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0«4 Introduction

Kawasak|

The Green Meanies

by Julian Ryder

Kawasaki Heavy Industries

‘wasaki is a company of confradictions.
K:I Is tha smallest of the big four
apanese manulaciurers bl the
tiggast company, it was the lasd of the four 1o
make and market motorcyclas yet it owns the
oddes! name in the Japanase industry, and it
was the first to set up a tactory in the LISA,
Kawasaki Heavy Industies, of which the
motorcycle  opedation i Bul A small
componant, Is a massive company with s
heritage firmiy in the okd heavy industries Bk
shipbuilding and radlways; nowadays it s as
much involved in  aocrospace as 0
motorcycles,

In tact 1 may ba Becausa of this that
Kawasaki's motorcycles have ahways boeen
qQuirky, you get the impression that they ane
designed by o small group of enthusiasts who
are given an admirably free hand. More

realsstically, 0 may be that Kawasaki's
dasigners have expanence with lechniques
and matesials from  other engineering
disciplings, Eihar way, HKawasaki havae
managed o ba the ful;l!cry who sirpriss us
maore than the rest, Quite often, they do this
by tolally ignoring a8 market segment the
olhars art scrabbling over, but more oftén
thiy hit us with pure, undiluted performance.

The origing of the company, and ils nama,
go back to 1878 when Shozo Kawasaki set up
a dockyard In Tokyo. By the tate 18305, tha
Companmy was making it own steal in massive
stestworks and manulscturing railway locos
and ralling stock, In the run up to war, the
Kawasakl Aleeralt Company was sai up In
1837 and it was this arm of the now glant
operation that would look to motoreycle
angina manuisclun in posi-war Jagmn,

They bought their  high-technology

experiance to beéar firsl on engines which
were 50ld on to 8 number of manufacturers as
original equipment. Both two- and four-stroke
units wiste made, a 58 co and 148 cc OHE
wnit. One of the customear companies was
Maihatsy Heavy Industrios, another comgany
within the Kawasaki group, which in 1861 was
shaken up and renamed Kawasaki Auto
Sabes. At the same fime, the Akashi factory
which wag 1o be Kawasaki's main production
faciity until the Koba earthquake of 1995, was
opaned. Shortly aftérwards, Kawasaki took
over the alling Megure company, Japan's
okdest motorcycle maker, thus instantty
obdaining & range of bigger bikes which wese
markeled a5  Kawasaki-Meguros. The
following year, the first bike 1o be made and
s0dd as 8 Kawasaki was produced, a 125 ce
single calied tha BB and in 1963 a matocross
wargson, tha BAM appeared,

Model development
awasaki's firel appearance on a road-
rEca circuil came in 1965 with a batch of
sc-valve 125 twins, They were no
match for the epposition from Japan in tha
shape of Suzuki and Yamaha or for the fading
force of the faciory MZs trom East Germany
Cnly after the other Japaness factories had
pullad out of the class did Kawasaki win, with
British rider Dave Simmonds bacoming World
125 GP Champion in 1968 on & bike that
tocked astonishingly similar to the ariginal
racer. That same year Kawasaki recarganised
onca  again, this lime merging thres

The H1 three cylinder two-stroke 500
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companies  to  form  Kawasaki Heavy
Industries. One of the new organisation’s
pbjectives was o take motorcyche producton
forwand and exploit markels outside Japan

KHI achiaved that targetl immediataly and
gel out their stall for the future with the
astonishing and frightening H1, This threa-
cylindar air-codlad 500 co two-strake was
arguably the firdl modem pure parformance
bk to hit the market, It hypnotised a whols
generation of motorcyclists who'd never
befora ancountened such a lerocious, wheslia
inducing power band or such shattering
giraight-line speed alfied 1o questionable
handing. And as for the 750 cc vearsion _..

The triples parfectly sulled the late "60s,
fitting in wall with the stedent demonstrations
of 1968 and the anti-establishmen! elhos of
the Summer of Love, Linfortunately, the od
crisis would put an end 1o the thissty strokers
bl Kawasaki kad anothar high-pecfcmancea
aca up thelr corporate skeeve. Or rathar they
thought they dicl,

The 1888 Tokyd Show saw probably tha
single most significant new motorcycle aver
made wnvailad; the Honda CB7S0. At
Kawasaki it coused a major shock, lor they
also had a T50 oo four, code-named Mew
York Steak, aimost ready 10 mofl and i was a
double, rathar than single, overhead cam
mofor, Bravely, they fook the decision (o go
ahead - but with the motor taken oul to 900
oo The resull was the 21, unwelled &l tha
1872 Cologne Show. It was a bike straight out
of the same mould as the H1, scare stories
spread gboul unmanageable power, dubiows
siraight-ing Stability and fnghtenng handiang,
none ol which stopped the sales graph
rockating upwards and bed 1o 1he coining of
ihe term ‘superbike’. White rising fuel prices
cul short divelopment of thiy big hwo-Strokes,

The first Superbike, Kawasaki's 800 cc Z1

tha Z1 went on to found a dynasty, indeed its
ganes can still be detected in Kawasaki's
latest produects like the ZZ-R1100 (Minja
ZX-114

This is another characteristic of the way
Kawasaki operates. Modeks quite oftan have
vary long lves, or gradually evolve. There is
no magor difference batween that first 21 and
the air-cooled GPz range. Add water-cooling
and you have tha GPZO00, which in turm
matamorphased inte the GPZ1000RXY and
Ehisn thy Z-1000nd the Z2-R1100, Indoed, the
last three models share the same 58 mm

stroke,. The bikes are obrdously very different
bt it's chifficult to put vour finger on axactly
why.

Orther models have remained eflectively
untouched for over o decade: the KH and KE
single-cylindar air-cooled two-stroke learner
bdkes, the GTS50 and 750 shaft-drive hacks
favowred by big city despatch riders and the
GPz305 being prime axamplos. |1's only when
thay step outside the parformance field that
Hawasakis seems hess sure, Thir first factory
cusloms were dire, you simply gol tha
impression that 1he team thal designed them
didn’t have their heart in the job. Only when
the Classic range appearad in 1985 dd thoy
et il righd.

Racing success

awasakl alko have a morge focused
Kappraw;h to racing than the ather

tactaries, The policy has alwirys bean 1o
race the road bikes and with just a couple of
exceptions thats what they've dooe, Even
Simmaonds' championship winner bore a
strong resemblance to the twing they weare
salling in the late "60s and racing versions of
trve 500 and 750 co triples wene also sold as
over-the-counter racers, the H1R and H2R.
Tha 500 was in the foretront of the two-stroke
assaull on MY Agusta but wasn't & Grand Prix
winner. It was tha 750 that madae the impact
and carred the tacilon's image in FT50 racing
apninst the Surukl tiples and Yamaha fours.

Thet taciony's decision to use green, usially
regarded as an unlucky colour in sport, maant
its bikes and personnel siood out and the
phrase ‘Grsen Meanies® fitted them parfecthy.
The Z1 mofor soon became a full 1000 cc and
powered Hawasaki's assault in F1 racing,
nokably in enduranca which Kawoasaki saw as
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The GTT50 - a favourite hack for despateh riders

baing most closely retated 1o its road bikes. and tumed the bike into a classic m its modsl  Japan, you find that it is no such thing. It s the

Thai didn't 9lop theen dominating 250 and  life. You could even argua that the 21 lives on  Zephyr boom. Just another axampie of
35D ce GPs wilth a tandem twin two-stroke In  in the shape of tha 1100 Laphyr's GPz1100- Japan's most surprsing
the late "T0s and early "80s, but their path-  derived molor, And that's another Kawasaki = motareycla
breaking monocogue 500 while a race winner  invantion, 1 redro bile. Bl whon you ook manufacturar
nover won o world title. When Superbike  al what many commentators refer to as getting i
arrived, Kawasakl's road 750s weren't as  the relra baom, azpecially in right again

frack-riendly as the opposition’s. cut-and-out
race rephicas. This makes Scolt Russsll's
Waorld tile on the ZXR7S0 In 1933 aven
mora prasaworthy, far the
homolegation bike, the ZXRTS50RA, was
masch haaviar and much mom of a road
bike than the Kalian and Japanese
compatition,

The company’s Supersport 500
contenders have similarly bean
mofe  sporis-iourars than race-
replicas, yel they too have been
coinpéatitive on the frack. Indeed,
ithe fagship bike, the ZZ-A1100, is
most  defmnitely a sports tourer
capable of carrying two people and
their fuggags at high speed in comfort
a8 day and then doing it again the next
day. Try that on one of tha race replicas
and you'll be in need of & course of
treatrmant from a chiropractor.

