 12.2, 12.3, 12.5, 12.6 and 12.7

Removal

1  Set the bike on its centerstand (if equipped).

2  Remove the cotter pin (split pin) from the axle nut and loosen the
nut (see illustration).

3 Loosen the belt adjusting bolt locknuts and fully loosen both ad-
justing bolts (see illustration).

4 Unscrew the brake free play adjusting nut from the cable’s
threaded end (see illustration 9.3a and 9.3b). Slide out the pin and
disconnect the brake cable from the cam lever. Remove the cotter pin
(split pin) from the torque link nut, then remove the nut and disconnect
the torque link from the brake panel (see Section 6 if necessary).

5  Push the rear wheel as far forward as possible. Lift the top of the
drive belt up off the rear sprocket and pull it to the left while rotating
the wheel backwards (see illustration). This will disengage the belt
from the pulley. Warning: Don't let your fingers slip between the belt
and the pulley.

6 Remove the axle nut and the washer (see illustration). Note the
location of the spacer on each side of the wheel.

7  Support the wheel and slide the axle out. Lower the wheel and re-
move it from the swingarm, being careful not to lose the spacers on ei-
ther side of the hub (see illustration). Caution: Don’t lay the wheel
down and allow it to rest on the pulley - it could become warped. Set

12.3 Loosen the locknut on each drive belt adjuster, then loosen
the adjuster bolts all the way so the adjusters are loose

12.6 Note the location of the spacer (left arrow) on each side of
the wheel, then remove the axle nut and the washer (right arrow)

the wheel on wood blocks so the pulley doesn't support the weight of
the wheel.

Inspection

Refer to illustration 12.8

8  Before installing the wheel, check the axle for straightness. If the
axle is corroded, first remove the corrosion with fine emery cloth, Set
the axle on V-blocks and check it for runout using a dial indicator (see
illustration). If the axle exceeds the maximum allowable runout limit
listed in this Chapter’'s Specifications, it must be replaced.

9  Check the condition of the wheel bearings (see Section 13).

Installation

10 Apply a thin coat of grease to the seal lips, then slide the spacers
into their proper positions on the sides of the hub.

11 Place the axle, washer and drive belt adjuster in the left side of
the swingarm so they’re ready to go when the wheel is in position.

12 Slide the wheel and spacers into place.

13  Pull the belt up over the pulley, raise the wheel and install the axle
drive belt adjuster, washer and axle nut. Don't tighten the axle nut at
this time.

14 Adjust the belt slack (see Chapter 1) and tighten the adjuster lock-
nuts.

15 Tighten the axle nut to the torque listed in this Chapter’s Specifi-
cations. Install a new cotter pin (split pin), tightening the axle nut an ad-
ditional amount, if necessary, to align the hole in the axle with the
castellations on the nut.
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100 mm

12.8 Check the axle for runout using a dial indicator and V-blocks

12.7 Rear axle and belt adjuster details

Belt adjuster 5 Belt adjuster
Spacer 6 Washer

Axle 7 Axle nut
Spacer

13.6 Once the snap-rings have been removed, drive the bearings
from the hub with a brass drift and hammer

13 Wheel bearings - inspection and maintenance

1  The front wheel uses two ball bearings, which are permanently lu-
bricated and sealed on both sides. The rear wheel hub uses two ball
bearings, which are sealed on the outer side. The drive belt pulley cou-
pling uses one unsealed ball bearing.

2 Set the bike on its centerstand (if equipped). If the bike doesn't
have a centerstand, support it securely so it can't be knocked over
during this procedure. Remove the wheel (see Section 11 or 12).

3 Set the wheel on blocks so as not to allow the weight of the wheel
to rest on the brake disc or pulley.

Front wheel bearings
Refer to illustrations 13.4 and 13.6
4  Remove the speedometer gear housing and collar, brake disc
(see Section 4), snap-ring and speedometer drive (see illustration). If
you're working on an EN450 model, remove the wheel cap. =
5  Pry out the grease seal from the right side. Remove the remaining =
13.4 Front wheel bearing and hub details snap-ring.
6 Insert a brass drift from the right side of the hub and tap evenly
Axle 8 Spacer around the inner race of the opposite bearing to remove it (see illus-
Collar 9  Bearing tration). Remove the bearing spacer, then remove the remaining bear-
Wheel cap (EN450 10 Speedometer drive ing in the same way.
models only) 11 Snap-ring 7 Thoroughly clean the inside of the hub with high-flash point sol-
Seal 12 Speedometer drive vent and blow it out with compressed air, if available.
Snap-ring gear assembly 8  Drive in the new bearings with a bearing driver or a socket the
Bearing 13 Axle nut same diameter as the bearing outer race. Don't forget to install the
Wheel spacer after you've installed the first bearing.
9 Install a new snap-ring on the right-hand side and make sure &
16 Tighten the torgue link nut to the torque listed in this Chapter's seats securely in its groove.
Specifications and install a new cotter pin (split pin). 10 Tap in a new grease seal evenly, using a bearing driver or &
17 The remainder of installation is the reverse of the removal steps. socket the same diameter as the seal, until it stops at the snap-sng.
18 Check the operation of the brakes carefully before riding the mo- 11 The remainder of installation is the reverse of the removal Stens.
torcycle. Use a new snap-ring for the speedometer drive. ol ¥
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13.12a Remove the coupling collar; don't forget to reinstall
it during assembly

13.13 Pry the grease

13.14 Drive the bearing out from this side

Sprocket coupling bearing

Refer to illustrations 13.12a, 13.12b, 13.13, 13.14 and 13.17

12 Lift the coupling out of the rear wheel and remove the coupling
collar (see illustrations).

13  Pry the grease seal out of the coupling to expose the bearing (see
illustration).

14 Tap against the back side of the bearing with a bearing driver or a
socket to drive it out of the coupling (see illustration).

15 Thoroughly clean the bearing with solvent. Blow it dry with

13.12b Rear wheel and coupling bearing details

Snap-ring 8
Wheel bearing 9
Wheel 10  Grease seal
Spacer 11  Spacer
Wheel bearing 12 Bolt
Damper 13 Wheel stud
Coupling collar

Coupling
Coupling bearing

13.17 Pack grease (A) into the bearing until it's full

compressed air, if available, but don’t spin the bearing with com-
pressed air while it's dry. Hold the inner race with fingers and spin the
outer race. If the bearing feels rough, loose, or makes noise (more than
a slight whirring), replace it.

16 Drive the bearing into the coupling with a bearing driver or 2
socket the same diameter as the outer race.

17 Pack the bearing with grease (see illustration).

18 Tap in a new grease seal with a brass or plastic mallet (see illustra-
tion 13.13). Tap evenly so the seal doesn't tilt. If necessary, lay a block
of wood across the seal so the hammer's force will be spread evenly.

19 Check the rubber damper in the rear wheel; if it shows signs of
wear or deterioration it must be replaced.

Rear wheel bearings
Refer to illustration 13.21

20 If you haven't already done so, lift the sprocket coupling out of
the hub.
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21 Remove the snap-ring from the right-hand bearing (see illustra-
tion).

22 |nsert a brass drift into the hub and place it against the opposite
bearing (see illustration 13.6). Tap evenly around the inner race to
drive the bearing from the hub. The bearing spacer will also come out.
23 Lay the wheel on its other side and remove the remaining bearing
using the same technique.

24 Refer to Step 15 and inspect the bearings.

25 If the bearings check out okay and will be reused, wash them in
solvent once again and dry them, then pack the bearings from the
open side with medium weight, lithium-based multi-purpose grease.
26 Thoroughly clean the hub area of the wheel. Install the right-hand
bearing into the recess in the hub, with the marked or shielded side
facing out. Using a bearing driver or a socket large enough to contact
the outer race of the bearing, drive it in until the snap-ring groove is
visible. Install the snap-ring.

27 Turn the wheel over and install the bearing spacer and bearing,
driving the bearing into place as described in Step 25.

28 Press a little grease into the bearing in the rear wheel coupling (if
you haven't just repacked it). Install the coupling to the wheel, making
sure the coupling collar is located in the inside of the inner race (be-
tween the wheel and the coupling).

29 The remainder of installation is the reverse of the removal steps.

14 Tubeless tires - general information

1 Tubeless tires are used as standard equipment on this motorcy-
cle. They are generally safer than tube-type tires but if problems do oc-
cur they require special repair techniques.

2  The force required to break the seal between the rim and the
bead of the tire is substantial, and is usually beyond the capabilities of

13.21 Remove the snap-ring

an individual working with normal tire irons.
3 Also, repair of the punctured tire and replacement on the wheel
rim requires special tools, skills and experience that the average do-it-
yourselfer lacks.
4 For these reasons, if a puncture or flat occurs with a tubeless tire,
the wheel should be removed from the motorcycle and taken to &
dealer service department or a motorcycle repair shop for repair or re-
placement of the tire.

The accompanying illustration can be used as a guide for tire re-
placement in an emergency.
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Contents

Footpegs and brackets - removal and installation...........cococeveee
Frame - inspection and repair........ccccoevevneieiene
Front fender/mudguard - removal and installation
General iINfOrMatioN . .........coiiieiiiiirisissae e e
Rear fender/mudguard (EN450 models) - removal

and INSEAlAHION..........ceceeriisiiiireee s

Rear fender/mudguard (EN500 models) - removal
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Rear view mirrors - removal and installation.
Seat - removal and installation........cveeecicainessnsssssinssasninnss
Side and centerstand - MaINtENANCE .......cciseuisairannissssnns ;
Side covers - removal and installation ...,

1 General information

2  Frame - inspection and repair

Refer to illustrations 1.1a, 1.1b, 1.1cand 1.1d

The machines covered by this manual use a backbone frame,
constructed of steel tubing. This Chapter covers the procedures nec-
essary to remove and install the side covers and other body parts (see
illustrations). Since many service and repair operations on these mo-
torcycles require removal of the side covers and/or other body parts,
the procedures are grouped here and referred to from other Chapters.

1  The frame should not require attention unless accident damage
has occurred. In most cases, frame replacement is the only satisfac-
tory remedy for such damage. A few frame specialists have the jigs
and other equipment necessary for straightening the frame to the re-
quired standard of accuracy, but even then there is no simple way of
assessing to what extent the frame may have been over stressed.

o After the machine has accumulated a lot of miles, the frame

1.1a Frame and body details
(EN450 models) - part one of two

Front side covers
Frame

Battery hold-down
Battery case
Centerstand

Sidestand

Passenger’s footpeg
Rider's footpeg

Rear side cover

Front fender/mudguard
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1.1b Frame and body details (EN450 models) - part two of two

Seat back pad 7 Rear fender rear section (US and Rear fender/mudguard
Grab handle Canadian models) front section

Grab handle brackets 8 Rear mudguard rear section Passenger's footpeg
Tool box and cover (UK models) Rider’s footpeg bracket
Seat bracket 9  Rear mudguard extension Rear side cover

Tail cover (UK models) Seat




1.1c Frame and body details (EN500 models) - part one of two

Mirrors (UK models) 4  Frame Seat lock

Mirrors (US and 5 Front side covers Rider's footpeg

Canadian models) 6 Front fender/mudguard Sidestand

Steering lock 7  Rear side cover Passenger’s footpeg bracket
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Seat

Tool kit

Seat bracket
Seat back pad
Seat back

1.1d Frame and body details (EN500 models) - part two of two

Seat back trim

Emblem

Tailpiece

Seat back frame

Rear fender/mudguard rear section

Rear fender/mudguard front section
support bracket

Rear fender/mudguard front section
Passenger's footpeg bracket.
Rider’s footpeg bracket
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FEEREREREY P

3.1 Remove the circlip (arrow) to detach the footpeg
from the bracket

6.2 The seat mounting bolts on EN450 models are inside
the tool kit holder

A  Tool kit holder B  Seat bolts

should be examined closely for signs of cracking or splitting at the
welded joints (see illustration 1.1a or 1.1¢). Rust can also cause
weakness at these joints. Loose engine mount bolts can cause ovaling
or fracturing of the mounting tabs. Minor damage can often be re-
paired by welding, depending on the extent and nature of the damage
3 Remember that a frame which is out of alignment will cause han-
dling problems. If misalignment is suspected as the result of an acci-
dent, it will be necessary to strip the machine completely so the frame
can be thoroughly checked.

3 Footpegs and brackets - removal and installation

Refer to illustration 3.1

1 If it's only necessary to detach the footpeg from the bracket, pry
the C-clip off the pivot pin (see illustration), slide out the pin and detach
the footpeg from the bracket. Be careful not to lose the spring. Installa-
tion is the reverse of removal, but be sure to install the spring correctly.
2 |f it's necessary to remove the entire bracket from the frame, re-
move the bolts that secure the bracket to the frame, then detach the
footpeg and bracket (see illustrations 1.1a through 1.1d).

3 Installation is the reverse of removal.

4 Side and centerstand - maintenance

Refer to illustration 4.3

1 The centerstand, used on EN450 models only, pivots on two bolts
attached to the frame (see illustration 1.1a). Periodically, remove the
pivot bolts and grease them thoroughly to avoid excessive wear

2 Make sure the return spring is in good condition. A broken or

4.3 With the motorcycle securely supported, unhook the spring
and remove the pivot bolt (arrow) to detach the sidestand

6.4 On EN500 models, turn the seat lock to release the seat

weak spring is an obvious safety hazard.

3 The sidestand is bolted to the frame (see illustration). An exten-
sion spring anchored to the bracket ensures that the stand is held in
the retracted position.

4  Make sure the pivot bolt is tight and the extension spring is in
good condition and not over stretched. An accident is almost certain to
occur if the stand extends while the machine is in motion.

5 Rear view mirrors - removal and installation

1 To remove a mirror, loosen its locknut. Unscrew the mirror from
the bracket on the handlebar.
2 Installation is the reverse of removal. Position the mirror.

6 Seat - removal and installation

EN450 models

Refer to illustration 6.2

1 Open the tool kit holder behind the seat.

5 Remove two mounting bolts and washers and lift the seat off (see
illustration).

3 Installation is the reverse of removal.

EN500 models

Refer to illustration 6.4

4 Turn the seat lock clockwise to unlock it (see illustration).

5  Unhook the seat at the front, then push it forward and unhook the
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center and rear. Lift the seat off.
6 To install the seat, engage the rear and center hooks securely in
their brackets, then engage the front hook.

7  Side covers - removal and installation

1 Remove the side cover mounting screw(s) (see illustrations 1.1a
through 1.1d). i

2  On front side covers, disengage the cover tabs and lift the covers
off.

3 On rear side covers, carefully pull the securing lugs out of the
grommets and lift the cover off. Caution: Don’t use force. If the cover
won't come off with a light pull, make sure all fasteners have been re-
moved.

4 Installation is the reverse of the removal procedure.

8  Front fender/mudguard - removal and installation

Refer to illustration 8.3

1 Set the bike on its centerstand.

2  Disconnect the speedometer cable from the speedometer drive.
3 Remove the bolts from inside the fender/mudguard (see illustra-
tion).

4 Installation is the reverse of removal.

9  Rear fender/mudguard (EN450 models) - removal and
installation

Rear section

1 Set the bike on its centerstand.

2  Remove the seat (see Section 6).

3 Unplug the electrical connectors for the turn signal lights. Unbolt
the seat back frame and take it off (see illustration 1.1b).

4  Remove the mounting bolts and remove the rear section of the
rear fender/mudguard (see illustration 1.1b).

5 Installation is the reverse of the removal procedure.

Front section

6  Remove the rear section (see above).

7 Remove the front section mounting bolts and lift the front section
out.

8 Installation is the reverse of removal. Be sure to engage the
tongue on the front fender section with the groove in the frame.

10 Rear fender/mudguard (EN500 models) - removal and
installation

Rear section

Refer to illustration 10.2

1 Remove the seat (see Section 6). Remove the seat back and side
rails (see illustration 1.1d).

2  Disconnect the electrical connectors for the rear lights, then un-
bolt the seat bracket (see illustration).

3 Unbolt the fender/mudguard rear section and remove it together
with the taillight assembly.

4 |Installation is the reverse of the removal procedure.

Front section

Refer to illustration 10.10

5 Remove the seat (see Section 6).

6  Remove the seat mounting base from the fender rear section.

7 Remove the rear side covers (see Section 7).

8  Refer to Chapter 9 and remove the junction box, turn signal relay,
battery, starter relay and the mounting bolts for the IC igniter. Note
carefully how the wiring harnesses and battery vent tube are routed.

9  Support the frame securely with a jack so the bike can’t fall over
and remove the right rear shock absorber (see Chapter 6).

i

8.3 Remove the mounting bolts from inside the fender (arrows)

10.2 Unplug the electrical connectors, then remove the seat
bracket bolts (arrows)

10.10 The bracket (arrow) is secured by four bolts, two at the
bottom and one on each side

10 Remove the bracket that supports the fender front section (see il-
lustration). Note that one of the bolts secures the battery negative ca-
ble. Remove the fender front section to the right.
11 Installation is the reverse of removal, with the following additions:
a) Fit the boss on the front of the fender section into the hole in the
frame.
b) One left mounting bolt of the support bracket also secures the
battery negative cable.
Be sure the wiring harnesses and battery vent tube are routed
correctly.




Chapter 9 Electrical system

Contents

Alternator - output test... pwiate
Alternator - removal and mstaﬂatlon
Alternator - stator coil replacement
Alternator stator coils - continuity test............
Battery - charging ..
Battery - inspection and mamtenance
Battery electrolyte level/specific gravity check
Brake light switches - check and replacement...........
Charging system - output test ..
Charging system testing - general |nf0rmatlon and precautlons
Coolant temperature gauge/light and sender unit - check
and replacement See Chapter 3
Cooling fan and thermostatic switch - check
and replacement
Electrical troubleshooting........
Fuses - check and replacement..
General information
Handlebar switches - check ¥
Handlebar switches - removal and installation ...
Headlight aim - check and adjustment ...
Headlight assembly - removal and installation .
Headlight bulb - replacement.........oomii s

... See Chapter 3

Horn - check, replacement and adjustment
Ignition main (key) switch - check and replacement.
Instrument and warning light bulbs - replacement
Instrument and warning light housings (EN500 models) removal
and installation.. .
Junction box (ENSOD models) check
Lighting system - check.. e
Meters and gauges - check and repiacemenl
Neutral switch - check and replacement ... :
Oil pressure switch - check and replacement“....
Sidestand switch - check and replacement...
Starter clutch - removal and installation ..
Starter motor - disassembly, inspection and reassembly
Starter motor - removal and installation...........
Starter relay and starter circuit relay - check and replacemeﬂt
Turn signal assemblies - removal and installation ..
Turn signal circuit - check....
Turn signal, tail/brake hght and I:cense plate hght
bulbs - replacement... &
Voltage regulatorfrectmer check and replacement
Wiring diagrams ...

Specifications

Battery

SPECIfIC GAVITY ..crurmueresiesecmamsssissmmsss s s

Charging system

Charging System OULPUL ... s
Alternator output.... ;

Stator coil resistance

Starter motor
Brush length
EN450 models
Standard ........ 3
EN500 models
Standard ..
Minimum ..
Commutator dlameter
Standard

Circuit fuse ratings

All exCept MAIN fUSE ....ooooiivierrrn et sesrns s
Main fuse

Bulb wattage

Torque specifications
Alternator rotor bolt

Alternator stator screws .............
Oil pressure switch

Starter clutch bolts

12 volt, 14Ah (amp hours)
See Chapter 1

14 to 15 volts DC at 4000 rpm
60 volts AC at 4000 rpm
0.3 to 0.6 ohms

12 mm (15/32 inch)
6.5 mm (17/64 inch)

12 to 12.5 mm (15/32 to 31/64 inch)
6 mm (15/64 inch)

28 mm (1-7/64 inch)
27 mm (1-1/16 inch)

10A
30A

Refer to Wiring diagrams

69 Nm (51 ft-Ibs)
12 Nm (104 in-Ibs)
15 Nm (11 ft-lbs)
34 Nm (25 ft-Ibs )
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General information

The machines covered by this manual are equipped with a 12-volt
electrical system. The components include a crankshaft mounted per-
manent magnet alternator and a solid state voltage regulator/rectifier
unit.

The regulator maintains the charging system output within the
specified range to prevent overcharging. The rectifier converts the AC
(alternating current) output of the alternator to DC (direct current) to
power the lights and other components and to charge the battery.

The alternator consists of a multi-coil stator (bolted to the left-
hand engine case) and a permanent magnet rotor.

An electric starter mounted to the engine case behind the cylin-
ders is standard equipment. The starting system includes the motor,
the battery, the solenoid, the starter circuit relay (part of the junction
box) and the various wires and switches. If the engine stop switch and
the main key switch are both in the On position, the circuit relay allows
the starter motor to operate only if the transmission is in Neutral (Neu-
tral switch on) or the clutch lever is pulled to the handlebar (clutch
switch on) and the sidestand is up (sidestand switch on). Note: Keep in
mind that electrical parts, once purchased, can’t be returned. To avoid
unnecessary expense, make very sure the faulty component has been
positively identified before buying a replacement part.

2  Electrical troubleshooting

A typical electrical circuit consists of an electrical component, the
switches, relays, etc. related to that component and the wiring and
connectors that hook the component to both the battery and the
frame. To aid in locating a problem in any electrical circuit, complete
wiring diagrams of each model are included at the end of this Chapter.

Before tackling any troublesome electrical circuit, first study the
appropriate diagrams thoroughly to get a complete picture of what
makes up that individual circuit. Trouble spots, for instance, can often
be narrowed down by noting if other components related to that circuit
are operating properly or not. If several components or circuits fail at
one time, chances are the fault lies in the fuse or ground connection,
as several circuits often are routed through the same fuse and ground
connections.

Electrical problems often stem from simple causes, such as loose
or corroded connections or a blown fuse. Prior to any electrical trou-
bleshooting, always visually check the condition of the fuse, wires and
connections in the problem circuit.

If testing instruments are going to be utilized, use the diagrams to
plan where you will make the necessary connections in order to accu-
rately pinpoint the trouble spot.

The basic tools needed for electrical troubleshooting include a
test light or voltmeter, a continuity tester (which includes a bulb, bat-
tery and set of test leads) and a jumper wire, preferably with a circuit
breaker incorporated, which can be used to bypass electrical compo-
nents. Specific checks described later in this Chapter may also require
an ohmmeter.

Voltage checks should be performed if a circuit is not functioning
properly. Connect one lead of a test light or voltmeter to either the neg-
ative battery terminal or a known good ground (earth). Connect the
other lead to a connector in the circuit being tested, preferably nearest
to the battery or fuse. If the bulb lights, voltage is reaching that point,
which means the part of the circuit between that connector and the
battery is problem-free. Continue checking the remainder of the circuit
in the same manner. When you reach a point where no voltage is pre-
sent, the problem lies between there and the last good test point. Most
of the time the problem is due to a loose connection. Keep in mind that
some circuits only receive voltage when the ignition key is in the On
position.

One method of finding short circuits is to remove the fuse and
connect a test light or voltmeter in its place to the fuse terminals. There
should be no load in the circuit. Move the wiring harness from side-to-
side while watching the test light. If the bulb lights, there is a short to
ground somewhere in that area, probably where insulation has rubbed
off a wire. The same test can be performed on other components in the

circuit, including the switch.

A ground/earth check should be done to see if a component is
grounded (earthed) properly. Disconnect the battery and connect one
lead of a self-powered test light (continuity tester) to a known good
ground/earth. Connect the other lead to the wire or ground/earth con-
nection being tested. If the bulb lights, the ground/earth is good. If the
bulb does not light, the ground/earth is not good.

A continuity check is performed to see if a circuit, section of cir-
cuit or individual component is capable of passing electricity through
it. Disconnect the battery and connect one lead of a self-powered test
light (continuity tester) to one end of the circuit being tested and the
other lead to the other end of the circuit. If the bulb lights, there is con-
tinuity, which means the circuit is passing electricity through it prop-
erly. Switches can be checked in the same way.

Remember that all electrical circuits are designed to conduct
electricity from the battery, through the wires, switches, relays, etc. to
the electrical component (light bulb, motor, etc.). From there it is di-
rected to the frame (ground/earth) where it is passed back to the bat-
tery. Electrical problems are basically an interruption in the flow of
electricity from the battery or back to it.

3 Battery - inspection and maintenance

1 Most battery damage is caused by heat, vibration, and/or low
electrolyte levels, so keep the battery securely mounted, check the
electrolyte level frequently and make sure the charging system is func-
tioning properly.

2 Refer to Chapter 1 for electrolyte level and specific gravity check-
ing procedures.

3 Check around the base inside of the battery for sediment, which
is the result of sulfation caused by low electrolyte levels. These de-
posits will cause internal short circuits, which can quickly discharge
the battery. Look for cracks in the case and replace the battery if either
of these conditions is found.

4  Check the battery terminals and cable ends for tightness and cor-
rosion. If corrosion is evident, remove the cables from the battery and
clean the terminals and cable ends with a wire brush or knife and
emery paper. Reconnect the cables and apply a thin coat of petroleum
jelly to the connections to slow further corrosion.