Throuwgh dodng it thair way Kawasaki
developed a brand loyalty for  thew
performance bikes thal kept tha Z1's

derivalives in production untll the mid-"80s .
The high-performance ZXRTS0
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Return of the Green Meanies

My first riche on @ ZXRTS0 (ZX-T) was at the
laurich at the Estonl race track in Porlugal.
Even al the speads | rode at, one fact was
ehwicus, Kawasaki's supar-sporis 750 was
mare road bike than racer, which matterad
gullo a lot as this was the model that would
be the homologation bike for World
Suparbike racing. As a roadster, 0 had all you
needed; as a racer it had too much waight
despite the very sporty looks it inherited -
among many other things - from the old F1
TRCETS

The IXTS0H model was the first 750
Kawasaki with an alurminum frame But powes
was prowided by what was essentially a
uned-up version of the old GPX's 68 x 51.5
mm motor. Even those trick looking indet
tobes from the scoops on the front of the
fairing merely ducted cool air onto the cylindar
head, nat into o plenum chamber 10 feed the
Intaios system slightly prassurized air. The H2
mode! got few funing tricks, bul leoked a lot
betier for the addition of the big slab-sided
gwinging &rm off the racers to replace the
original box-section item

Sports fans had fo walt uniil 1891 for a
maky compatithve Kawasakd when the J and K
modéls were released. The former was a pure
madbike, the later was a specialized
homobogation model designed to  let
‘Buperhike racers use more track-iriendly
parts = particularly fiat-shde carburetors,
Thess same parls tended lo make the
IXATEOR G0-TH) 55 it was known a complela
pig to ride on the road but those carbs, the
chose-falio gearbox, singhe seat, aloy fusl tank
and higher state of tune wers a greal slaring
poind for the races,

The standard 750 roadbike gol more than
Just the racer's looks. Visuaily, the first chees
you sew are The big upside-down front Torks
and those dumemy intake hogses running into

e

The ZXTS0L2 model

the frame membsers, But whal you can't ses s
much more important; under the fairing and
housad in a lightened frame lurked a brand
mew 71 x 473 mm shor-stroke 749 cc moior
with drive to the camshafls moved from the
centar of the crank to the right-hand side
which liberated encugh space in the top end
1o atlow the anghe batwesn infake and axbaust
valves to ba narmowed down to just 207,

Furthar modals  followed in 1982,
dasignated L for the roadster and M for the
double-R homologation special, but the only
machanical change of any significance was in
the officlal mce kit which incheded inket pans
that macks those cosmatic hosas the laading
edge of a tres ram-ar gysterm,

Immediately after the introduction of the
749 cc short-stroke engine, the ZXRTS0R
(Ninja ZX-TH) was a conlender for racing
honors the workd over, despite the bashs bike
&1l baing musch maore of a repdster than the

opposition, In 1997 Kawasakis won the
Warld Endurance Championship, the AMA
SuparSport 750 Champlonship and the
Australian Superbike Champlonship. In 1992
the Endurance crown went to Kawasaki
again thanks to Carl Fogarly and Terry
Rymer, Scott Aussell won the Daytona 200 at
record spead plus the AMA Superbike title,
but most importantly the American along
with New Zealander Aaron Slight won the
Suzuka 8 Hours on a ZXR (Minja), the first
time a Groen Meanie had won the most
important single race in the Japanese
factories’ calendar., And in 1983 Scott
Russell finally overcame his nemesis Carl
Fogarly and the bigger, lightar, more
powerful Ducatl V-twing to win the Weorld
Superbike Championship, the first and so far
only tima a good old, simple in-line four has
taken the top title n four-stroke racing. Mot a
bavd record for an overwelght road bike,
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About this manual

The aém of this manual is to halp you get the
bBesl value from your molcreychs, It can do so
In several ways. It can help you decide what
work must be done, aven If you choose fo
have it done by a dealers; it provides
Infermation and procedures for routing
maintenance and servicing: and it offers
ciagnostic and repair proceduras to Tollow
whien troubbe oocurs.,

We hope you use the manual o tackle the
work yourseil, For many simpler jobs, doing it
yours#l! may be quicker than arranging an
appointment to gel the molorcyele into a

dealer and making the trips 1o leave it and
pick it up. More importantly, a lof of mooey
can ba saved by avoiding the axpense tha
shop must pass on to you 1o cover its kabar
and overhend costs. An added benel is the
zanse of aatisfaction and accomplishment
that you fesl after doing tha job yourssd,

References to the left or right side of the
matorcycle assume you are sitting on the
seat, facing forward,

Wa lake great pride In the accuracy of
information given in this manual, but
motarcycle manufacturers maka
altorations and design changes during the
production run of a particular motoreycle
of which they do not inform us. No Rability
can be accepted by the authors or
publishers for loss, damage or injury
caused by any errors in, or omigsions from,
the information given.
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Professional mechanics are trained in safe
working proceduras. However enthusiastic
you may b about getling on with the job at
hand, take the time 1o ensure that your safety
ts mot pul ai risk. A momant's lack of attention
can result in an accident, as can failure to
obseree samphi précautions.,

Thera will always be new ways of having
accidents, and the following Is not a
comprehensive st of all dangers; it Is
intended rather to make you aware of the risks
and o encowrage a safe approach 1o all wark
you carry out on your bike,

Asbestos

® Certaln friction, insulating, sealing and
other products - such as brake pads, chich
linings. gaskets. elc. - contain asbestos,
Extrame care must be taken to avoid
inhalation of dust from such products since it
s hazardous to health. If in doubt, assumae
that they do contain asbesios,

Fire

& Ramamber at all times that patrol ks highty
flammable, Never smoke of have any kind of
naked flame around, when working on tha
wehlche. But the risk does nol end there - a
spark coused by an electrical short-circuit, by
wo matal suriaces contacting each other, by
careless uwso of fools, or even by static
eleciricity built up in your body under carain
conditions, can ignite petrol vapour, which in
n confingd space is highly axplosive. Newver
use polrol as a cleaning solvent, Use an

® Always disconnect the battery earth
tarminad bafors working on amy part of the fuel
or slectrical system, and never risk spilling
fual an to a hot engine or exhaust,

® It s recommaended that a fire extinguisher
of & type suitable for fuel and ebectrical fires ta
kept handy (0 the gacage of workplace at al
timas. Mever try lo exlinguish a fuel or
electrical fire with water.

Fumes

® Certain fumes are highly toxic and can
GQuUICKly cause unconSciousness and aven
death if inhaled 1o any exteni. Petrol vapour
comes into this category, as do the vapowrs
from certain solvents such as trichioro-
athylena. Any draining or pouring of such
volatile fluids should be done in a well
vantilated area,

#® Whan using cleaning fluids and sahwants,
read the insfroctions carefully, Mever use
materials from unmarked containers - thay
may give off polscnous vapours.

@ Neaver run the angine of a motor vehicle in
an enclosed space such as a . Exchanest
fumas conlain carbon monoxide which Is
extremaly potsonous; if vou need to run the
engine, abways do 80 In the open air or at least
have the rear of the vehicle outside the

The battery

® Nover cause a spark, of allow a naked
light rvar the vehicle's battery. It will noomally
ba giving off a cerain amount of hydrogen

#® Always disconnect tha battery ground
[earth) terminal belofe working on the fuel or
elactrical aystems (except whare noted),

® N possible, loosen the filler plugs of cover
when charging the battery from an external
source. Do not charge at an excessive rale or
thia Batiery may Barst,

® Take care whan lopping up, cleaning or
carrying the battery, The acid stectrolyte,
evenwhon diluled, is very corrosive and
should not be allowed to contect the eyes or
skin. Always wear rubber gloves and goggles
or a face shield, If you ever nead 1o propare
alacirolyte yoursell, always add the acid
slowly to tha water; never add the water to the
B,

Electricity

® When using an electric power fool,
inspection light ¢c., always ensure that the
appliance is comectly connected 1o its plug
and thal, where necessary, it is properly
groundead [earthed). Do not use such
appliances in damp conditions and, again,
beware of creating a spark or applying
excassive heat in the vicinity of fuel or fusl
vapour. Also ensure that the appliances meet
national safety standards.

® A severe aelectric shock can result from
touching certain parts of the slectrical system,
such as the spark plug wires [HT leads), when
the engine is running of being cranked,
particularty If companents are damp or the
Ingulation is defective. Whare an electronic
ignitkon system is used, the secondary (HT)

approved safety solvant, gas, which ks highly explosive. woltage is much higher and could prove fatal,
X Don't rush 1o finish o job or take ¥ Do remove 1ings. wiistwalch ote., belors
Remember... unverified short cuts. working on the vehicle - especially the
- . 4 i ¥ Deon't aflow children or animals in or slectricl system,
mtalnlmlhatﬂmnmiaalmhh llhn:‘ Frikie M b i v Do keap your work anéa tidy - It is only
e ®  too easy fo fall cver articles left lying
recommended pressure. Apatt from L

xmmmhmw
from a hot cooling system = cover it with a
choth and ralease tha pressure gradually first,
or you may gel scaided by escaping coolant.
¥ Don't attempt to drain oil until you are
sure |t has cooled sufficiently to aveid
scalding you.

X Don't grasp any part of the engine or
exhaust system without first ascertaining
that it Is coal enough not fo burm you,

¥ Don't alliow brake fluld or antifresze to
contact the machine's paintwork of plastic

components.

¥ Don't siphon tode ligueds such as fuel,
hydraulic fluid or antifveeze by mouth, or
allow them to ramain on your skin.

¥ Don't inhate dust - it may be injuricus to
health sea Asbestos heading).

X Don't allow any spilled oll of grease to
remain on tha floor - wipe it up right away,
before someone sips on it

¥ Don't use il-fitting spanners of other
tools which may slip and cause injury.

¥ Don't ift a heavy component which may
ba beyond your capabsity - gal assistance:

owerstressing the carcass, in extrema cases
the tyre may blow off forcibhy.

v Do engsure that the machine is supported
securely at all times. Thiz is especially
impartant when the machine is biecked up
to aid wheel or fork removal,

v Do take care when attempting to loosan
a stubbom nut or bolt, It is genarally battar
to pull on a spanner, rather then push, so
that i you slp, you fall away from the
miachine rather than onto it

v Do wear eye protection when uging
powar tools such as drill, sander, bench
grinder ete.

v Do use a barrer cream on your hands
pricr to underaking dirty jobs - it will
protect your skin from infection as wall as
miaking the dirt easier to remove aftarwands:
but make swrs your hands aren’t ieft
sfippoery. Note that long-term contect with
usad snging od can be a health hazard.