5  The battery case should be kept clean to prevent current leakage,
which can discharge the battery over a period of time (especially when
it sits unused). Wash the outside of the case with a solution of baking
soda and water. Do not get any baking soda solution in the battery
cells. Rinse the battery thoroughly, then dry it.

6  If acid has been spilled on the frame or battery box, neutralize it
with the baking soda and water solution, dry it thoroughly, then touch
up any damaged paint. Make sure the battery vent tube is directed
away from the frame and is not kinked or pinched.

7 Ifthe motorcycle sits unused for long periods of time, disconnect
the cables from the battery terminals. Refer to Section 4 and charge
the battery approximately once every month.

4  Battery - charging

1 If the machine sits idle for extended periods or if the charging sys-
tem malfunctions, the battery can be charged from an external source.
2  To properly charge the battery, you will need a charger of the cor-
rect rating, a hydrometer, a clean rag and a syringe for adding distilled
water to the battery cells.

3 The maximum charging rate for any battery is 1/10 of the rated
amp/hour capacity. As an example, the maximum charging rate for
a 14 amp/hour battery would be 1.4 amps. If the battery is charged at a
higher rate, it could be damaged.

4 Do not allow the battery to be subjected to a so-called quick
charge (high rate of charge over a short period of time) unless you are
prepared to buy a new battery.

5  When charging the battery, always remove it from the machine
and be sure to check the electrolyte level before hooking up the
charger. Add distilled water to any cells that are low.

6  Loosen the cell caps, hook up the battery charger leads (red to
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5.1b The EN450 main fuse and a spare are located under the seat

A  Fuse holder B  Spare fuse

| £ i . e
5.1a Most of the EN450 fuses are mounted inside a dummy horn;
the cover contains a spare fuse

A Cover B Fuses

5.2b The EN500 main fuse is located on the starter relay . ..

positive, black to negative), cover the top of the battery with a clean
rag, then, and only then, plug in the battery charger. Warning: Re-
member, the gas escaping from a charging battery is explosive, so
keep open flames and sparks well away from the area. If the gas ig-
nites, the entire battery can explode and spray acid. Also, the
electrolyte is extremely corrosive and will damage anything it comes in
contact with.
i35 ¥ . 7  Allow the battery to charge until the specific gravity is as specified
. : ¥ — . : (refer to Chapter 1 for specific gravity checking procedures). The
5.2a Most of the EN500 fuses, including the spares, are located charger must be unplugged and disconnected from the battery when
on the junction box making specific gravity checks. If the battery overheats or gases ex-
cessively, the charging rate is too high. Either disconnect the charger
or lower the charging rate to prevent damage to the battery.
8 If one or more of the cells do not show an increase in specific
gravity after a long slow charge, or if the battery as a whole does not
seem to want to take a charge, it is time for a new battery.
9  When the battery is fully charged, unplug the charger first, then
disconnect the leads from the battery. Install the cell caps and wipe
any electrolyte off the outside of the battery case.

5 Fuses - check and replacement

Refer to illustrations 5.1a, 5.1b., 5.2a, 5.2b, 5.2c and 5.4

1 On EN450 models, most of the fuses are located in a fuse box

(dummy horn) below the headlight (see illustration). The fuse box

cover contains a spare fuse. The main fuse is located in a holder under

the seat and its spare fuse is next to it (see illustration).

2 On EN500 models, all of the fuses except the main fuse are

¥ - located under the seat, on the junction box (see illustration). The man

- / fuse is located on the starter relay (see illustrations). The fuses on the
junction box are protected by a plastic cover, which snaps info place
This box contains fuses (and spares) which protect the fan hesalgRt
taillight and accessory circuit wiring and components from & e
caused by short circuits.

5.2¢ ...remove the cover for access to the fuse

A Fuse B Starter relay terminals




Chapter 9 Electrical system

Normal Failed
5.4 A blown “plug-in” type fuse can be identified by a broken
element - be sure to replace a blown fuse with one of the same
amperage rating

3  If you have a test light, the fuses can be checked without remov-
ing them. Turn the ignition to the On position, connect one end of the
test light to a good ground (earth), then probe each terminal on top of
the fuse. If the fuse is good, there will be voltage available at both ter-
minals. If the fuse is blown, there will only be voltage present at one of
the terminals.

4  The ‘plug-in’ type fuses used on the EN500 can be pulled from
position. If you can't pull the fuse out with your fingertips, use a pair of
needle-nose pliers. A blown fuse is easily identified by a break in the
element (see illustration).

5 If a fuse blows, be sure to check the wiring harnesses very care-
fully for evidence of a short circuit. Look for bare wires and chafed,
melted or burned insulation. If a fuse is replaced before the cause is lo-
cated, the new fuse will blow immediately.

6  Never, under any circumstances, use a higher rated fuse or bridge
the fuse block terminals, as damage to the electrical system - including
melted wires, ruined components, and fire - could result.

7  Occasionally a fuse will blow or cause an open circuit for no obvi-
ous reason. Corrosion of the fuse ends and fuse block terminals may
occur and cause poor fuse contact. If this happens, remove the corro-
sion with a wire brush or emery paper, then spray the fuse end and ter-
minals with electrical contact cleaner.

6  Junction box (EN500 models) - check

Refer to illustrations 6.1, 6.2a, 6.2b and 6.2¢c

1 The junction box is used on EN500 models only to house the
starter circuit relay (not the starter relay) and the headlight relay (US and
Canada only) (see illustration). Neither of these relays is replaceable

slide it out of its holder and disconnect the electrical connectors

individually. If one of them fails, the junction box must be replaced.

2 In addition to the relay checks, the fuse circuits and diode circuits
should be checked also, to rule out the possibility of an open circuit
condition or blown diode within the junction block as the cause of an
electrical problem. Schematics of the junction box and a terminal iden-
tification chart can be found in the accompanying illustrations (see il-
lustrations).

Fuse circuit check

Refer to illustration 6.4

3 Remove the junction box mounting bolt and slide it out of its
holder (see illustration 6.1). Unplug the electrical connectors from the
box.

4 If the terminals are dirty or bent, clean and straighten them. Using
the accompanying table as a guide, check the continuity across the in-
dicated terminals with an ohmmeter - some should have no resistance
and others should have infinite resistance (see illustration).

5 If the resistance values are not as specified, replace the junction
box.

Diode circuit check

6  Remove the junction box mounting bolt and slide it out of its holder
(see illustration 6.1). Unplug the electrical connectors from the box.

o Using an ohmmeter, check the resistance across the following
pairs of terminals, then write down the readings.

10A Fan Fuse

10A Accessory Fuse
10A Head Fuse

Headlight Relay

10A Tail Fuse

Starter Circuit Relay
2 g
Pt
P

®

Diodes for Safety Device

6.2a Junction box terminal and circuit identification (US and Canadian models)
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i

10A Accessory Fuse
10A Fan Fuse
10A Head Fuse

4

ds_for’szety Device J
10A Tail Fuse

&)

Starter Circuit Relay

6.2b Junction box terminal and circuit identification (UK models)

ll_ﬁ_ll
® 0
@ ® ® ®

8-Pin Connector

. 10-Pin Connector

6.2c Junction box terminal pin numbers

Relay Circuit Inspection
(with the battery disconnected)

Meter Connection | Meter Reading(€2)

- B
7 -13
Starter 11 =13
Relay 12-13
*US, Canadian models only

6.10a With the junction box unplugged, there should be infinite
resistance between the indicated terminals

Headlight
Relay

Here are the terminal pairs to be checked:
13 and 8 (US and Canadian models only)
13 and 9 (US and Canadian models only)
12 and 14

15and 14

16 and 14
8 Now, reverse the ohmmeter leads and check the resistances

again, writing down the readings. The resistances should be low in one
direction and at least ten times as high in the other direction. If the
readings for any pair of terminals are low or high in both directions, a
diode is defective and the junction box must be replaced.

Relay checks

Refer to illustrations 6.10a and 6.10b

9  Remove the junction box mounting bolt and slide it out of its holder
(see illustration 6.1). Unplug the electrical connectors from the box.

10 Using an chmmeter, check the continuity across the terminals in-
dicated in the accompanying table (see illustration). Then, energize
each relay by applying battery voltage across the indicated terminals

Fuse Circuit Inspection
Meter Connection
12
1—-3A/B
8 =7
8=17
1=
3A/B—8
8—-17

Meter Reading(Q)

6.4 Using an ohmmeter, check the continuity across the
indicated pairs of terminals

Relay Circuit Inspection
(with the battery connected)
Battery
Connection

+ -

Meter
Connection

9-13
11 =12

T8
=14

Headlight
Starter

*US, Canadian Models only

6.10b Use jumper wires to connect battery voltage to the
indicated terminals, then check the continuity across the
indicated terminals - the resistance should be zero

L—

and check the continuity across the corresponding terminals shown on

the table (see illustration).
11  If the junction box fails any of these tests, it must be replaced.

7 Lighting system - check

1 The battery provides power for operation of the headlight, tail-
light, brake light, license plate light and instrument cluster lights. if

none of the lights operate, always check battery voltage before pro-

ceeding. Low battery voltage indicates either & faulty battery, low

tery electrolyte level or a defective charging system. Refer to G

for battery checks and Sections 28 through 32 for che

tests. Also, check the condition of the fuses and

fuses with new ones.
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8.1 The headlight assembly is secured by one screw on
either side (the upper forward screw is for headlight
horizontal adjustment)

A Mounting screws

8.3 The bulb holder is held in place by this retaining clip

Headlight

2 If the headlight is out when the engine is running (US, Canadian
models) or with the lighting switch On (UK models), check the fuse first
with the key On (see Section 5), then unplug the electrical connector
for the headlight and use jumper wires to connect the bulb directly to
the battery terminals. If the light comes on, the problem lies in the
wiring or one of the switches in the circuit. Refer to Sections 19 and 20
for the switch testing procedures, and also the wiring diagrams at the
end of this Chapter. On US and Canadian models also check the head-
light relay in the junction box (Section 6).

3  US and Canadian EN450 models use an additional relay in the
system, called the reserve lighting unit. On these models, the headlight
doesn’'t come on when the ignition switch is first turned on, but comes
on when the starter button is pressed and stays on until the ignition is
turned off. The light will go out whenever the starter is operated after
the engine has stalled (this prevents excessive strain on the battery).
This component is checked by process of elimination (if all other parts
and circuits in the lighting system are good, the reserve lighting device
is defective). For this reason, it's a good idea to have a Kawasaki
dealer check the lighting system before replacing the reserve lighting
device. Refer to the illustration on page 9-23 for a circuit diagram of
the system.

Taillight/license plate light

4 If the taillight fails to work, check the bulbs and the bulb terminals
first, then check for battery voltage at the red wire in the taillight. If volt-
age is present, check the ground (earth) circuit for an open or poor con-
nection.

5 If no voltage is indicated, check the wiring between the taillight
and the main (key) switch, then check the switch.

8.2 Pull up on the tab to lift the dust cover away from the

headlight; be sure to push the dust cover all the
way on after changing the bulb

8.4 Unhook the clip and move it aside, then pull the
bulb holder out of the socket

Brake light
6  See Section 14 for the brake light circuit checking procedure.

Neutral indicator light

7 Ifthe neutral light fails to operate when the transmission is in Neu-
tral, check the fuses and the bulb (see Section 17 for bulb removal pro-
cedures). If the bulb and fuses are in good condition, check for battery
voltage at the wire attached to the neutral switch on the left side of the
engine. If battery voltage is present, refer to Section 22 for the neutral
switch check and replacement procedures.

8 If no voltage is indicated, check the wires between the junction
box and the bulb (EN500 models), the junction box and the switch
(ENS00 models) and between the switch and the bulb for open circuits
and poor connections.

Oil pressure warning light
9  See Section 18 for the oil pressure warning light circuit check.

Coolant temperature warning light
10 See Chapter 3, Section 5 for the coolant temperature warning
light circuit check.

8  Headlight bulb - replacement

Refer to illustrations 8.1, 8.2, 8.3 and 8.4

1 Remove the headlight assembly securing screw from each side of
the housing, pull out the assembly and disconnect the electrical con-
nector (see illustration).

2 Pull up the tab and remove the dust cover (see illustration).

3 Lift up the retaining clip and swing it out of the way (see illustra-
tion). Warning: /f the headlight has just been on, let the bulb cool be-
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9.3a Label the single connectors, then disconnect all of the
wiring connectors inside the headlight housing

9.5 Remove the horn bracket bolts (arrow) (left bolt shown)

fore you continue. It will be hot to enough to cause burms.

4 Remove the bulb holder (see illustration).

5  When installing the new bulb, reverse the removal procedure. Be
sure not to touch the bulb with your fingers - oil from your skin will
cause the bulb to overheat and fail prematurely. If you do touch the

bulb, wipe it off with a clean rag dampened with rubbing alcohol.