+ Do keep loose clothing (culls, ties aic.
mnd kong hn) wall ol of the way of moving
mechanical paris.

v Do exarcise caution when compressing
springs for ramaosal o Installation, Ensurs
that the tension s appled and released in a
conirolled manner, using suitable 1ools
which preclude the possibility of the spring
ESCADInG viclanthy.

v Dio ensure that any ting tackie used has
;hmwma load rating adequata for the
¥ Do gef someone to check parodically
that af ks wall, when working alone on the
vehicle,

+ Do camy out work In & kegical sequance
and check that averything s comectly
assambled and tightened afterwards,

v Do remembar that your vehicle's safety
affects that of yoursedl and others. If in
doubt on any point, get professional advice,
® i in spite of following these procautions,
you arm unfortunate enough to injure
yourselt, seek medical attention as soon as
possible,




Identification numbers o

Frame and engine numbers

The frams s.arial farmbar i stamped nlo the
right side ol the sfeesing head and the engine
sarial number 5 stampad info the right enging
case. Both of thesa numbers shoukd be

recorded and kept in a sale place so they can
b furnished to law enforcement officials in
tha event of thafl.

Thae frame serial number, anging sorial
nurmber and carbunelor identification number
should also be kept in a handy place (such as

with your driver's licensa) so they ane always
available when purchising or ordering parts
for your maching,

The following table is a breakdown of the
initiad frame numibsers for each model and year
of production:

US and Canada models UK models
Prod ¥r Model Inktial frama numbear Prod yr Model Initkal frame number
1888 ZXTS0HT (Minja ZX-T) JEAZOH T EADDOOD T 1869 ZXT50H 1 (EXRTH0) ZATES0H-D0000
I 1] DHTE0HD (Minga ZX-7) JEAFXDH1*LAD 15001 1680 DA TE0H2 (ZXRTS0) IXT50H-015001
et ZXTS0U1 (Ninja ZX-T) JEAH DT MADDOGD 1 1981 ZXTE0)T (ZXRTSH ZATE0J-000001
ez EXTE0JE (Ninja ZX-T) JEADNDIT " MADTIS0T 1802 ZXT50U2 (ZXRTS0) ZXAT50J-013901
=] ZXTS0L1 (Ninja Z¥-T) JEAZXDL PADDO00T 1883 ZXTEOLY (EXRTS0) DATSO0L-000001
1= ZXTS0L2 (Ninfa ZX-T) JEATKOL 1 RACI0001 1894 ZXHTSOLE EXATH0) EX T EOL-020001
1995 ZXTH0L3 (Ninja ZX-T) JHAZXDL1"SADID00T 1585 ZHTEOLI (ZHATS) ZXT50L-030001
1001 IXTS08C1 (Minga DL-TH) JHAZXDK 1 MADO000T 1891 IXTSOKT (ZXATS0R) ZXTEOK-000001
1992 ZXHT50K2 (Minga ZX-TH) JEATXIHC 1 NADOTO0 1583 ZATEOMI [ZXRTEOR) TR TS0M-000001
1063 ZXT50M1 (Ninga ZX-TR) JEAZXDM "PADODO0 1994 ZXTSOME [ZXRTS0R) ZXTEOM-020001
1904 ZXTSOM2 {Ninja ZX-TH) JEATXDNA 1 " RADO0 T
*This cligit changes with sach motorcycle.

- o ol {b

The frame number is stamped on the
stearing head . .,

Buying spare parts

Onca you have found all the identitication
nembars, record them for referance when
buying parts. Sence the manufacturérs changa
spacifications, parts and vendors [companies
that manufacture varous componants on the
maching), proviciing the 1D numbers ia the onty
wiry 1o be reasonably sure that you are Buying
Tha comact pars.

Whnever possible, laka the wom part to
the dealer 80 direct comparison with the new

(L] t m
ARSI XN X0
L1 BT Py L]

« « « 3nd displayed on a decal

component can ba made, Along tha trad from
the manufacturer 1o the parts shell, there are
numarcus places that the part can end up with
iz wransg numiber o be listed incomacthy.

The two places 1o purchase new parts for
your motorcycle - the accessory store and the
franchised dealer — ditfer in the hype of pars
they camy. While dealers can obtain virtually
envery part for your cycle, the accessory dealer
is usually limited to normal high wear llams
such as shock absorbers, tune-up parts,
virious engine gaskets, cables, chains, brake

The engine number is located on the right
side of the crankcase

parts, ete. Raraly will an accessony outlet have
major suspansion components, cylinders,
transmission gears, of cases.

Lised parts can be cbtained for roughly half
the price of new ones, bul you can't always be
sure of what you're getting. Once again, take
your wom part 1o the wrecking yard (breaker)
tof difect comparison,

Whether buying niew, used or rebuill parts,
tha best colrge @ W0 deal directly with
someone who specializes In parts for your
particatar miake,



o-10 Daily (pre-ride) checks

1 Engine/transmission oil level check

Before you start:

¥ Take the motorcyche on a short run to allow
it 1o reach normal cperating temperatura

Cauvtion: Do not run the engine in an
enclosed space such as a garage or shop.

¥ Stop 1he aengine and support the
moatorcyche in an upright position on level
ground. Allow It to stand undisturbed for fiva
minutes {2 allow the ofl level 1o stabilise.

The correct oil

& Modem, high-rivving engines place graat
damands on their oil. It is very important
that the cormect oil for your bike |s used.

® Always top up with a good quality oll of
ihe specified type and viscosity and do not
awerdill the engina,

Ol type AP grade SE, F or 5G
Ol wiscosity
Cold glimatos SAE T0WSR0 or 10WMY50

‘Warn chimates SAE 20W/40 ar 20050
|

Bike care:

@ I you have 1o add ofl frequently, you should
chack whathes you have any oll leaks. i there
is no sign of ol leakage from the joints and
gaskaets the engine could be buming oil (see
FaLd Finding).

Il the level = below the Minimum mark,
rémave e odl filler cap from the right
Crankcase Cover . .,

Check the ol level in the window located
at the lower part of the right crankcase
cover. Thio level should bo between the
RMaximum and Minimum bevel marks arrowed.

.
3 « « - nd add encugh olf of the recom-
mended grade and typs 1o bring the level
U o the Maxirmum mark;, o ned ovorfa.,

2 Clutch fluid level check

Warning: Brake and clufch

hydraulic fluid can harm your
A ayes and damage painted

SuUrfaces, 50 use extrems
caution whon handling and pouring il. Do
not use fuld that has been standing open
for sovme time, as it absortys mofsture from
the alr which con cause & loss of clutch
affectivensss.

The chrch fluid resenvoir is located above

tha loft front fork. Thia fluld level is wisibie

thraugh the reservoir, Make sure that the
fluid level is above the Lower mark on the
resarvoir. i the beved is low, the fukd must be
replenished,

Before you start:

" Maka sure you have the comact hydraulie
fusd. DOT 4 is recommanded,

¥ With the motoreycle supported in a level
position, fum the handlebars until the top of
the clutch master cylinder fs as level as
possible,

v Bafore removing the master eylinder cap,
place rags beneath the reservalr (1o protect
the paint from brake fld spills) and remove
all dust and dirt from the area sround s cag,

i

A i
2 To top up. remove the cap retainer plata,

the cap, the diaphragm retainer and
rubber diaphragm to add fMuid

Bike care:

@ In ordar to ensure proper operation of the
clutch hydraulic system, the fuid level in the
master cylindar reservoir must b properly
maintained. I the fluid level was low, mspact
the clulch hydravlic system for leaks (see
Chapter 1).

® Chack the operaifen of the clutch, if the
levar is spongy indicating the presence of air
in e clutch line, bleod the system as
described in Chapler 2,

3 - - and top up to the Upper mark with
DOT 4 hydraulic fuid,
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3 Brake fluid level checks

Warning: Brake and elutch
hydrawie fMuwid can harm your
oyes and damage painted
SUTACES, S0 IS AXIFeTE

eaurtion witen handiing and pouring it and

oover surrownding surfaces with rag. Do
nal use fiwld that has been standing open
for same firme, a5 iF abzorbs moisiore from

e oér which can cawse a dangerous loss

of braking effectivensess.

Before you start:

¥ Maka sura you hawe tha comect hydrausic
fiuicl = DT 4 is recommendisd

¥ With thi molorcycle supported in a favel
posdtion, tum the handlebars unill the top of
tha frant brake master cylinder s as level as
possible.

¥.0n J, K L and M modeds rérmowe the mght
side cover 1o view the rear brake fluid
reseryolr, On H models the lewal marks can be
geen through the skot in the right side cover

57

3 unscraw the cap and lift off tha
retainer and rubber diaphragm, Mote:

Bon'T opsivate Hha brake fever with the cap
PRV,

N

Rogr brake fuid résarvos locaton - H models. Unscrenw (he cop
and add fukd as described for the front braka,

Bike care:

@ In prder to ensure proper operation of tha
tydraulic disc brakes, the fluid bvel in tha
masier cylinder reserdoir must b properly
masntained. Il the brake fluid laval was low,
sspect 1he brake system for leaks

@ The fluid In the master cylinder reservolr will
drop shghtly as the brake pads wear down

@ Check the operation of the brakes bafore
taking the machine on the road; If there |s
avidence of air in the Systam [spongy faal o
leval oF panal), st rrust be bled a5 descnbad in
Chapiter 7.