9 Headlight assembly - removal and installation

1 Remove the headlight bulb hoider housing (see Section 8).

EN450 models

2 Remove the nuts and bolts that secure the sides of the headlight
assembly to the motorcycle.

EN500 models

Refer to illustrations 9.3a, 9.3b and 9.5

3 Disconnect the electrical connectors inside the headlight housing
and remove the headlight assembly mounting boit (see illustrations).
4 Remove the steering stem cover (see Chapter 6).

5  Disconnect the wires from the horn and remove the horn bracket
bolts (see illustration). Detach the headlight assembly from the horn
bracket.

6 Installation is the reverse of removal. Be sure the Top mark on the
lens is up. Adjust the headlight aim (see Section 10).

10 Headlight aim - check and adjustment

Refer to illustrations 10.3a and 10.3b

1 An improperly adjusted headlight may cause problems for on-
coming traffic or provide poor, unsafe illumination of the road ahead.
Before adjusting the headlight, be sure to consult with local traffic

9.3b The headlight assembly on EN500 models is secured
at the top by a bolt

10.3a The horizontal adjusting screw on EN450 models is low on

the right side of the headlight ring . . .

A Horizontal adjuster

.. and on EN500 models it's high on the right side
of the headlight ring

A Horizontal adjuster

laws and regulations. §
2 The headlight beam can be adjusted both vertically and horizon-
tally. Before performing the adjustment, make sure the fuel tank has at
least a half tank of fuel, and have an assistant sit on the seat. '

3 Insert a Phillips screwdriver into the horizontal adjuster screw (see
illustrations), then turn the adjuster as necessary to center the beam.

EN450 models

4  To adjust the vertical position of the beam, remove the headiight
bulb housing (see Section 9). Loosen the nuts and bolts on ﬂﬁlﬁ
that secure the headlight bulb housing to the motorcycle, raise of
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; . - a ]
10.5 The vertical adjusting screw on EN500 models is low on the
left side of the headlight ring

A Vertical adjuster

11.1b The tail/brake light lens is secured by two screws (arrows)

lower the headlight assembly as needed and reinstall the headlight
bulb housing.

EN500 models

Refer to illustration 10.5
5 Insert the screwdriver into the vertical adjuster screw and turn the
adjuster as necessary to raise or lower the beam (see illustration).

11 Turn signal, tail/brake light and license plate light bulbs -
replacement

Refer to illustrations 11.7a, 11.1band 11.1c

1 Remove the lens securing screw(s) and take off the lens (see il-
lustrations).

2  Push the bulb in and turn it counterclockwise (anti-clockwise) to
remove it. Check the socket terminals for corrosion and clean them if
necessary. Line up the pins on the new bulb with the slots in the
socket, push in and turn the bulb clockwise until it locks in place. It is a
good idea to use a paper towel or dry cloth when handling the new
bulb to prevent injury if the bulb should break and to increase bulb life.
3  Position the lens on the reflector and install the screws. Be careful
not to overtighten them.

12 Turn signal assemblies - removal and installation

Refer to illustrations 12.3 and 12.4

1 The turn signal assemblies can be removed individually in the
event of damage or failure.

2 To remove a turn signal assembly, first follow the wiring harness
from the turn signal to its electrical connectors. Mark the wires with

11.1a Turn signal lenses are secured by one or
two screws (arrow)

12.3 Turn signal assembly details (EN450 models)

pieces of numbered tape then unplug the electrical connectors.

3 If you're working on an EN450 model, remove the mounting
screw and washer (see illustration).

4  If you're working on an EN500 model, remove the upper triple
clamp (see Chapter 6) or the rear seat back support bracket (see
Chapter 8). Unscrew the nut that secures the turn signal to the triple
clamp or bracket (see illustration).

5 Installation is the reverse of the removal procedure.

13 Turn signal circuit - check

1 The battery provides power for operation of the signal lights, so if
they do not operate, always check the battery voltage and specific
gravity first. Low battery voltage indicates either a faulty battery, low
electrolyte level or a defective charging system. Refer to Chapter 1 for
battery checks and Sections 28 through 32 for charging system tests.
Also, check the fuses (see Section 5).
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S

12.4 The turn signals on EN500 models are secured by a nut
inside the triple clamp or seat back support bracket

A Warning light harness

B Speedometer harness

C Speedometer cable

D  Tum signal assembly mounting nut

15.2 Instrument housing mounting bolts (EN500 models)

2  Most turn signal problems are the result of a burned out bulb or
corroded socket. This is especially true when the turn signals function
properly in one direction, but fail to flash in the other direction. Check
the bulbs and the sockets (see Section 11).

3 |If the bulbs and sockets check out okay, refer to the wiring
diagrams at the end of this Chapter and check for power at the turn
signal relay with the ignition On. On EN450 models, it's under the seat
on the right side of the motorcycle; on EN500 models it's on the bat-
tery cover. If there’s no power at the relay, check the junction box
(EN500 models) (see Section 6) and the switch (see Section 21).

4 If the junction box and switch are okay, check the wiring between
the turn signal relay and the turn signal lights (see the wiring diagrams
at the end of this Chapter).

5 | the wiring checks out okay, replace the turn signal relay.

6 The EN450 A1 through A4 models have self cancelling turn sig-
nals. The circuit comprises the distance sensor in the speedometer
and the turn signal control unit mounted on the electrical components
plate under the seat (see the illustration on page 9-23). If a fault oc-
curs in the self cancelling function, and the tum signals function nor-
mally when operated manually, check the distance sensor, control unit,
and their associated wiring to the handlebar switch.

7  The distance sensor can be checked by disconnecting its wiring
at the connector (which can be accessed from the headlight housing)
and connecting an ohmmeter across the red and green wires on the
sensor side of the connector. Disconnect the speedometer drive cable
at the wheel end and have an assistant turn the inner cable slowly
while you observe the meter reading. If the sensor is functioning cor-
rectly, the ohmmeter should show continuity four times per cable revo-
lution.

. $ ¢
14.6 The brake light switch mounted on the brake lever is
retained by a screw

8 There is no test procedure for the turn signal control unit; if the
fault cannot be traced to the distance sensor, switch or wiring, the
control unit should be replaced.

14 Brake light switches - check and replacement

Circuit check

1 Before checking any electrical circuit, check the fuses (see Sec-
tion 5).

2 Using a test light (or voltmeter) connected to a good ground
(earth), check for voltage at the brown wire terminal in the elecirical
connector at the brake light switch. If there’s no voltage present, check
the brown wire between the switch and the main (key) switch (EN450
models) or between the switch and the junction box (EN500 models)
(see the wiring diagrams at the end of this Chapter).

3 If voltage is available, touch the probe of the test light to the other
terminal of the switch, then pull the brake lever or depress the brake
pedal - if the test light doesn’t light up, replace the switch.

4 If the test light does light, check the wiring between the switch
and the brake lights (see the wiring diagrams at the end of this
Chapter).

Switch replacement

Brake lever switch

Refer to illustration 14.6

5  Unplug the electrical connectors from the switch.

6 Remove the mounting screw (see illustration) and detach the
switch from the brake lever bracket/front master cylinder.

7  Installation is the reverse of the removal procedure. The brake
lever switch isn't adjustable.

Brake pedal switch

8 Locate the switch at the brake pedal, follow its wiring harmess 1o
the electrical connector and disconnect it.

9 Loosen the adjuster nut and unscrew the switch.

10 Install the switch by reversing the removal procedure.

11 Adjust the switch by following the procedure described in Chap-
ter 1.

15 Instrument and warning light housings (EN500 models) - 2
removal and installation 3

Refer to illustration 15.2

1 Disconnect the electrical connectors from the te

(if equipped), speedometer and warning light hamesses
tion 12.4). ;
2 Disconnect the speedometer cable and reme
mounting bolts (see illustration), then detach
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16.4a Instrument cluster details (EN450 models)

bracket. Caution: Keep the gauge(s) in an upright position while it's off
the motorcycle or the gauges will be ruined.
3 Installation is the reverse of the removal procedure.

16 Meters and gauges - check and replacement

Check
Temperature gauge (if equipped)

1 Refer to Chapter 3 for the temperature gauge checking proce-
dure.

Speedometer and tachometer (if equipped)

2 Special instruments are required to properly check the operation
of these meters. Take the instrument cluster to a Kawasaki dealer ser-
vice department or other qualified repair shop for diagnosis.

Gauge replacement

Refer to illustrations 16.4a and 16.4b

3 If you're working on an EN500 model, remove the handlebar (see
Chapter 6).

4  Remove the screws that secure the instrument housings (see il-
lustrations). Remove the gauge mounting fasteners and remove the
gauge from the housing. Caution: Always store the cluster with the

16.4b Instrument cluster details (EN500 models)

gauges facing up or the gauges will be ruined.
5 Installation is the reverse of the removal procedure.

Speedometer cable replacement

6 Disconnect the speedometer cable from the cluster (see illustra-
tion 12.4).

7 Disconnect the lower end of the speedometer cable from the
drive at the front wheel. Note carefully how the cable is routed., then re-
move it.

8 Installation is the reverse of the removal steps.

17  Instrument and warning light bulbs - replacement

1 To replace a bulb, pull the appropriate rubber socket out of the
back of the instrument housing, then pull the bulb out of the socket. If
the socket contacts are dirty or corroded, they should be scraped
clean and sprayed with electrical contact cleaner before new bulbs are
installed.

2  Carefully push the new bulb into position, then push the socket
into the instrument housing.

18 Oil pressure switch - check and replacement

Refer to illustration 18.2

1 If the oil pressure warning light fails to operate properly, check the
oil level and make sure it is correct.

2 If the oil level is correct, disconnect the wire from the oil pressure
switch, which is located on the left side of the oil pan near the front of
the engine (see illustration). Turn the main switch On and
ground/earth the end of the wire. If the light comes on, the oil pressure
switch is defective and must be replaced with a new one (only after
draining the engine oil),

3 If the light does not come on, check the oil pressure warning light
bulb, the wiring between the oil pressure switch and the light, and be-
tween the light and the main (key) switch (EN450 models) or between
the light and the junction box (EN500 models) (see the wiring diagrams
at the end of this Chapter).
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18.2 The oil pressure switch is mounted in the oil pan on
the left side of the engine near the front

Ignition Switch Connections
BR w

OFF
ON
P(Park)

19.2b ... and this is the EN500 continuity diagram

4  To replace the switch, drain the engine oil (see Chapter 1) and un-
screw the switch from the oil pan. Coat the threads of the new switch
with a non-permanent thread locking agent (not sealant), then screw
the unit into its hole, tightening it to the torque listed in this Chapter's
Specifications.

5  Fill the crankcase with the recommended type and amount of oil
(see Chapter 1) and check for leaks.

19 Ignition main (key) switch - check and replacement

Check

Refer to illustrations 19.2a and 19.2b

1 Disconnect the ignition switch electrical connector.

2  Using an ohmmeter, check the continuity of the terminal pairs in-
dicated in the accompanying table (see illustrations). Continuity
should exist between the terminals connected by a solid line when the
switch is in the indicated position.

3 |f the switch fails any of the tests, replace it.

Replacement

Refer to illustration 19.6

4 Remove bodywork components as necessary for access to the
switch mounting screws.

5  If you haven't already done so, unplug the switch electrical con-
nector.

6 The switch is held to the upper triple clamp with two shear-head
bolts. Using a hammer and a sharp punch, knock the shear-head bolts
in a counterclockwise (anti-clockwise) direction to unscrew them (see
illustration). If they're too tight and won't turn, carefully drill holes
through the centers of the bolts and unscrew them using a screw ex-
tractor (E-Z Out). Detach the switch from the upper triple clamp.

7 Hold the new switch in position and install the new shear-head
bolts. Tighten the bolts until the heads break off.

8 The remainder of installation is the reverse of the removal steps.

Ignition Switch Connections

BR/W | W

OFF, LOCK
ON
P (Park)

O ——

19.2a Check the continuity of the ignition switch in the different
switch positions across the indicated terminals - this
is the EN450 continuity diagram . ..

SHEAR-HEAD

P S—

19.6 The shear-head bolts (arrows) must be carefully drilled and
removed with a screw extractor or knocked in a
counterclockwise (anti-clockwise) direction
with a hammer and punch

20 Handlebar switches - check

Refer to illustrations 20.4a and 20.4b

1 Generally speaking, the switches are reliable and trouble-free.
Most troubles, when they do occur, are caused by dirty or corroded
contacts, but wear and breakage of internal parts is a possibility that
should not be overlooked. If breakage does occur, the entire switch
and related wiring harness will have to be replaced with a new one,
since individual parts are not usually available.

2 The switches can be checked for continuity with an ohmmeter or
a continuity test light. Always disconnect the battery ground/earth ca-
ble, which will prevent the possibility of a short circuit, before making
the checks. -

3 Trace the wiring hamess of the switch in question anc tn g
electrical connectors. 2
4  Using the chmmeter or test light, check for continuity
the terminals of the switch harmess with the SWitchinthe:

tions (see illustrations). Continuity shouid exist between the te
connected by a solid line when the switch is in the indicated position.




Chapter 9 Electrical system

Headlight Switch Connections Side Stand Switch Connections
(Other than US, Canada)

R/W R/BL When side stand is up s

OFF When side stand is down |
O Commmpm—
ON C*) Rear Brake Light Switch Connections

Qil Pressure Switch Connections™ When brake pedal is pushed down
SW. Terminal 777 When brake pedal is released

When engine is stopped
When engine is running

Starter Button Connections
* . Engine lubrication system is in good condition. BK/R

Free
Push on [ e——

Horn Button Connections
BK/W

Dimmer Switch Connections
Free

Push on | e R/BK | BL/Y | RIY
Hi O——)

LO i ——_

Engine Stop Switch Connections

R Y/R Passing Button Connections
OFF BL

RUN | PSR Free
Push on RS |

Front Brake Light Switch Connections

When brake lever is pulled in

When brake lever is released

Neutral Switch Connections

SW. Terminal
When transmission is in neutral | a——
When transmission is not in neutral

Turn Signal Switch Connections

GY 0 ¢ W/R | BL/W
O (*j
C*D C*j

Starter Lockout Switch Connections
BK/Y
When clutch lever is pulled in Com—()

When clutch lever is released w

20.4a Continuity tables for the handlebar switches (EN450 models)
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Starter Lockout Switch Connections Starter Button Connections
BK R

When clutch lever is pulled in ree (Free)
When clutch lever is released PUSH (Push) Qi

Horn Button Connections Headlight Switch Connections
(Other than US and Canada)

R/W R/BL BL/Y

BK/W

(Free)

ON (Push) O

OFF
0 o——0

ON e

Turn Signal Switch Connections
G ¢} Y

D kg O

0il Pressure Switch Connections”
SW. Terminal

When engine is stopped e

(et

When engine is running

Dimmer Switch Connections * . Engine lubrication system is in good condition.

R/BK BL/Y Neutral Switch Connections

Hi i SW. Teminal |
—0

LO OO0 When transmission is B
in neutral

Front Brake Light Switch Connections When transmission is
BK not in neutral

When brake lever is pulled in —

When brake lever is released

Side Stand Switch Connections

G/W
When side stand is up O

Engine Stop Switch Connections
| Y/R R When side stand is down

OFF
RUN

Rear Brake Light Switch Connections

When brake pedal is pushed down
When brake pedal is released

20.4b Continuity tables for the handlebar switches (EN500 models)
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21.1 The handlebar switches are mounted inside the
housings on the handlebar

5 If the continuity check indicates a problem exists, refer to Sec-
tion 21, disassemble the switch and spray the switch contacts with
electrical contact cleaner. If they are accessible, the contacts can be
scraped clean with a knife or polished with crocus cloth. If switch com-
ponents are damaged or broken, it will be obvious when the switch is
disassembled.

21 Handlebar switches - removal and installation

Refer to illustrations 21.1, 21.3a and 21.3b

1 The handlebar switches are composed of two halves that clamp
around the bars. They are easily removed for cleaning or inspection by
taking out the clamp screws and pulling the switch halves away from
the handlebars (see illustration).

2  To completely remove the switches, the mounting screws should
be removed (see illustration 21.1) and the electrical connectors in the
wiring harness should be unplugged.

3 When installing the switches, make sure the wiring harnesses are
properly routed to avoid pinching or stretching the wires. If there's an
alignment tab on the switch housing, make sure it engages with the
hole in the handlebar (see illustrations).

22 Neutral switch - check and replacement

Refer to illustration 22.3

Check

1 Remove the shift pedal and linkage (see Chapter 2).

2  Remove the engine pulley cover (see Chapter 6).

3 Disconnect the wire from the neutral switch (see illustration).
Connect one lead of an ohmmeter to a good ground (earth) and the
other lead to the post on the switch.

4  When the transmission is in neutral, the ohmmeter should read 0
ohms - in any other gear, the meter should read infinite resistance.

5 If the switch doesn't check out as described, replace it. Note: if
the neutral light works intermittently, try removing the switch and rein-
stalling it temporarily without its sealing washer. If the light now works
consistently, the switch plunger is worn and the switch should be re-
placed (don't just leave the old switch in position without the washer).

Replacement

6  Unscrew the neutral switch from the case and remove the sealing
washer.

7 Install the switch with a new sealing washer and tighten it se-
curely.

21.3a There’s an alignment hole for the switch housing
in the handlebar (arrow) . . .

.. . be sure the tab on the switch housing (arrow) fits into
the hole when the housing is installed

22.3 Location of the neutral switch (arrow)

23 Sidestand switch - check and replacement

Check

1 Place the bike on the centerstand.

2  Follow the wiring harness from the switch to the connector, then
disconnect the connector.

3 Connect the leads of an ohmmeter to the green/white and
brown/black (EN450 models) or green/white and black/yellow (EN500
models) wire terminals on the switch side of the connector.
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23.7 The sidestand switch is mounted on
the frame just forward of the sidestand

24.1 The horn is accessible from the front
of the motorcycle - note the electrical

25.9 The mounting tabs fit into slots in
the relay holder (arrows) - EN500 models

connectors (arrow)

4 With the sidestand in the up position, there should be continuity
through the switch (0 ohms). With the sidestand down, there should be
no continuity (infinite resistance).

5 If the switch fails either of these tests, replace it.

Replacement

Refer to illustration 23.7

6  Support the bike and raise the sidestand.

7  Remove the switch mounting screws (see illustration). Follow
the wiring harness to the electrical connector, unplug it and remove the
switch.

8 Installation is the reverse of the removal procedure.

24 Horn - check, replacement and adjustment

Refer to illustration 24.1

Check

1 Unplug the electrical connectors from the horn (see illustration).
Using two jumper wires, apply battery voltage directly to the terminals
on the horn. If the horn sounds, check the switch (see Section 20) and
the wiring between the switch and the horn (see the wiring diagrams at
the end of this Chapter).

2  Ii the horn doesn’t sound, replace it.

Replacement

3  Detach the electrical connectors and unbolt the horn bracket from
the frame.

4  Detach the horn from the bracket and transfer the bracket to the
new horn.

5 Installation is the reverse of removal.

25 Starter relay and starter circuit relay - check and
replacement

Starter relay
Check

1 Remove the rear right (EN450 models) or left (EN500 models) side
panel (see Chapter 8).

2  Disconnect the battery positive cable and the starter cable from
the terminals on the starter relay (see illustration 5.2c). Caution: Don't
let the battery positive cable make contact with anything, as it would be
a direct short to ground/earth.

3  Connect the leads of an ohmmeter to the terminals of the starter
relay.

4 Turn the ignition switch to On and the engine stop switch to Run.
Place the transmission in Neutral.

5  Press the starter button - the relay should click and the ohmmeter

® ®

=

S @

4

- e

Ohmmeter

et

Relay

"

12V Battery

25.11 Starter circuit relay check (EN450 models)

should indicate 0 ohms.
6 If the meter doesn’t read 0 ohms or the relay doesn't click, re-
place it.

Replacement

Refer to illustration 25.9

7  Disconnect the cable from the negative terminal of the battery.

8  Detach the battery positive cable, the starter cable and electrical
connector from the relay.

9  Pull the relay holder off its mounting tabs (see illustration).

10 Installation is the reverse of removal. Reconnect the negative bat-
tery cable after all the other elecirical connections are made.

Starter circuit relay
Refer to illustration 25.11
11 On EN450 models, the relay is a small cylindrical unit mounted in

an upright position, next to the main starter relay. To check its opera-

tion, disconnect its wire connector plug and remove the relay from the
motorcycle. Connect a 12V battery and ohmmeter across the relay ter-
minals shown (see illustration). With the battery connected, the meter
should indicate 0 ohms (continuity), and with the battery disconnected,
high resistance (no continuity) should be indicated.

12 On EN500 models, the starter circuit relay is incorporated in the
junction box; refer to the tests described in Section 6.
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26.3 Pull back the covers and disconnect the starter
wires (arrows)

and pull off the cover (pull firmly to overcome the pull of
the rotor magnets, but don't force it)

26 Starter motor - removal and installation

Refer to illustrations 26.3, 26.4a, 26.4b, 26.5, 26.6 and 26.7

Removal

1 Remove the fuel tank and carburetors (see Chapter 4).

2  Disconnect the cable from the negative terminal of the battery.

3 Remove the nuts retaining the starter wires to the starter (see il-
lustration).

4 Remove the alternator cover bolts and pull off the cover (see il-
lustrations). Note: The alternator magnets will hold the cover on. Pull
firmly to remove it, but don't pry it off. If it won’t come off with a firm
two-hand pull, make sure you've removed all of the cover bolts.

5  Remove the starter chain cover (see illustration).

6  Remove the starter mounting bolts (see illustration).

7 Lift the starter up a little bit and disengage the starter sprocket
from the chain (see illustration).

8 - Check the condition of the O-ring on the end of the starter and re-
place it if necessary.

Installation
9  Apply a little engine oil to the O-ring and install the starter by re-
versing the removal procedure.

&

26.4a Remove the alternator cover
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27.2b Exploded view of the starter motor (EN500 models)

Starter mounting bolt
End cover

Washers

Terminal bolt and nut
Brush plate

O-ring

Terminal washers

Housing and armature
O-ring

Reduction gear housing
O-ring

Snap-ring

Through-bolt

Sprocket

27.5 Push the terminal bolt through the housing and remove the
plastic brush holder (EN450 model shown)

27.2a Exploded view of the starter motor (EN450 models)

Starter mounting bolt Housing and armature
End cover O-ring

Washers Reduction gear housing
Terminal bolt and nut O-ring

Brush plate Snap-ring

O-ring Through-bolt

Terminal washers Sprocket

27.4 Remove the brush plate from the housing
(EN450 model shown)

27 Starter motor - disassembly, inspection and reassembly

1 Remove the starter motor (see Section 286).

Disassembly

Refer to illustrations 27.2a, 27.2b, 27.4 and 27.5

2  Mark the position of the housing to each end cover. Remove the
two through-bolts and detach the end and reduction covers (see illus-
trations).

3 Pull the armature out of the housing (toward the reduction gear
side).

4  Remove the brush plate from the housing (see illustration).

5 Remove the nut and push the terminal bolt through the housing.
Remove the two brushes with the plastic holder from the housing (see
illustration).

-
Inspection 3’

Refer to illustrations 27.6, 27.7, 27.8a, 27.8b, 27.9 27.10

6 The parts of the starter motor that most likely will require attention
are the brushes. Measure the length of the brushes and ot
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27.6 Measure the length of the brushes and compare the length
of the shortest brush with the length listed in this
Chapter’s Specifications

L &
L ke & i

27.8a Continuity should exist between the commutator bars

results to the brush length listed in this Chapter's Specifications (see
illustration). If any of the brushes are worn beyond the specified limits,
replace the brush holder assembly with a new one. If the brushes are
not worn excessively, cracked, chipped, or otherwise damaged, they
may be reused.

7 Inspect the commutator (see iflustration) for scoring, scratches
and discoloration. The commutator can be cleaned and polished with
crocus cloth, but do not use sandpaper or emery paper. After cleaning,
wipe away any residue with a cloth soaked in an electrical system
cleaner or denatured alcohol. Measure the commutator diameter and
compare it to the diameter listed in this Chapter's Specifications. If it is
less than the service limit, the motor must be replaced with a new one.
8 Using an ohmmeter or a continuity test light, check for continuity
between the commutator bars (see illustration). Continuity should ex-
ist between each bar and all of the others. Also, check for continuity
between the commutator bars and the armature shaft (see illustra-
tion). There should be no continuity between the commutator and the
shaft. If the checks indicate otherwise, the armature is defective.

9 Check for continuity between the brush plate and the brushes
(see illustration). The meter should read close to 0 ohms. If it doesn’t,
the brush plate has an open and must be replaced.

10 Using the highest range on the ohmmeter, measure the resistance
between the brush holders and the brush plate (see illustration). The
reading should be infinite. If there is any reading at all, replace the
brush plate.

27.7 Check the commutator for cracks and discoloring, then
measure the diameter and compare it with the minimum diameter
listed in this Chapter’s Specifications

27.8b There should be no continuity between the commutator
bars and the armature shaft

i A
T v, o

27.9 There should be almost no resistance (0 ohms) between the
brushes and the brush plate (EN450 model shown)

11 Check the starter reduction gears for worn, cracked, chipped and
broken teeth. If the gears are damaged or worn, replace the starter
motar.