The fuid level is visible through the

master cyfinder resanvor. Make sure that

the Niid leasl 5 above the Lower gk on
e FEs RO,

Add

claan
recommended type umiél the level is
above the inspecton window., Don" mix
ditferent brands of braka fluid in the reservoir,
&S ey may not be compatibile,

Fidd,

beaka fMukd of the

- i

Rear beake fluid reservolr focafion = J, K, L-and M modals;
Unacrew the cap and add Hluld &8 descnbed for the front brake,

2 It the level ks bow, remove the cap retainer
BCTEW

Reinstall the rubber dinphragm and

retaingr. Install the cap rlamer and the

cap and tighten its screw sacuraly, byl
da not avartightan B Wipe any spilled fluld off
this resarvoir body.
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4 Coolant level check

Before you start:

v Make sure vou have a supply ol coalant
available (a mixure of 50% destilled water and
50% comosion inhibited sthylene glycol
antifreaza),

" The enging must be cold Tor the results 1o
be aoccurate, 50 abways perform this check

-1 The coolan reservoir = located behind
the right middle fairing panel on H
models

bafore starting the engine for the first tima
each day, Make sure the molorcycls i on
e grownd.

Bike care:
& Lksa only the apeciied cootant madure. it is
mportant that andifreese s used in the cooling

« and under the right rear shde cover on
J. K, L and M modals. Tha reServoir tank
marks should be visible from below and

1o the rear of the cover.

system all year round, Pot Just during the
winter months, Don®t top-up with water alons,
&s the antifreexe will become 1oo diluted.

® Do not overfill the coolant reservair, The
coplant lovel is satisfactory if it is botwoeen tho
Lenw and Full marks on the resenvalr

@ If the coolant lavel seems to be consistenlly
o, clhiscls the enting cooling systiem for lsaks.

3 If the leved is at or bedow the Low mark,
ramave the filler cap and add the

recommended coolani mixiure wntl the
Full level ks reached.

5 Suspension, steering and drive chain checks

Suspension and Steering:

@ Make sure tha steering operates smoothly, without loaseness and

without binding

Drive chain:

@ Make sure Ihe drive chain sn out of sdjustmant (Clmnte-' 1L

@ If the chain looks dry, lubacate it (Chapter 1)

@ Check front and raar suspension for smooth oparation,
& Check that the suspension is adjusted as required.

6 Legal and safety checks

Lighting and signalling:

@ Take 0 minute to check that the heaclight,
tail light, brake light, Instrument lights and tum
signals all work comectly.

@ Check that the hom sounds when the
switch is operabod,

@ A working speedomater graduated in mph
15 & statutory recpuinamient in the LK.

Safety:

® Check  that the throttle grip rotates
emoathly and snaps shut wihen releated, and
thal i does 20 in all sieering positions, Also
check for the comect ameunt of freopiay (6o
Chagpter 1),

@ Make sure the sidestand returns to its fully
up position and stays there under spring
ErEh Sy

@ Make sure the engine kill switch works
propary,

Fuel:

® This may seem obvious, but check that you
have anowgh fudl to complete your journdy. H
you notice signs of fuel leakage - rectily the
Gl immadiately

@ Ensure you use the correct grade uniended
or low lead fwel (subject to local regulations) -
minirmum 941 actane (RON),
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7 Tire checks

Tire care:

@ Check the tires carelully for cuts, tears,
embedded nails or other sharp objects and
cassive winf, Opdration of the malorcycla
with excessively worm lres is exiremely
harardous, as traction and handling ara
dineclly affected,

® Chack the condition ol the tire valve and
eresun e dust Cap is in piace,

#® Pick oul any stones or nalls which may
have become embeddad in the tire read. It

Tire tread wear indicators bars and
location marking on the sidewall [armows),

The correct pressures:

®  The tres must be checked whan cold, not
Immediately after riding. Note that low tire
pressunes may causa tha tire o slip on the rim
or came off. High tire pressures will cause
sbnormal tread wear and unsafe handling.

# Uis2 an accurate pressune gauge.

@ Proper air pressure will increase tire life and
prowide maximum stability and ride comfort.
@ HMate that tire pressures vary according to
the type of tires fitted - refer 1o the tire
information label on the bike, or H non-
standard tires are fitted, refer to the tire
marufactures (o8 the Cormect prosaunes.

Check the tire pressures when tha tires
are cold and keep them propery inflated

beft, they will eventually peneirate through the
CESING and cause a punclure,

@I tire damage s apparent. or unexplained
logs of préssure is experienced, seek the
advice of a tire fitting specialist withoul delay.

Tire tread depth:

@ At the time of writing UK faw requires that
tripacl depth musi e at least 1 mm over ¥ of
the tread breadth all the way around the tire,
with no bald patches. Many riders, however,
consider 2 mm tread depth minimum to be a

[

safer limil. Kawasaki recommend the
following minimem tread depths,

Regular speed Front  Rear

Upto 80 mph (130 kmh} 1Tmm 2 mm
Above B0 mph (130 kmh) Tmm 3 mm

® Many fires now incorporate wear indicators
in the tréad, Identity the triangular polnter, or
TWI marking, on the tire sidewall to locate tha
indicator bar and replace the tire if the tread
haes weorm deawn 1o the bar.

heasure tha tread depth at the center of
the tire using a tread depth gauge.

>

The tire information lable provides tire
size, pressure and tread depth details

Tire pressures H, J and K models L and M models
Front 36 psi (2.48 bars) 33 psi (2.27 bars)
Rear 41 psi (2.82 bars) 36 psi (2.48 bars)




Chapter 1

Routine maintenance and servicing
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chack
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Exhaust system - chack i -
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Fluid levels = check ...... s
Fork oil - replacemant _ .. c .30
Fusi filter - replacemment . . .. 25
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Fuel system - check . E e TG A ]
In'u-udu:bmmhmaupmdmmlnama]nlm ............... 2
Lubrication — QBnerdl . .. ... s rrairareraiarene i anaans 1
Routine maintenanca intenvals . ..........cci0i i iiiiiiaiian 1
Spark plugs —replacemBnl . ... ... ... .. i i a
Steering head bearings - check and adjustment . .............. 12
Steering head bearings —lubrication . ... .......vinii i i g
T 21
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Specifications
Engine
Sp?‘knlwl

USH J KL MImodels . .oessumnsssimmissnssnssnsns

HMW#:GLDNM
H modals
Exhaust .
J K, L M madels
bt o T SR e s s e e i
mmmhnprmmwmw
I RO i o e e e e

GCarburator synchronization (vacuum diffecence batween cylinders) . ..
Cylindiar numbering (from liaft side 1o ight Side of bike) .. ... ......
[t hete - e R e e

MGK CHE or ND U2TES-N

MGK CREE or ND U2TESR-N

NGK CRSE or ND U2TESR-N

0.7 to 0,8 mm {0,028 1o 0,031 inch)

1000 = 50 rpm
1250 = 50 rpm

1100 = 50 rpmi
1300 = 50 mpm

0.15 to 0.24 mm (0,006 to 0,009 inch)
0.20 to .29 mm (0,008 to 0,011 inch)

0,18 to 0,23 mm (D007 to 0.009 inch)
0.25 to 030 mm (0,010 to 0012 inch)

138 to 213 psi (9.57 to 14.67 bars)
110 10 185 pai (3.2 1o 12.74 bars)
145 to 220 pal (9,99 to 15.15 bars)
Less than 2 cm (0,28 inch) Hg
1-2-3-4

1-2-4-3
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Miscellaneous
Brake pad |mg Ih.lduma
Naw .

Woear HI‘III

Fhirbfmpﬂlﬁlhuml
H modals .

JKL,Mn'podnH T 8 o o T AT R N R i ks I e

Freaplay adjusirments

Torgue settings

Oil drain plug .

il filter (all m;aleEnmdﬂa
Cﬂﬂhrmn‘lhgboﬂﬂ-ﬂmodﬂs]
Goohﬂ-!l:unadwm

H modets (In cylinder Block) ... cccviaiiiiiiiraienas
4 K, memmm} ...................

Spark plugs . .

Recommended lubricants andmi:h

4 mm (0.6 Inch)
1 mim (0.04 inch)

Approsimately 55 mm (2.2 inches) below top of focipeg
Appraximately 70 mm (2.8 inches) below top of foolpeg

2 to 3 mim (0.08 to 0.12 inch)
2 to 3 mm (0.08 to 0.12 inch}

20 to 25 mm (0,78 10 0.98 inch)
20 1030 mm (.79 to 0,118 inch)

10 to 15 mm (0.38 to 0.59 inch)
10 to 20 mm (0,38 to 0.79 inch)

317.5 to 318.2 mm (12,5 12 12.53 inch)
323 mm (12.73 inch)

1,260 minimusm

See Daily (pre-ride) checks'

Sen “Daly {pre-ride) chocks'

20 Nm (14.5 f-bs)
8.8 Mm (87 inch-lbs)
20 Nem (14.5 fi-os)

9.8 Nm (BT inch-Ibs)
7.8 Nm {68 inch-lbs)

7.8 Nm (58 inch-lbs)

12 N (104 inchieibs)
14 Nrr {10 #1-ts)

AP grade SE, 5F or 5G multigrade od
SAE 10W40 or 1OWSD

SAE 20W40 or 20W50

300 lers (3.2 US qt, 5.3 Imp pt)

2.6 liters (2.7 US qu. 4.6 Imp pt)

3.5 bters (3.7 US qt, 6.1 Imp p)
3.4 liters (3.6 US gt, 6.0 Imp p)

BO/S0 mixture of water and ethydene glycol antifreeze containing

corrosion inhibitors for aluminum engines.