27.10 There should be no continuity between the brush plate
and the brush holders (the resistance should be infinite)
(EN450 model shown)

27.12 Install the washers on the starter terminal as shown
(EN450 model shown)

27.13 When installing the brush plate, make sure the brush leads
fit into the notches in the plate (arrow) - also, make sure the
tongue on the plate fits into the notch in the housing (arrows)

27.14b ... then pull the end of the spring 1/2 turn clockwise and
seat the end of it in the groove in the end of the brush
(EN450 model shown)

7.14a Install each brush spring on the post in this position
(EN450 model shown) . ..

Reassembly

Refer to illustrations 27.12, 27.13, 27.14a and 27.14b

12 Install the plastic brush holder into the housing. Make sure the
terminal bolt and washers are assembled correctly (see illustration).
Tighten the terminal nut securely.

13 Detach the brush springs from the brush plate (this will make ar-
mature installation much easier). Install the brush plate into the hous-
ing, routing the brush leads into the notches in the plate (see illustra-
tion). Make sure the tongue on the brush plate fits into the noteh in the
housing.

14 Install the brushes into their holders and slide the armature into
place. Install the brush springs (see illustrations).

15 Install any washers that were present on the end of the armature
shaft. Install the end and reduction covers, aligning the protrusions
with the notches. Install the two through-bolts and tighten them se-
curely. ;

28 Charging system testing - general information and
precautions

1 If the performance of the charging system is suspect, the system
as a whole should be checked first, followed by testing of the individual
components (the alternator and the voltage regulator/rectifier). Note:
Before beginning the checks, make sure the batiery is fully charged
and that all system connections are clean and tight.
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2  Checking the output of the charging system and the performance
of the various components within the charging system requires the use
of special electrical test equipment. A voltmeter or a multimeter is the
absolute minimum equipment required. In addition, an ohmmeter is
generally required for checking the remainder of the system.

3 When making the checks, follow the procedures carefully to pre-
vent incorrect connections or short circuits, as irreparable damage to
electrical system components may result if short circuits occur. Be-
cause of the special tools and expertise required, it is recommended
that the job of checking the charging system be left to a dealer service
department or a reputable motorcycle repair shop.

29 Charging system - output test

Refer to illustration 29.3

Caution: Never disconnect the battery cables from the battery while
the engine is running. If the battery is disconnected, the alternator and
regulatar/rectifier will be damaged.

1 To check the charging system output, you will need a voltmeter or
a multimeter with a voltmeter function.

2  The battery must be fully charged (charge it from an external
source if necessary) and the engine must be at normal operating tem-
perature to obtain an accurate reading.

3 Remove the right front side cover (see Chapter 8), locate the reg-
ulator/rectifier (see illustration) and follow its wiring harness to the
connector.

4 Attach the positive (red) voltmeter lead to the white/red wire ter-
minal and the negative lead to the black/yellow wire terminal. Caution:
The white/red wire is connected directly to the battery at all times, so
don’t allow the voltmeter to short this terminal to ground (earth) (don't
let the voltmeter negative lead touch metal). The voltmeter selector
switch (if so equipped) must be in a DC volt range greater than 15 volts.
5  Start the engine. Run it at varying speeds up to 4,000 rpm, with
headlight off and with it on (for US and Canadian models, disconnect the
black/yellow wire at the headlight to tumn it off with the engine running).

6  The charging system output should be within the range listed in this
Chapter's Specifications. It should be at the low end of the range at low
engine speeds and at the high end of the range at higher engine speeds.
7 If the output is as specified, the alternator is functioning properly.
If the charging system as a whole is not performing as it should, refer
to Section 32 and check the voltage regulator/rectifier.

8  Low voltage output may be the result of damaged windings in the
alternator stator coils, loss of magnetism in the alternator rotor or
wiring problems. Make sure all electrical connections are clean and
tight, then refer to Sections 30 and 31 for specific alternator tests.

30 Alternator - output test

1 Follow the wiring harness from the alternator housing to the con-
nector, then disconnect the connector.,

2 Connect a voltmeter with a 250-volt AC scale to two of the yellow
wire terminals in the alternator connector (at this point, you're measur-
ing the alternator output before it has been rectified from alternating
current to direct current, so the voltmeter must be able to measure AC).
3 Run the engine at 4,000 rpm and note the voltage reading.

4  Take three different measurements between different pairs of
wires. In all cases, the voltage should be as listed in this Chapter’s
Specifications.

a) If the voltage reading is correct, the rectifier/regulator is probably
defective. Refer to Section 32 for test procedures.

b) If the voltage reading is low, the alternator may be defective. Test
the stator coils as described in Section 31. If the stator coils test
out OK, the rotor magnets have probably lost magnetism. This
can be caused by dropping or hitting the alternator, by leaving the
alternator near another source of magnetism, or by age.

Alternator stator coils - continuity test

If charging system output is low or non-existent, the alternator

29.3 The regulator/rectifier is located behind the right
front side cover

stator coil windings and leads should be checked for proper continuity.
The test can be made with the stator in place on the machine.

2 Using an ohmmeter (preferred) or a continuity test light, check for
continuity between each of the wires coming from the alternator stator
(the same connector that was disconnected in Section 30 for the out-
put test). Continuity should exist between any one wire and each of the
others (Kawasaki actually specifies a resistance of 0.3 to 0.6 ohms).

3  Check for continuity between each of the wires and the engine.
No continuity should exist between any of the wires and the engine.

4  If there is no continuity between any two of the wires, or if there is
continuity between the wires and an engine ground/earth, an open cir-
cuit or a short exists within the stator coils. Since repair of the stator is
not feasible, it must be replaced with a new one.

32 Voltage regulator/rectifier - check and replacement

1 Remove the right front side cover (see Chapter 8).

2  Locate the regulator/rectifier, follow its harness to the connector,
then detach the electrical connector (see illustration 29.3).

3 Using an ohmmeter set on R X 1000, connect the positive lead to
the white/red wire and the negative lead to each yellow wire in turn and
write the readings down. Switch the ohmmeter leads (negative to
white/red and positive to each yellow in turn) and note the readings.
The resistance should be low during one set of three measurements
and at least 10 times as high during the other three measurements.

4  Repeat Step 3, using the black wire and each yellow wire (12
measurements total). Again, the readings should be low in one direc-
tion and at least 10 times as high in the other direction. If the meter
readings are not as specified, replace the regulator/rectifier.

5 This check, combined with the tests outlined in Sections 29
through 31, should diagnose most charging system problems. If the
voltage regulator/rectifier passes the tests described in Steps 3 and 4,
and the stator coil passes the test in Section 31, take the regulator/rec-
tifier to a dealer service department or other repair shop for further
checks, or substitute a known good unit and recheck the charging sys-
tem output.

33 Alternator - removal and installation

Removal

Refer to illustrations 33.3 and 33.4

1 Disconnect the cable from the negative terminal of the battery.

2  Remove the starter (see Section 286).

3 Prevent the alternator rotor from turning by holding it with
Kawasaki tool no. 57001-308, a strap wrench or a pin spanner wrench.
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-

33.3 The alternator rotor bolt has left-hand threads (turn it
clockwise to loosen it)

34.2 The stator coils are secured in the housing by three
Allen screws (arrows)

Alternatively, shift the transmission into gear and apply the rear brake
hard with the rear tire in firm contact with the ground. Remove the rotor
bolt (see illustration). Note: The bolt has left-hand threads (loosens in
a clockwise direction).

4  Hold the rotor from turning again, and using tool no. 57001-254
or 57001-1099, remove the rotor from the crankshaft (see illustration).
5 If you're going to replace the rotor, remove the starter clutch (see
Section 35).

Installation

6 Clean all dirt from the crankshaft and the inside of the rotor with
high flash point solvent.

7 Position the rotor on the engine and install the bolt, tightening it to
the torque listed in this Chapter’s Specifications.

8 The remainder of installation is the reverse of the removal steps.
Before you install the housing, make sure the magnets haven't picked
up any pieces of metal that could damage the alternator.

34 Alternator - stator coil replacement

Refer to illustration 34.2

1 Remove the alternator cover (see Section 26).

2 Remove the stator screws (see illustration), remove the wiring
harness retainer and lift the stator coils out of the alternator housing.

3 Installation is the reverse of the removal steps. Tighten the stator
screws to the torque listed in this Chapter’s Specifications.

35.3 Remove the washer and sprocket from the end
of the crankshaft

35.4a Compress the springs with a small screwdriver
and remove the rollers

35 Starter clutch - removal and installation

1 The starter clutch is mounted on the back of the altemator rotos

Removal

Refer to illustrations 35.3, 35.4a and 35.4b

2 Remove the alternator rotor (see Section 33).

3  Slide the washer and starter sprocket off the crankshas (see &=
lustration). g
4 Pull the rollers out of the starter cluich, then remowe

caps and springs (see illustrations) T
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35.4b Starter clutch details

Inspection

5 Check all parts for wear and damage. Replace any worn or dam-
aged parts.

6  Ifyou're going to replace the starter clutch housing or rotor, remove
the three Allen bolts and separate the starter clutch from the rotor.

Installation

Refer to illustrations 35.8a and 35.8b

7 Ifyou removed the starter clutch from the rotor, bolt it back on. Use
a non-permanent thread locking agent on the threads of the Allen bolts
and tighten them to the torque listed in this Chapter's Specifications.

8  Place the spring caps on the springs. Place the springs in their
holes, compress them with a screwdriver and install the rollers (see il-
lustrations).

9  Install the alternator rotor on the engine.

36 Wiring diagrams

Prior to troubleshooting a circuit, check the fuses to make sure
they're in good condition. Make sure the battery is fully charged and
check the cable connections.

35.8b ... then install the rollers and release the springs

When checking a circuit, make sure all connectors are clean, with
no broken or loose terminals or wires. When unplugging a connector,
don't pull on the wires - pull only on the connector housings themselves.
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Headlight and reserve lighting circuit
diagram - EN450 US and Canadian models

Headlight

High beam warning light
Headlight failure warning light
Reserve lighting unit

Dimmer switch

10A fuse

Main (key) switch

30A fuse

Battery

[ BK/Y —{>{—BK/Y —

O DN oA WN =

Refer to wiring diagrams for color key

@ BK/Y—>0O—BK/Y BKW-—D::—BK;‘VJ@@
c —=0— G G O G

—O—BK/Y BK/Y —<+-BK/Y
@ BchY_c;u—-é G—O— G —-1:@

————0
o—fre T ®
@ & G G GY GY —

T
R R
@ @]:LGLG 0 . Self-cancelling turn signal
circuit diagram - EN450 A1
LG LG —W/R W/R through A4 models

Front right tumn signal

Front left turn signal

Right turn signal warning light
Left turn signal warning light
Distance sensor

Tum signal control unit
Battery

30A fuse

Rear right turn signal

Rear left turn signal

Tum signal relay

Refer to wiring diagrams for color key Tum signal switch

Main (key) switch

®

R R BR— & |—BL/W
@ BK/Y BK/Y—=% o L

-9 {
ol Lol I——w;G w/G— S orro—oo alid
W/G W/G — e
BK/Y > s8R BR/W
I—wmm—wm—@ Ww-—:@®

O~ A W =
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Chapter 9 Electrical system

Front Right Turn Signal/
Running Position Light
12V2IWEW

Right Turn Signal Indicator
Light 12V 34W

Left Turn Signal Indicator
Light 12V 3.4W

High Beam Indicator Light
12V3iaw

Oil Pressure Warning Light
12V ITW

Neutral Indicator Light
12V 34W

Water Temperature Warning
Indicator Light 12V 1.7W

Speedometer Light
12V 34W

Headlight
12 V 60/55 W
(Halogen)

Front Left Turn Signal/
Running Position Light
12V ZIWEBW

Cooling Fan

Horns

@JZ"I__L‘:‘;’

Gi=

Right Handlebar Switches

Front Engine Starter
B_raka Stop  Button
Cooling Fan ;.Iglhlh Switch
BL —pp(d— BL ——— Switch bk
BK/Y =il BK/Y =
cY—P{@—aY
oY—+ o S
G [--]
R/BK R/BK
BK/Y BK/Y =

BL/R:

BK=——J<1—BK

/R

@:r—aun Ly T
—_BR - I_"_‘H =~
LG LG @ @y X
e j§
BK/Y BK/Y —§
R/BL: R/ BL =14 P
Electric -
Accessory l“E‘WBK—l
Leads
{Frontl (+) = wrme
R/BK
BK/Y 4
RIY
8L —prld—BL — ;
GY —{d4—G 1
BK/Y —Ld- BK/Y —
B m———— B/ Y
BL BL:
! !
HI L 1
—_ 7 T — Y 11 1 L b
— DE—-BrMW [ LI
! T T T
1z 21 Ileal
- = B8R — = = mg -1 oﬂif
BE—eKk/W B> > 3a& lu_ | I.l
BIUVEEEIUIN
I 1Q Q! o .

(1) Starter Lackout Switch
(Z) Horn Button

(3) Turn Signal Switch

(@) Dimmer Switch

| Puieain |

[

o 5 R |
Rectifier T Rectifier k o

Water = i = i
Temperature ':‘) @ '@ @
Senaor Left Handlebar Switches
LEFT MANDLEBAR SWITCH CONNECTIONS

[ Starter Lockout Swich__| ‘Hom Bution [ TumSigna Swach | Dimmer Switch

| Goer [ oK [oKI¥ | Goler :m-iu'lbi.-v [Gor | & | © | 6 | Coier s

1 Feleswc 1 me‘h' 1 L]

Wiring diagram - EN500 models (US and Canada)




Ignition Coil

Spark Plugs

Ignition Coil

G =——{d—GY
- BK/Y ~{G—BK/Y

_y Electric
=Y /BK: =) g o
W/BL (+) Leads

(Rear)

Starter
Relay

Regulator/

Rectifier .
12V 12 Ah

{Engine) (Frame)

Side % 1

Stand  Neutral Oil

Switch  Switch Pressure
Switch

IGNITION SWITCH CONNECTIONS RIGHT ANDLEBAR SWITCH CONNECTIONS
—[tgnition 1 Battery 1 [ignition 2| Tt | T2 | Fron Brake Light Switch Engine Stop Switeh St Butien |
Gee | BR_T 0w | Y | m Color | 8K | BE Cosar v,-n[n | Coler n | sxm

oF Feinassd | oFF i
[ on T Com—t—— - [ — RUN | om0 | Pu: o

PIPARK] | I | |

Wiring diagram - EN500 models (US and Canada) continued
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Chapter 9 Electrical system

Front Right Turn Signal Light
12V21W

Right Turn Signal Indicator
Light 12V 3.4W

Left Turn Signal Indicator

Light 12V 3.4W

High Beam Indicator Light

12V34W

Oil Pressure Warning Light
12VIIW

Neutral Indicator Light
12V34W

Water Temperature Warning
Indicator Light 12V 1.7TW

Speedometer Light
12V34W

Headlight
12 V 60/55 W
{Halogen)

City Light
12vaw

Front Left Turn Signal Light

12Zvaiw

Cooling Fan

Homs

Right Handlebar Switches

A

s —
Front Engine Starter Headlight

Switch
BK/Y =fp{g= BK/Y =
Gl GY

@j‘;,—]_l_ev ar—-

x
a @
R/BK R/BK
BK/Y BK/Y =
BL/R BL/R
p—me————— 27 BR B
LG LG 0 @

Brake Stop Button Switch
i Light  Switch
Cooling Fan Switch
313
! : : I o« >
2% T BE3%
I- o cfaa

rYM YW
Er——{ [Fae-
R/BL: R/BL—1

Electric
Accessory () E‘ ¥ /BK

Leads
Frony 1wt

R/BK

BK/Y
R/Y

BK/Y —{>{JBK/YI

BR/W—{>BR/W

G——prid—G
BK/Y =—=>{g~ BK/Y —9
BK BK/Y =
BL: BL

— N-= Rt
- (= BK/W

|

3 z >
Bx a4 05@._;*
1% o1 11%%%
| ik
x E‘.I IIK)I
© ?u OQEEE

N 1_;—_'_ BR —— E :
[HE—BKW— as & X
1
1
Rectifier % Rectifier
Water
Temperature
Sensor

Left Handlebar Switches

(3) Starter Lockout Switch
(@) Horn Button

LEFT HANDLEBAR SWITCH CONNECTIONS ]

Hom Bution

" Tekw [exry | color
s R

| Starter Lockout Switch
(@ Turn Signal Switch Comr | Bk |BRA
(@) Dimmer Switch = i

Turn Signal Swiich |

Dimmer Switch
6| o GY | Color | R/BK | BLS

| N

| L

|

Wiring diagram - EN500 models (UK and other markets except US and Canada)




Chapter 9 Electrical system

' 12vE2I1Wa2

t {SA) 12VEZTR

3
(: IC Igniter |
50| 2 | Rear Turm
[ 'E" “ Segrad
| = F3 Junction Box Lt ey
Ignition >Eax Swinch |
Switch | 8 2 '
!' 3
o
M1 E le § B
4 o - ] o> = (3 |
E= > ds & o822z gl >§a’§ & & |
i U ) ‘ Aavrendi | 1 I i |
i |
5 o] i '
3
o S TILL 1|
Ez>0g 5 OpFExZT 2zl ﬁ ¢ 3 "
Iu: =] Sag¥>a g J@BF sm 0@ 1l
5 15 a | ' wa)
» ]
U
L
1L
1L
1L
B
1yt
=== |
1117
: !
[1 11 .
8 GY —{ g Rear Right TumS
=B K /Y LR G=BK/Y 12V2IW
s
BL BL
BK/Y BK/Y -
R R Tail/Brake Lights

—id—G \ Rear Left Tum Sig
= BK/Y =L~ BK/Y 12V21W 1

1

Electric :
b=t v /BK: e }
W/BL (+) Leads
{Rear) i
[ [ 1] 1z z
> > >N ¥ :
AL L 1§
ZE | I v
=0 @
i m TR
el Cotar Gl
= >>-‘rmto; [ ] Starter (3 =)
c Relay > s
= : L . e i
[ |
5 Main Fuse -
3 ¢ [T ] Ligrr Biw |
o Regulator 5 5
: 9 |16 | e {
[ Rectifier B il Feet
/ : —-—«n
- K \ 12 V 12 Ah g e —,—E;f
o (Engine) (Frame) = |
¥ I
Side 77 r
Stand  Neutral Oil Alternator Starter Motor T |
Switch  Switch Pressure
Switch

IGNITION SWITCH CONNECTIONS

RIGHT MANDLEBAR SWITCH CONNECTIONS

Ignition 1| Battery 1 | ignition 7 Tadl 1

R _ ™

¥ BL

Brake Light Switch
ax 8K

Pulled in

St0p Switch Srartes Bution

Coik vin | R Colgr A | BXR

= | X | e
e . 1

RUN | Cm—

| (SA) : South African Mode!
[ o | (WG] :West Germar Model

Wiring diagram - EN500 models (UK and other markets except US and Canada) continued




Conversion factors

Length (distance)

Inches (in)
Feet (ft)
Miles

Volume (capacity)
Cubic inches (cu in; in?)
Imperial pints (Imp pt)
Imperial quarts (Imp qt)
Imperial quarts (imp qt)
US quarts (US gt)
imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

Mass (weight)
QOunces (0z)
Pounds (Ib)

Force

Ounces-force (ozf; 0z)
Pounds-force (Ibf; Ib)
Newtons (N)

Pressure

Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
{psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/iné)
Pounds-force per square inch
{psi; Ibf/in®; Ib/in%)

Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)

Millibar (mbar)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Torque (moment of force)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (ibf ft; Ib ft)
Newton metres (Nm)

Power
Horsepower (hp)

Velocity (speed)
Miles per hour (miles/hr; mph)

Fuel consumption®
Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)

Temperature
Degrees Fahrenheit = (°C x 1.8) + 32

* It is common practice to convert from miles per gallon (mpg) to litres/100 kilometres (I/ 100km),
where mpg (Imperial) x 1/100 km = 282 and mpg (US) x I/100 km = 235

254
0.305
1.609

X 16.387

MR XX XXX

> X

X XK

X

X

X

0.568
1.137
1.201
0.946
4.546
1.201
3.785

28.35
0.454

0.278
4.448
0.1

0.070
0.068
0.069
6.895
0.01

100
0.0145

0.75
0.401

0.535
0.036

1.152
0.113
0.083
0.138

1.356
0.102

745.7
1.609

0.354
0.425

mnnnn

wun nn

nn

Millimetres (mm)
Metres (m)
Kilometres (km)

Cubic centimetres (cc; cm’)
Litres (f)

Litres (1)

US quarts (US qt)

Litres (1)

Litres (I)

US gallons (US gal)

Litres (1)

Grams (g)
Kilograms (kg)

Newtons (N)
Newtons (N)
Kilograms-force {kgf; kg)

Kilograms-force per square
centimetre (kgf/cm?; kg/cm?)
Atmospheres (atm)

Bars
Kilopascals (kPa)

Kilograms-force per square
centimetre (kgf/cm?; ka/cm?)
Pascals (Pa)

Pounds-force per square inch
(psi; Ibf/in?; b/in?)

Millimetres of mercury (mmHg)
Inches of water (inH,0)

Inches of water (inH,0)

= Pounds-force per square inch

i n

(psi; Ibf/in®; Ib/in)

Kilograms-force centimetre
(kgf cm; kg cm)
Newton metres (Nm)

Pounds-force feet (Ibf ft; Ib ft)
Kilograms-force metres

(kgf m; kg m}

Newton metres (Nm)

Kilograms-force metres
(kgf m; kg m)

Watts (W)

Kilometres per hour (km/hr; kph)

Kilometres per litre (km/f)
Kilometres per litre (km/1)

Degrees Celsius (Degrees Centigrade; °C) = (°F - 32) x 0.56

> XX

KX XXX XX

x =

X X KX

X

0.0394
3.281
0.621

0.061
1.76
0.88
0.833
1.057
0.22
0.833
0.264

0.035
2.205

3.6
0.225
9.81

14,223
14.696
14.5
0.145
98.1

0.01
68.947

1.333
2.491
1.868
27.68

0.868
8.85
12
7.233

0.738
9.804

0.0013
0.621

2.825
2.352

(TN | O | A

n

Inches (in)
Feet (ft)
Miles

Cubic inches (cu in; in%)
Imperial pints (imp pt)
Imperial quarts (Imp gt)
Imperial quarts (Imp qt)
US quarts (US qt)
Imperial gallons (Imp gal)
Imperial gallons (Imp gal)
US gallons (US gal)

QOunces (02)
Pounds (Ib)

Ounces-force (ozf; 0z)
Pounds-force (Ibf; Ib)
Newtons (N)

Pounds-force per square inch
(psi; 1bf/in?; Ib/ir?)
Pounds-force per square inch
{psi; Ibf/in?; 1b/in?)
Pounds-force per square inch
(psi; Ibf/in?; Ib/in?)
Pounds-force per square inch
(psi; Ibf/in?, Ib/in?)
Kilopascals (kPa)

Millibar (mbar)
Millibar (mbar)

Millibar (mbar)
Millibar (mbar)
Millimetres of mercury (mmHg)

= Inches of water (inH,0)

[}

i u

n

Pounds-force inches

(Ibf in; Ib in)

Pounds-force inches

(Ibf in; Ib in)

Pounds-farce inches

(Ibf in; Ib in)

Pounds-force feet (Ibf ft; Ib ft)

Pounds-force feet (Ibf ft; Ib ft)
Newton metres (Nm)

Horsepower (hp)

Miles per hour (miles/hr; mph)

Miles per gallon, Imperial (mpg)
Miles per gallon, US (mpg)




Index

A

About this manual: 0-5
Acknowledgements: 0-2
Air filter, element, servicing: 1-12
Air filter housing, removal and installation: 4-11
Air suction valves, check: 1-22
Alternator
removal and installation: 9-20
stator coils, continuity test: 9-20
Antifreeze, draining and refilling: 1-19

Battery
charging: 9-2
check and maintenance: 1-6
inspection and maintenance: 9-2
Balancer, removal, inspection, bearing selection
and installation: 2-45
Bearings
connecting rod, inspection and selection: 2-43
main, inspection and selection: 2-40
main and connecting rod, general note: 2-39
wheel, inspection and replacement: 7-13
Belt, drive
check and adjustment: 1-10
removal and installation: 6-12
Block (cylinder), removal, inspection and installation: 2-20
Bodywork: 8-1 through 6
Brake
caliper, removal, overhaul and installation: 7-3
disc, inspection, removal and installation: 7-5
fluid, level check: 1-5
front master cylinder, removal, overhaul and installation: 7-5
general information: 7-2
hoses and lines, inspection and replacement: 7-9
light switches, check and replacement: 9-9
pads, replacement: 7-2
pedal position, check and adjustment: 1-7

rear drum brakes, removal, inspection and installation: 7-7
system, check: 1-7
system bleeding: 7-8
Brakes: 7-1 through 10
Breaking-in the engine: 2-58
Bulbs
headlight, replacement: 9-6
taillight and turn signal, replacement: 9-6
warning light, replacement: 9-10
Buying parts: 0-7