2.0 lisers (2.1 US gf)
2.3 liters (2.4 US gt
2.8 Mers (2.0 US g1
DOT 4

Sew Chapter &

Madium weight, ithivm-based multi-purpose groase
Medium weight, Bthium-based multi-pirpose grease
Ghain and cable lubricant or 10W30 motor ol
Chain and cable lubricant ar 10W30 motor ol
Chain and cable lubricant or T0W30 motor ol
Multi-purpose grease or dry film kuibricant



Maintenance schedule 1.3

Mols; The pre-ride inspaction outined at the
front of this manual covers checks and
mamitanance that showld be carmed oot on 8
dally basiz. Always perform the pre-ride

Daily (pre-ride)
| Sea 'Daily (pre-ride) checks’ beginning on page 0=10

Every 200 miles (300 km)

Gy out alf of the 'Daly (ore-ride] checks® pius the fallowing:
[ Lubricate the drive chain (Section 1)

After the initial 500 miles (800 km)

Mate: This check is usually parformead by a Kawasak/ dealer after the
firt 500 milos (900 km) from rew, Thenaffor, mainfenance & carisd
ouf sccording fo the following intervals of the schedule,

Every 500 miles (800 km)

Carry out afil of the ‘Daly (pre-ride) checks' ples the foliowing:
[_| Check/adjust the drive chain slack (Sectlon 2)

Every 3000 miles (5000 km)

Carry out &l of the 200 and 500 miles 300 and 800 kry maintensmce

ks plis e following:

[ | Clean and gap the spark plugs and replace (if

(Section 3)

[ Gheck the operation of the air suction valves (if
equipped) (Section 4)

| Check/adjust the carburetor synchronization and
idke spead (Section 5)

[ | Check the evaporative emission control system
(California models) (Section &)

[_| Check the drive chain and sprockets for wear
{Section 7)

[ | Check the brake fluid lavel (Section 8)

_| Check the adjustmant of the brake light switch
{Section 8)

[| Check/adjust the brake pedal position (Section 8)

[] Check the brake discs and pads (Section 9)

[_| Check the clutch fluid level (Section 10)

[} Lubricate all cables (Section 11)

[ Lubricate the clutch and brake lever pivots
(Section 11)

I Lubricate the shift/brake lever pivots and the
sidestand phvot (Section 11)

[_| Check the steering (Section 12)

[] Check the tires and wheels [Section 13)

|| Check the battery electrolyte level (H models only)
[Section 14) - see Note 1 ;

[_I Check the exhaust system for leaks (Section 15)

["] Check the tightness of all fasteners {Section 16)

[1 Check/adjust the throttle and choke operation/grip
freeplay [Section 17)

imspection af every maintenance intarval jin
addition fo the procedures Nsied) The
intenvels Msted betow are Ihe shorest mtanals
recommanded by ihe manufaciser for each

parficular oparation during the model years
covarad in this manual. Your owner's manual
may have diffenant infanvals for your model.

Every 6000 miles (10,000 km)

Carry out all of the 3000 mias (S000 km) maintenance lasks plus the

faillowing:

[ 1 Change the engine oil and oil filter (Section 18) =
sea Mote 2

| Clean the air filter element (Section 19)

[_| Check the cleanliness of the fuel systern and the

~_ condition of the fusl and vacuum hoses (Section 20)

| Lubricate the swingarm needle bearings and Uni-

. trak linkage (Section 21)

[1 Check the cylinder compression (Section 22)

[l Check/adjust the valve clearances (Section 23)

Every 12,000 miles (20,000 km)

Carry gt af of the 6000 miles (10,000 km) maintenance tasks phus
m B

ihe follcwring:

L] ﬂﬁﬂlagﬂ the air filter elament (Section 24) - see
ote

|_| Replace the fuel filter (Section 25)

(| Change the clutch fluid (Section 26) - see Note 4

[ Lubricate the steering head bearings (Section 27)

[| Change the brake fluid (Section 28) - see Noté 4

Every 18,000 miles (30,000 km)

Canmy out all of the BOOD miles {10,000 km) maintenance lasks plus

the following:

[1 Check the cooling system and replace the coolant
{Saction 29) — see Note 3

[ Change the fork oil (Section 30)

Every two years

[ Rebuild the clutch master and release cylinders
{Section 31)

[ Rebuild the brake calipers and master cylinders
{Section 32)

Every four years

_| Replace the fuel hoses (Section 33)
| Replace the brake hoses (Section 34)

Notes

[ Note 1 - Or once a month, whichever comes first
[_| Mote 2 = Or once a year, whichever comes first

L] Mote 3 — Or after every five cleanings

["] Note 4 — Or every two years, whichever comes first
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1.6 Maintenance procedures

Decals on the motarcyeie inchude oil type and capacity . . .

Introduction

+ » » Bnvd drive chain information

This Chapler covers in detail the checks
and procedures necessary lor the lune-up
and routine masntenance of your motorcycle
and Ecludes the routing maintenance
schedule, which is designed to keep the
machine in proper running condition and
prevent possible problams. The remaining
Sgctions conlain delailsd procedurds for
carrying out the items Ested on ihe
maintenance schadule, o8 well as additional
maintenance information designed 10 increasa
raliability. Maintenance information is also
printed on decals, whech are mounted in
various localions on tha motorcycle (see
Hiustrations). Where information on the
decals differs from that presented in this
Chapter, usa the decal information,

Since routine malntenance plays such an
important rofe in the safe and efficient
operation of your motorcycle, il is presented
hare as a comprahansive check list. For the

Every 200 miles (300 km)

riclisr who doas &l his own mamianances, thesa
lsts outling the proceduras and chacks that
should be done on 8 routing basis

Deciding whera o start or plug into the
routine maintenance schadule depends on
saveral factors. If you hawve a molorcycle
whose warranty has recently’ expired, and if it
has been malnlained according to the
warranty standards, you may want to phck-up
routing maintenanca as it coincides with the
mexd mileage o calendar interval. H you hiwve
owned tha machine for some lime but have
never performad any mantenance on it, then
you fmay want o start at the nearest intarval
and include some additional procedures fo
ensure that nothing important is oveariookad, It
you have just had a major engine overhaul,
then you may want (o slarl tha maintenance
routine froem th beginning.  you have & used
maching and have no knowlodge of ite history
or maintenance recond, you may desira to

combing all the chaecks inte one large Sanico
initialty and then selile into the maintenance
schadule prescribed.

The Sections which actually outling the
Inspection and maintenance procedures are
written as step-by-step comprehensive
guides 1o the actual parformance of the work
Thay axplain in detail each of the routing
inspactions and maintenance proceduras on
tha check list. RAeferences to additional
information in applcables Chapters @ also
Includad and should not ba overdotkad.

Before beginning any actual mainlenance
or rapair, the machine should be cleansd
tharoughly, especially around the oil filter
housing, spark plugs, cylinder head cover,
side covers, carburetors, etc. Cleaning will
help ensure that dirt does not contaminate the
engine and will allow you 1o detect wear and
damago that could otherwise easily go
unnaticed,

1 Drive chain - R
lubrication §

Mote: If the chain is extremealy dirty, if shouwld
be remaved and cleanad biforve if iz wbricated
{so0 Chipler 6],

1 Thr best timea to lubricate the chain is after
the motorcycle has baen riddan. When the
chain ks warm, the lubrcant will ponatrate the
joints between the sida plates, pins. Dushings
and rollars 1o provide lubrication ol the
indernal load bearing aneas,

2 Uss a good quality chain lubricant and
apply It 1o the area whers Ihe side plates
overiap - not the middle of the roliers. After
applying the lubricant, bet it soak in a faw
minutes before wiping off any excess.
Caution: Make sure the chain lubricant is
compatible with O-ring chalns = some
kinds may damage the O-rings.

Apply chain lubricant fo the jeints
batwean the side plates and the
rollers - not in the center of the
rollers (with the bike supporfed
securaly upright and the rear wheel
off the ground, hoeld the plastic
nozzie near the edge of the chain
and turm the wheel by hand as the
lubricant sprays out - repeat the
procedure on the inside sdge of the
chain}




Maintenance procedures 1.7

wikth thia split in the swingarm
A Middle mark B Spiit
2 Drive chain - %
- chack and adjustment %
Check

1 A neglected drive chan won't last long and
can quickly damage tha sprockats. Aouting

26a Leoft side chain adjuster details
[H1/1988) modeis

A Adjuster plale C Adjustment marks
nofch D Axle nut codier
B Adjuster plote pin

chain and measure how far it deflacts - i
it's not within the specified limits, adjust
the siack in the chain

chain adjusiment and lubrication ten't difficult
and will ensure maximem chain and sprocket
life.

2 To check the chain, support the bike
sacuraly with its rear wheal off the ground and
shifl tha trangmission into Meutral, Make sura
the ignition switch is off. If you're working on
an H1 [(1984) mode, make sure the middia
miark on the eccaniric cam is aligned with the
Spit in the swingarm (see ilustration).

3 Fotate the rear wiheal and check tha bottom
run of the ehain in several places to find the
tighteat point (chains rarely wear envenly). At
this point push up on the bottom run al tha
chisin and measure the sack midway between
the two sprockets (see illustration), then
comparg your measuraments 1o the value
listed in this Chapter's Specifications. As wear
occurs, the chain will aciualty sirelch, which
maans adjustment usually imohes removing
soma slack from the chan,

Adjustment

4 Rotate the rear wiheel until the chain ks posit-
ianid with the baast amount of slack pressant.
5 Ramove the rubber cap and cotles pin (i
equippead] from the torque link-to-rear caliper
bracket bolt and nut. Loosen the nut {See
ilustration).