C

Cable

choke, removal, installation and adjustment: 4-11

clutch, replacement: 2-32

lubrication: 1-16

throttle, removal, installation and adjustment: 4-9
Caliper (brake), removal, overhaul and installation: 7-3
Camshaft

chain, removal, inspection and installation: 2-47

chain tensioner, removal and installation: 2-8

removal, inspection and installation: 2-9
Camshaft cover (valve cover), removal and installation: 2-7
Carburetor synchronization, check and adjustment: 1-18
Carburetors

disassembly, cleaning and inspection: 4-4

fuel level adjustment: 4-9

overhaul, general information: 4-3

reassembly: 4-7

removal and installation: 4-3
Chain

camshaft, removal, inspection and installation: 2-47

guides, removal, inspection and installation: 2-47

primary, removal, inspection and installation: 2-47
Charging system

output test: 9-20

testing, general information and precautions: 9-19
Chemicals and lubricants: 0-15
Choke cable, removal, installation and adjustment: 4-11



IND-2

Index

Clutch: 2-28, 2-39

cable, replacement: 2-32

check and adjustment: 1-9

components, removal, inspection and installation: 2-28, 2-39
Coil, ignition, check, removal and installation: 5-2
Compression check: 1-13
Connecting rods and bearings

inspection and bearing selection: 2-44

removal and installation: 2-43, 2-45
Coolant

level check: 1-5

reservoir, removal and installation: 3-3

temperature gauge, check: 3-5

temperature sending unit, check and replacement: 3-5
Coolant tubes, removal and installation: 3-8
Cooling fan, check and replacement: 3-4
Cooling system: 3-1 through 8

check: 1-19

general information; 3-3

radiator, removal and installation: 3-6

radiator cap, check: 3-2

servicing: 1-19

thermostat, removal, check and installation: 3-5

water pump, check, removal and installation: 3-7
Crankcase

components, inspection and servicing: 2-37

disassembly and reassembly: 2-34
Crankshaft, removal, inspection and installation: 2-40
Cylinder block, removal, inspection and installation: 2-20

_Cylinder head

disassembly, inspection and reassembly: 2-16
removal and installation: 2-14

D

Diagnosis: 0-16 through 24
Disc brake
caliper, removal, overhaul and installation: 7-3
pads, replacement: 7-2
Drive belt and pulleys
check and adjustment: 1-10
removal and installation: 6-12

E

Electrical system: 9-1 through 22
alternator, removal and installation: 9-20
alternator stator coils, continuity test: 9-20
battery

charging: 9-2
inspection and maintenance: 9-2
charging system, output test: 9-20
charging system testing, general information and precautions: 9-19
fuses, check and replacement: 9-3
general information: 9-2
handlebar switches
check: 9-10
removal and installation: 9-12
Ignition main (key) switch, check and replacement: 9-11
instrument and warning light housings (EN500 models),
removal and installation: 9-8
junction box (EN500 models), check: 9-4
lighting system, check: 9-5
starter motor
disassembly, inspection and reassembly: 9-17
removal and installation: 9-16
troubleshooting: 9-2
starter relay and starter circuit relay, check and replacement: 9

i

12

voltage regulator/rectifier, check and replacement: 9-20 -
wiring diagrams: 9-23

Engine: 2-1through 58

break-in procedure: 2-58
cam chain tensioner, removal and installation: 2-8
camshaft chain, removal, inspection and installation: 2-47
camshafts, removal, inspection and installation: 2-9
connecting rods, bearing inspection and selection: 2-44
connecting rods and bearings, removal and installation: 2-43, 2-45
coolant, level check: 1-5
cooling fan, check and replacement: 3-3
crankcase, disassembly and reassembly: 2-34
crankcase components, inspection and servicing: 2-37
crankshaft and main bearings, removal, inspection
and installation: 2-39
cylinder block, removal, inspection and installation: 2-20
cylinder head
disassembly, inspection and reassembly; 2-16
removal and installation: 2-14
disassembly and reassembly, general information: 2-6
general information: 2-5
identification number: 0-6
ignition system: 5-1 through 4
initial start-up after overhaul: 2-58
main and connecting rod bearings, general note: 2-39
main bearing selection: 2-41
major repair, general note: 2-5
oil
change: 1-11
level check: 1-4
oil pan, removal and installation: 2-25
oil pressure relief valve, removal, inspection and installation: 2-28
oil pump, check, removal, inspection and installation: 2-27
piston rings, installation: 2-24
pistons, removal, inspection and installation: 2-22
primary chain, removal, inspection and installation: 2-47
removal and installation: 2-5
rocker arms and shafts, removal, inspection and installation: 2-9
tune-up: 1-1 through 24
valve cover, removal and installation: 2-7
valves. seats and guides, servicing: 2-16

Engine fuel and exhaust systems: 4-1 through 14
EVAP system, check: 1-20
Exhaust system: 4-12 4

check: 1-22
removal and installation: 4-11

External shift mechanism, removal, inspection

F

Fasteners, check: 1-23

and installation: 2-33

Fault-finding: 0-16 through 24
Fender/mudguard

front, removal and installation: 8-6
rear, removal and installation: 8-6

Filter

air, servicing: 1-12
fuel, cleaning: 1-22
oil, change: 1-11

Final drive: 6-1 through 14

belt and pulleys, removal, inspection and installation: 6-12
rear wheel coupling/rubber damper, check
and replacement: 6-13

Fluid, level checks: 1-4

Footpegs and brackets, removal and installation: 8-5 .
Forks i
disassembly, inspection and reassembly: 6-3 .

oil replacement: 1-23
removal and installation: 6-5




Index

Frame: 8-1 through 6

footpegs and brackets, removal and installation: 8-5

identification number: 0-6

inspection and repair: 8-1

side and centerstand, maintenance: 6-3
Frame and bodywork, general information: 8-1
Front wheel, removal and installation: 7-10
Fuel

filter cleaning: 1-22

system, check: 1-22
Fuel system: 4-1 through 14
Fuel tank

cleaning and repair: 4-2

removal and installation: 4-2
Fuses, check and replacement: 9-3

G

Gauge, coolant temperature, check: 3-5
Gauges, check and replacement: 9-10
General information

brakes: 7-2

cooling system: 3-3

electrical system: 9-2

engine: 2-5

frame and bodywork: 8-1

fuel and exhaust systems: 4-2

ignition system: 5-2

suspension, steering and final drive: 6-2

H

Handlebar, switches

check: 9-11

removal and installation: 9-14
Handlebars, removal and installation: 6-2
Head, cylinder, removal and installation: 2-14
Headlight

aim, check and adjustment: 8-7

assembly, removal and installation: 9-7

bulb, replacement: 9-6
Horn, check, replacement and adjustment: 9-15
Hoses, brake, inspection and replacement: 7-9

Identification numbers: 0-6

Idle fuel/air mixture adjustment, general information: 4-2

Idle speed, check and adjustment: 1-18

Ignition
coil, check, removal and installation: 5-2
IC igniter, removal, check and installation: 5-4
main (key) switch, check and replacement: 9-11

pickup coils, check, removal and installation: 5-4

system
check: 5-2
general information: 5-2
Ignition system: 5-1 through 4

Instrument and warning light bulbs, replacement: 9-10
Instrument and warning light housings (EN500 models),

removal and installation: 9-9
Introduction to the Kawasaki EN450/500: 0-5

J

Junction box (EN500 models), check: 9-4

L

Lash, valve, check and adj
Lighting system, check: 9-5
Linings (brake), check: 1-7
Lubricants: 0-15 ol
Lubrication, general: 1-16

M

Main and connecting rod bearings, ge
Main bearings, removal, inspection,
and installation: 2-40
Maintenance, introduction: 1-4
Maintenance schedule: 1-3
Maintenance techniques: 0-8
Major engine repair, general note: 2-5 -
Master cylinder (front), removal, overhaul and ie

Meters, check and replacement: 9-10 Ee
Mirrors, rear view, removal and installation: 8-5

Motor, starter
disassembly, inspection and reassembly: 9-17
removal and installation: 9-16
Muffler
check: 1-22
removal and installation: 4-12

N

Neutral switch, check and replacement: 9-14

(o)

change: 1-11

filter, change: 1-11

fork, replacement: 1-23

level check: 1-4

pan, removal and installation: 2-25

pressure relief valve, removal, inspection and

pressure switch, check and replacement: 8-9

pump, removal, inspection and installation:
pressure check: 2-27
Owner maintenance: 1-1 through 24

P

Pads (brake)

check: 1-7

replacement: 7-2
Pan (oil), removal and installation: 2-25 3
Pickup coils, check, removal and installation: S
Piston rings, installation: 2-24 -
Pistons, removal, inspection and n:
Pump, oil, removal, inspection and instaliat Y

R

Radiator
cap, check: 3-3
draining, flushing and re
removal and instaliat
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Rear wheel coupling/rubber damper, check

and replacement: 6-13
Relay, starter, check and replacement: 9-12
Relays, junction box, check: 9-4
Repairs possible with the engine in the frame: 2-5
Repairs requiring engine removal: 2-5
Reservoir (coolant), removal and installation: 3-3

Rocker arms and shafts, removal, inspection and installation: 2-9

Rotor (brake), inspection, removal and installation: 7-5
Routine maintenance: 1-1 through 24

S

Safe motorcycle repair practices: 0-14
Sender unit
cooling system temperature, check and replacement: 3-5
oil pressure, check and replacement: 9-10
Shift drum and forks, removal, inspection and installation: 2-56
Shift mechanism, removal, inspection and installation: 2-33
Shoes, rear brake, removal and installation: 7-7
Sidestand, maintenance: 8-5
Sidestand switch, check and replacement: 9-14
Spark plug, replacement: 1-13
Specifications, general: 0-7
Starter
motor
disassembly, inspection and reassembly: 9-17
removal and installation: 9-16
relay, check and replacement: 9-15
Starter motor clutch, removal, inspection and installation: 9-21
Stator (alternator), continuity test: 9-20
Steering, head bearings, check and adjustment: 1-22
Steering head, bearings, replacement: 6-7
Suspension: 6-1 through 14
check: 1-23
forks
disassembly, inspection and reassembly: 6-3
removal and installation: 6-3
rear shock absorbers, removal and installation: 6-9
swingarm, removal and installation; 6-11
swingarm bearings
check: 6-11
replacement: 6-12
Switch
handlebar
check: 9-11
removal and installation: 9-14
ignition main (key), check and replacement: 9-11
neutral, check and replacement: 9-14
oil pressure, check and replacement: 9-10
sidestand, check and replacement: 9-14

T

Tail/brake light, license plate and turn signal bulbs,
replacement: 9-6
Temperature sending unit/switch, check and replacement: 3-5
Tensioner, cam chain, removal and installation: 2-8
Thermostat
removal, check and installation: 3-5
Thermostatic fan switch, check and replacement: 3-4
Throttle
cables, removal installation and adjustment: 4-9
freeplay check and adjustment: 1-8
Tires: 7-1 through 16
check: 1-8
tubeless, general information: 7-16
Tools: 0-8
Transmission: 2-1
external shift mechanism, removal, inspection
and installation: 2-33
shafts
disassembly, inspection and reassembly: 2-48
removal and installation: 2-47
shift drum and forks, removal, inspection and installation: 2-56
Troubleshooting: 0-16 through 23
electrical system: 9-2
Tune-up, introduction: 1-3
Tune-up and routine maintenance: 1-1 through 24
Turn signal
assembilies, removal and installation: 9-8
circuit check: 9-8

\'}

Valve, clearance check and adjustment: 1-16

Valve cover, removal and installation: 2-7

Valves, seats and guides, servicing: 2-16

Voltage regulator/rectifier, check and replacement: 9-20

W

Water pump, check, removal and installation: 3-7
Wheels: 7-1 through 16

alignment check: 7-10

check: 1-8

front wheel, removal and installation: 7-10

inspection and repair: 7-9

rear wheel, removal and instaliation: 7-11

wheel bearings, inspection and replacement: 7-12
Wiring diagrams: 9-23 through 35
Working facilities: 0-8




7 ae

&ﬁl‘r n B (\l‘a“ i

.";:'=.!l||1|1._
i

P iR
ittt

Models covered by this manual:

Kawasaki EN450 (454 LTD). 454cc. 1985 to 1990 ;
Kawasaki EN500 (Vulcan 500). 498cc. 1990 to 1993 :

Haynes Manuals Explain Best:

* Step-by step procedures accompanied by hundreds of photos and line drawings
* Comprehensive routine maintenance and fault diagnosis sections

* Every manual based on a complete stripdown and rebuild

s Written from hands-on experience using common tools

* Detailed wiring diagrams