2.6b Right side chain adjuster details
{H1/1989) models

A Locknut
B Adjuster

G Axie
0 Tovgus ik nul

Z.6c On HZ and J, K, L, M models, remove
thi cotter pin [(A) and loosen the axle nut;
the adjuster bolt locknut [B) should be
turned back, away from the swingarm

25 Remove the rubber cap (arrow) and
the cotter pin (if equipped); leosen the nut
on the torgue link bolt

6 Loosen and back-off the focknuts an tha
adjustor bolts (see ilustrations).

T Remove the cotter pin and loosen the axle
il {sew llustration 2.6a or 2.6¢),

8 Tumn the axle adjusting boits on both sides
of the swinganm until the proper chain tension
is obfained, Be sure to fum the adjusting bolts
evinly to keep the rear wiheal in alignmant. |f
the adjusting bolts reach the end of thair
travel. the chain iz excessivaly worn and
shoubkd be replaced with a new one (sos
Chapier 8),

g Whaon the chain has the comect amount of
slack, make sure the marks on the adjusters
correspond 1o the same relative marks on
each side of the swingarm (See illustrations
2.6a through 2.64). Tighten the axs nut to
the torque listed in Chapter T Specifications,
then install & new cotter pin, bending its ands
around the nut 1o sacure it If necessary, furn
the nut an additional amount to line up the
cotter pin hale with the castellations in the nut
—don't locsan the nut 1o do this,

10 Tighten the locknuts and the tosgque lnk
fut sacurely. Install a new colter pin in tha
forque link bolt (bending its ends over to
socure the nul) and install the ribber cap on
the end of the belt (f equipped),

2.6d On the right side, loosen the adjuster
locknut [A); use the adjustment marks (B}
to make sure both sides are adjusted
evenly



1.¢ Maintenance procedures

Every 3000 miles (5000 km)

a1 A 16 mm plug socket is required for
spark plug removal

3 Spark plugs -
replacament

1 This motarcycle is equipped with spark
plugs that have a 16 mm wrench b [ETE
illustration). Make sure your spark plug
socket ks the comrect size befors attempting 1o
rismiove the plugs.

2 Ramove the fuel tank (see Chapler 4), thin
disconnect the spark plug caps from the
spark plugs (see Hlustrations), If available,
use compressed alr to blow amy accumulatid
dalbris from around the spark piugs. Remove
tha phsgs (see iRustrations).

3 Ingpect the electrodes for wear, Both the

2.9a Rotate the plug caps back and forth
to break the seal . . .

center and side electrodes should have
squane edgos and the side elecirode shoukd
e of uniform thickness. Look for excessive
deposits and evidence of a cracked or
chipped nsulator around the center alactrods.
Compare your spark plugs 1o the spark plug
reading chart on the inside rear cover of this
manual. Check the threads, the washer and
the ceramic msulalor body for cracks and
other damage.

4 I the slectrodes are not axcessively worm,
and if the deposils can be easfy rémoved with
a wing brush, the plugs can be regapped and
rausad (it no cracks or chips-ane visible in the
Insutatad). If in doubt conceming the condition
of tha plegs, replace tham with now ones, as
the axpanss is minimal

3.2c Remove the plug wires (HT leads)
fram the clips: note the routing so they can
e reinstalled in the clips

A y \:] ~
ax a gripping tood like this can be
used to pull the plug out of its bore

a.2d The plug wires (HT leads) are labeled
according to cylindar number (counting
froam tha laft side of the motorcyche)

3.2 ... then pull therm off the plugs and
check for brittleness or deterioration

& Cleaning spark plugs by sandblasiing is
permithed, provided you clean the plugs with a
high fash-point sohwant aftervards.

6 Balore installing new phugs, make sure they
are the correct type and heat ranga. Check
e gap betwesn the electrodes, as thay are
nof presel, For best resulls, uss a wirs-type
gauge rathar than a flat gauge to check the
gap. I the gap must be adjusted, band the
sida electrods only and ba very canelul not 1o
chip or crack the insulator nose (sae
ilustrations), Make sure the wisher s in
place before instaling sach plug.

7 Sknca the cylinder head i3 made of
aluminum, which is soft and easily damagid,
thread the plugs into the head by hand (see
Haynes Hint).

3.2a H the spark plug didn't stay in the
wrench rubber insert, lift it out once it's
loose ...

3.8a Spark plug manufacturers
recommend using 8 wire type gauge whan
checking the gap

28b To change the gap, bend m:;ldn
electrode only, as indicated by the arrows
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)

¢ the plugs are quife recessed, siip
short length of hose over the end of
o use as & tool to thread it into
iace. The hose will grip the plug well
nough o tum i, but will start to slip i
the plug begins to cross-thread in the
habs - this will prevent damaged threads
and the accompanying repair costs.

B Onca the plugs ase finger tight, the job can
b finished with & socket. If a torgue wiench is
mvadable, tighten the spark plugs 1o the tomue
listed in this Chapter's Speciications, If you
do not have a forque wrench, tightan the
jphags finger tight {until the washers bottom on
ke cylinder head) then use a wrench to
fighten them an additional 1/4  twmn.
Regardiess of the mathod used, da not over-
fightan tham

# Reconnect the spark plug caps and reinstall
ol componants removed for Access

4 Air suction valves -
check

HE

1 Tha mr suction valves, installed on US and
soma European models only, are one-way
check valves that allow fresh air to flow into
M8 exhaust ports, The suction developed by
the exhalst putses pulls the air from the alr
cleansr, through a hose to the vacuum switch
vaive, through a pair of hoses and two pairs of
neadt valves, and finadly into the exhaust ports.
Tha introduction of fresh air helps ignite any
fusd that may not have been burned by the
nomnal combastion process,

2 Remove the fuel tank (sea Chapter 4),

3 Disconnect the hoses from the air suction
valves (sea illustration). Remove the bolts
and Bt off the covers,

4 Chack the wvalve lor cracks, warping,
buming or other damage, Chack the area
whera the reeds contact the vahwe holder for
scratches, saparation and grooves (see
Hustration). I any of these conditions ara
'ound, replace the vabve,

5 Wash the valves with solvent If carbon has
accumulated between the reed and the valve
e,

i installation of the valves i3 the reverse of
amoval, Ba sure o use a new gaskel.

4.3 Disconnect the hoses from the air
suction valves, then remove the two baolts

and lift the valve off the engine
§ Carburetors - =
synchronizalion A
and icle speed [
Warning: Gasoline (petrol) is
& extramely Mammable, so take

oxira precauvtions when you work
an any part of the fuel system. Don't
smoke or allow open flames or bare Nght
buls near the work ares, and don’t work in
& garage where a natural gas-type
appliance (such a8 & waler heater or
clothes dryer) is present. If you spil any
fuel on your skin, rinse it off immediately
with soap and water. When you perform
any kind of work an the fuel system, wear
safety glasses and have a fire extinguisher
switabie for class B type fires (Nammabie
Nquids) on hand,

Synchronization

1 Carburetor synchronization s simply the
process of adjusting the carburelors so they
pass the same amount of fuel/air mbiues to
apch cylinder. This is done by measuring the
vacuum produced in each cylinder,
Carburetors that are out of synchronization
will result i decreased fuel mileage,
increasied engine temperature, less than idaal
throtthe response and higher vibration levels,

2 Ta properly synchronize the carburetors,
you will need some sort of vacuum gauge

5.6a Disconnect the hoses (if equipped)
frem the vacuum fittings - L modeds (shown)

are on the bottom of the intake manifold

boots: H and J models are on the top . . .

4.4 Check the reeds (arrows) on the air
suction valve for damage and carbon
build-up

salup. preferably with a gauge for each
cylinder, or a manometer, which s a
calibrated tube arrangement to indicate
engine wasuum,

Warning: Serme manometers use
A mercuiy as the fguid = since this

s exiremely foxic, exira
precautions must be taken during use and
storage of the instrumaont,
3 Because of the nature of the
synchronization procedure and the neod for
special instrumants, mos! oaners leave the
task 1o a dealer service depariment or a
réputable motoreycls repair shop, But if you
want to tackle this job, here is how it s done:
4 Start the engine and bat it nen until it reaches
normal eparating termperaturs, then shut it off

H, J and L models

5 Il you're weeking on an H model, detach the
fusl tank and move it back to provide access,
but leave the fued line altached (see Chapler 4)
If you're working on a J or L model, remove
the fuel tank and air cleaner housing (aee
Chapier 4). Connect an auxilisny fusl supply.

6 Datach the vacvum hoses il equipped
from the fittings on the carburetor intake
manifolds (see illustration), then hook up the
¥acuum gauge sal or tha manometer
according fo the manufacturer's instructions,
On models with plugs in the vacuum ports
instead of vacuum hoses, remove the plugs
and install threadid vacuum hose fittings (see
ilustration). Make sure there are no beaks in
the setup, &s false readings will resylt

5.6b ... there are plugs in the vacuum

fittings holes, unscrow them and thread in

fittings like this (carburetors removed for
clarity]
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5.9 Adjusting screws for nos. 1.and 2 carburetors [A), nos. 3 and 4

carburetors (B), both pairs (C)

7 Start the enging and make sura the idie
spead i correcl

8 The vacuum readings for all of the cylinders
should Da the same, of at least within the
islarance Wsted in this.  Chapler's
Specifications. H the vacuum readings vary,
Bojus! s NBCAsSArY.

& Ta pardorm the adjustment, synchronize the
earburators for cylinders 1 and 2 by tuming
the  adjusting screw bDetwean those two
enrburetors, A2 needed, until the vacuum s
|dentical or nearly |dentical for thosé two
cylnders (see illustration).

10 Maxt, synchronize the carburetors for
cylinders 3 and 4, using tha adfusiing screw
situated between those two carburetors.

11 Finally, synchroniza the carburelors for
gylindars 1 and 2 1o the carburstors for
cylinders 3 and 4 by turming the centar
djusting SR,

12 When (he odjusiment is compiate,
recheck the vacuum readings and kile speed,
then stop the engine. Remove the vacuum
gauge of manomater and attach the hoses o
the fittings on the carburators. Reinstall the
fusl lank and all components removed for
acCiEks.

e

@\u/ @

5.24 All four throttle plates should have
the same gap at the botlom

1 Throlte plehds 3 Gaps
2 Throttle bores

K and M models

13 Remove the fusl tank (see Chapter 4) and
connect an auxiliary fuel supply.

14 Tusn the idie speed screw in about three
threads, 1o the point where it's just aboul 1o
mave the throtthe pulley,

15 Start the engine and warm it up: Check
idie speed, adjust as necessary and i the
anging aff.

18 Remove the air cleansr housing and the
carburetors (sea Chapter 4).

17 Deiach the vacuum hoses (if equipped)
fradm e fittings on the carburelor intake
manifoids, then hook up the vecuum gauge
gl or the manomeler according fo the
manulaciures's Instructions. On models. with
plugs in the vacuum ports instead of vacuum
hoses, remaova the phags and install threaded
vacuum hose ftings. Make sure there ane no
leaks in the setup, as false readings will result,
18 Start the engine and make sure idie speod
is comact.

18 The vacuum readings for all of tha
eylinders should be the same, or at least
within the tolerance listed in this Chapler's
Speciications, If the vacuum readings vary,
adjus! a8 NeECesSAry.

20 To neake the adjusiment, remove the tog
covers from no. 1, no. @ and mo. 3
carburelons, but don't remawve the cover from
carburelor. no, 4 (tha carburetors are
numbared from the left side of the engine],

21 Loosen the locknut on each balance
adjusting screw and i the screw o
synchronize it with no. 4 (see illustration).
Turning the screw in closes the thoottie,

2% | the carburetors can't be synchronized
with the balance adjusting screws, shiit the
engine off, then remove the carburatons. (sea
Chapter 4),

23 Check the carburglors for obvious
contamination which couwld ba blocking jets
and passageways and overhaul them as
NECESSATY.

24 Look into the throttie bones and check e

521 Loosen the locknut [arrow) and tum the sarew to adjust
throttle plate position

throttls valve clearance (see lustration). Sat
the theottia vatve clearances of carburelors no.
1, 2 and 3, using the baftance adjusting scraws,
30 thiy're the same as carburetor no. 4.

25 Reinstall the carburelors and check
synchronization again, If the carburetors st
won't synchronize, the pllot scrow settings
may be af fault. Refer to Chapler 4 for pilot
screw removal and adjustment procadunes.

Idie speed
28 The idle speed should be checked and
adjusted after the carburetors are

synchronized and when It is obviously too
high or too low, Bafore adjusting the |dia
speed, make surg the valve clearances and
spark plug gaps are correct. Alss, turn the
handlabars back-and-forh and sea if the idie
spead changes as this ks don. It it does, the
thredtle cable may not be adjusted cormectly,
or it may be worn oul. Be sure to comect this
problem before proceeding.

97 The engine should be at nosmal oparating
temperature, which ks usually reached after 10
to 15 minutes of stop and go riding, Support
the motercycle securely upright and make
sure the transmission |s in Mautral.

28 Turn the throftle stop scraw ([see
inustration) until the idie spead listed in this
Chagpter's Specifications is obtaindd.

528 Idie speed IS adjusted with the thrattle
stop screw (L model shown: others similar]
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29 Snap the throttle open and shut & few
times. 1hen recheck the idie spead. It
recissany, nepeat the adjusiment procedurne,
‘X |l a smooth, steady idle can't be achioved,
i fsl’air mixture may be incorract, Rafer to
Chapler 4 for additional carburetor
Information.

‘6 Evaporative emission control T
~ only)—check

1 This system, installed on California modets
o conform t0 stringent emission confrol
standards, routes fuel vapors from the fuel
sysiam into the engine 1o be bumed, nstaad
of kettang them evaparate inte the atmosphions,
When the engine lsn't running, vapors are
stoved in @ carbon canister.

2 Periodic inspection conslsts of checking
the hoses for looseness, kinking or
detedaration, and the lguid/vapar separator
foe cracks or other obvious damage. Raler to
Chapler 4 for system details. Drain the catch
tark parcdically as desceibed in Section 19 of
this Chapler.

X
1 Unbolt the chain guard. Check the entire
length of the chiin Tor dasnaged rollers, koose
linkks and pins, In some cases whare
lubrication has been neglected, cormosion and
galing may cause the links to bind and kink,
which al"ia-l:ll'.l'\'a\I:l.I shortens tha chain™s kength,
i ihe chain s tight between the sprockets,
rusty of Kinked, it's tima to replace it with a
e One.

2 Hang a 20-1b (10 kgl wesght on the bottom

7 Drive chain and sprockets ~
- check for wear

runi of the chain and measurs the lngth of 20
links along the top run. Rotate the wiheel and
repaat this check at saveral places on the
chain, since it may wear unévenly, Compare
your measurements with the masimum 20-link
bengtin listed in this Chapter’s Specifications. If
any of your measuraments exceed the
madmum, replace the chain,

Caution: Mever Install & new chain on old
sprockets, and never use the old chain if
you install new sprockets - replace the
chain and sprockets as a set.

3 Remove the enging sprockel cover (sea
Chapter 8. Check the teath on tha engine
sprocket and the rear sprocket for wear (see
ilustration). Refer to Chapler & for tha
sprocket diameter measuremeant procedura if
the sprochets appear 1o b worn excessihvely,

8 Brake system -
general check

1 A routing genaral check of the brakes will
enaure that any problams are discoversed and
remedied before the rider's safety is
jeopardiped,

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

3 Make sure all brake fasteners are tight,
Check the brake pads Tor wear (See Section 9)
and maxa sura the fluid lavel in the reservoir is
comect (see "Daily (pre-ride) checks'). Look for
loaks at the hosa connections and check for
cracks in the hoses. I the levar is spongy,
bésad the brakes as descnbaed in Chaper 7.

Brake light switch

4 Make sure tha brake light oparates whan
thi tront brake lever is dopressad,
5 Make sure the brake light is activated when

Worn Tooth
(Engine Sprocket)

Worn Toath
{Rear Sprocket)

Direc tioe of rotation

7.3 Check the sprockets in the areas
indicated to soe if they're worn excessively

the réar brake pedal is depressed appros-
imadety 10 mm {38 inj,

& If adjustment is necessasy, hold the swilch
and tum the adjusting nut on the swilch bady
[see iNustration) untd the brake light s
aciivated when requined. Raising the switeh will
cause the brake Bght to come on soonar
lowering R will cause thi brake light 1o come on
lnter, If the awitch doesn't operate tha brake
lights, check it as describad in Chapder 8,

T The iront brake light switch | not
adjustable. Il it feils to oporate properly,
replaca it with a new one. {see Chapter 9),
Brake pedal position

B Rear beake pedal position should be set at
the hesght listed in this Chapter's Specifications.
Measure vertically up from the pedal tip 10 the
fop ol tha footpeg.

B I you're working on a ., K, L or M moded,
unkxolt the footpeg bracke? and rotate it out of
the way (see Chapter 8).

10 To adjust the positicn of the pedal, loosen
the kxcknut on the master cylindesr clavis, then
rofata e hix on the master cylinder pashrod
[see lllustration).

11 W necessary, adjusi the brake Bght switch
[see Steps 5 and 6 abowve),

B& Hold the switch body so it doesn't turn, and rotate the plastic
nut (arrow) to adjust the rear brake Fght switch

8.10 Loosen the lecknut (fower arrow) and turn the adjusting hex
{upper arrow) to adjust brake pedal position
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8.2a Remove the scrows [amows) and lift
off the pad spring to inspect the front

brake pads
b
S

X

1 The brake pads should be checked at the
recommanded intervals and replaced with
naw ones when worn bayond tha limit Ested in
this Chapter’s Spacifications.

2 To check the front brake pads, remove the
pad spring o you can see clearly into the
brake caliper. The brake pads should have at
least the specified minimum amount of lining
material ramaining on the matal backing plate
{sea lllustrations). Be swe to check the pads
in both calipoers.

3 Remowvo the rear brake calipor to check tha
pads {see Chapler 7). Remove the pad cover
{if aquipped) fo expose the pads (see
lliustration).

4 | the pads are worn excessheely, thoy must
bbe replaced with new ones (ses Chagter 7).

8 Brake pads -
wear check

10 Clutch - ;a"‘g
check o
X

1 The hydraulic chrich mechanism on thesa
modals aliminates the need for freeplay
pdjustmant. Mo means of manual adjustment
Is provided, However, tha distance from the
clutch lever to the handlebar can be adjusted
with the span adjuster (see Hlustration).

10.1 Turn the span adjuster to change the
clutch lever distance from the handlebar

1.1z Every 3000 miles (5000 km)

8.2b On H models, replace the pads when
the friction material is wormn to the
specified minimum thickness
1 Friction material thicknass when new
2 Waar fmit

2 Check the Nuld leval (68 "Daily {ove-ride)
checks?), Chack for flukd leaks around the
master cylindar, al the fuid line connections
and al the relesse cylinder on tha kel side of
the engine (see illustration). i leaks are
Townd, refer to Chapler 2 for repair procecunes.
3 Starl the bike, release the clulech and ride off,
moting the pogition of the clutch lever when i
cluich bagins to engage, If it's too close to the
handlébar, thers may bo air in the clutch fuid
{the air compresses, mther than transmitting
lever force to the release mechaniam). Reler 1o

Chapter 2 al Bladd thi Sysiam
11 Lubrication - 5
general =

1 Since the controls, cables and variows other
componants of a motorcycle are exposed to
the slements, they shoukd be lubricated
paricdically to ansure safe and trouble-fres
operatian,

2 The lootpegs, clutch and brake levers,
brake padal, shifl lever and sidestand pivats
should be lubricated frequently. In order for
tha lubricant to be appled whene it will do tha
most good, the component shoukd be

disassembled. Howsver, il chain and cable
lubricant k5 being vsad, it can be applied 1o
thix pivol joint gaps and will usually work its

e R S\ 3
10.2 Look for fluld leaks around the clutch
relgase cylinder and make sure its
mounting bolts are tight

Y

8.2c J, K, L, M models have wear cutouts

[arrows) In the friction material; when the
material is worn so that the cutouts are
exposed, it's time to replace the pads

8.3 Remeove the pad cover (if equipped)
from the rear calipar to inspect the pads

wiry inlo the areas where friction occurs. It
maotor oll or light grease is bing used, apply it
sparingly as it may attract dirt (which could
causa the confrols to bind or 'wear at an
accalorated rate). Mote: One of the bast
lsbricants for the controd lever pivots is a dry-
fim lubvicant fpvadabde from many sources by
differant hamas).

3 The thrattle and choke cables should be
removed  and treated with motor oil or a
commaercially avadlable cable lubricant which
is specially formulated for use on molorcycle
controd cables. Small adapters for pressure
lubricating the cables with spray can
lubricants are avallable and ensure that the
cable is lubricated adong its entire length (see
ilustration). I motor oil is being used, taps a
furmel-shaped plece of heavy paper or plastic

11.3a Lubricating a cable with a pressurs
lube adapter (make sure the tool seats
around the inner cable)
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10 the end of the cable, then pour od into the
fimnel and suspend the end of the cable
upright (see lllustration). Leave it until the ol
runs down into the cable and oul the other
end. When attaching the cabile to the lever, be
sur# 1o lubricate the barrel-shaped fitting at
the end with mufti-purpose grease,

4 To lubricate tha throttle and choke cables,
dsconnect the cables at the lower end, then
Wbricate the cable with a presswe luba
adapior (zee lllustration 11.3a). Sea Chapter
4 for the cable removal proceduna,

5 The speedometer cable should be removed
from its housing and the lower and of the
Inner cabie lubncated with a thin coat of multi-
PUrpasa greasae,

& Rafer to Chapler & for the swingarm needls
beating and LUni-trak Imhagg hebeication
proceduras.

12 Steering head bearings -
htmdtmda‘dwalmm';m

1 This vehicle = squipped wilh ball-and-cong
type steafing head bearings which can
become dented, rowgh of loose during nomal
usa of the maching, In axiname CA58S, Wom of
loosa steening head bearings can cause
Bleening wobbla that s potentialty dangarous.
2 To check the bearings, support the
moforcycle sacurely upright and block the
maching %o the front whoal is in the air,

3 Paint the wheel straight abead and slowly
meve ihe handiebars from side-to-side. Dents
of foughness in the biaring races will be falt
and the bars will not move smoothly. Note:
Maks sure &y hesitalion in movermentt 5 nol
being caused by the cables and wiring
hamesses that run o the handiabars.

4 Next, grasp the Tork legs and try to move
tha whisel forward and backward (see
Mlustration). Any looseness in the stearing
head baarings will be felt. |f pay is folt in e
béarings. redee to Chapter 6 and adjust them.

§ Lubrication of the steering haad bearings
ghould be carried out at the recommended
iflervals (aea Maintenance schedule) and is
dataded in Chapter 6.

1S'W— %
= X

1 Check the tras carefully lor damage, tread
depth and correct pressure as described in
a “Daly (ora-rida) checks',

Wheels

2 The cast wheels used on this machine are
virtually maintenance free, but they should be
kapt clean and checked periodically for
cracks and other damage. Never attempt to
repair damaged cagt whaels; they must be
reglaced with new ones.

11.3b Lubricating a control cable with a
miakeshift funnel and motor all

3 Check the valve stem locknuts to make
sure they're Light, Also, make sure the valve
stem cap ks in place and tight. If it is missing,
Install @ new one made of mefal or hard
plastic,

14 mmmm
ﬂimndum-ﬂk

Warning: Be extreamely careful

when handiing or working arownd

the battery. The electrolyte is very
causilic and an explosive gas (hydrogen) is
given off when the battery is charging.
1 This procedura only applies to H modals,
which use fillable batteries. Later models use
maintenanca-free batteries, which don't
racuing the addition of water.
2 Ramove the seat and both side covers (ses
Chapter §). Remove the battery {sea Chapier 9,
3 Check the electrolyte level, which Is visibla
through the translucent battery case - it
should be between the Upper and Lower laval
marks.
4 If it is low, remove the cell caps and fill each
cell to the upper lovel mark with distilled
water. Do not usae tap waler (axcept in an
emargency), and do not overlill. Never add
ehctrohyte (diluted sulfuric acid) to a battery in
sarvice. Il the level i within the marks on the
s, additional waler is not necessary.

& Next, check the specific gravity of the
elactrolyte in each cell with a smail hydromster
made especially for motorcycle battenies (i the
alectrolyte lavel ta known to ba sufficiant it
won't b necessary to remave the batteryl.

head bearings

These are available from most dealer parts
departments of motorcycle accessory siares.
& Remove the caps, draw some alectrolyte
from the first cell into the hydrometer (see
lustration) and nete the specific gravity,
Compare the reading to the Specifications
listed in this Chapter, Note: Add 0.004 poinis
fo the reading for every 10% above 20°C (S8°F)
- subtract 0,004 points from the reading for
gvary 107 below 20°C (68°F). Relurn the
efecirolyte to the appropriate cell and repeat
the check for the remaining cells, When the
check is complete, rinse the hydromater
thoroasghly wilh clasn water.

T It the specific gravity of the electroiyte in
each cell is as specified, the battery is in good
condition and is apparently being charged by
tha maching's charging system,

£ If the specific gravity is low, the battery is
not fully charged. This may be dus to
corfoded battery terminals, a dirty battery
case, & malfunctioning charging system, or
loose or comoded wiring connections. On the
other hand, |t may b that the batteny s wom
out, espacially if the maching is old, or that
infrequant usa of the motoscycle provents
nomal charging from taking place.

9 Ba sura 1o comrect any problams and
charge the battery f necessary, Reler to
Chapter 9 for additional battery malntenance
and charging procedures,

10 Install the battery cell caps. tightening
thism Securaly,

11 Install the battery. Be sure o refer to the
safety  precautions: regarding  battery
installation in Chapter 9.

14.6 Check the specific gravity with a
hydromater
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17.3 Loosan the acoelerator cable
lockwhael (1) and turn the adjuster (2) in or
out to obtain the correct throttle freeplay

15 Exhaust system —
check

Vi

1 Perodically check all of the exhaust systam
jaints for leaks and koose fastenars. Tho lower
tairing will have to ba removed to do this
properly (see Chapter E). If tightening the
clamp botts fails 1o stop any kaks, replace the
gaskets with naw ones (& procedure which
requires dizassembly of the system)],

2 The exhaust pipe fange nuts at the cylinder
head are especially prone to loosening, which
could causa damage to tha head. Check tham
freguantly and kesp them tight.

17.8a Operate the choke lever [arraw) to
take up cable slack .. .

17.8b ...and check freeplay at the choke

plunger laver
1 Choke plungar 2 Choke plunger
fever 3 Freeplay

17.5a Throtthe cable detalts

{H modals)
A Accelersfor B Decelerator cable
cably C Lockwhoals
16 Fasteners - S
check b

X

1 Since vibration of the machine tends to
toosen Tasteners, all nuts, bolls, screws, elc.
should be periedically checked for proper
tightness.
2 Pay particutar attention 1o the following:

Sk plugs

Engéne off drain plug

Dl fitter mownting boll (H2 modal)

Gearshiff kever

Footpegs and sidestand

Engine mount bolts

Shock absorber moni Bols

Lini=frak inkage bolfs

Front axke and clamp boll

Rear ke nud
3 il a torqua wrench is available, use i along
with tha tonque specifications at the Deganning
of this, or other Chaplers,

17 Throttle and choke B
operation/grip freeplay - =
check and adjustment X

Throttle check

1 Make sura the throttle grip rotates easily
freem fully closad to fully opan with the front

17.8 Loosen the lockwheel {rght armow]
and turn the adjuster (left arrow) to
adjust choke cable freeplay
(L model shown; athers similar)

| am ™
17.5b Throttle cable details
[, K, L, M madels)

A Accelsrator cable  C Lockwhoals
B Docoleralor cable D Adjusters

whaal turned at varous angbes. The grip
should ratum automatically from fully open 1o
fully closed when released. Il the throttie
sticks, chack the throtthe cables for cracks of
kinks in the housings. Also, make sure the
inner cabiles are clean and well-hibricated,

2 Check for a small amount of Treepliy a1 the
grip [measured in terms of grip rofation) and
compare tha freeplay 1o the value listed in this
Chapter's Specifications

Throttle adjustment

Mote: Thase molorcycles use fwo throftle
cables - an  acoolerator cable and a
decelvaior cabie,

3 Freapiny adjusiments can be made at the
theotibe grip and of the accelerator cable,
Loosan the lockwheel on the cable (ses
ilustration) and twn the adjuster until the
deslred freaplay s obtamed. then retighien
the lockwheel,

4 If the freeplay can't be adiusted at the grg
and, sdjust ths cabies at the lower ends. To do
this, firsd rernowva the fuel tank (see Chapler 4).
5 Loosen the locknuls on both throitle cables
(zea illustrations). then lum both adjusting
nuts in complately.

B Tum out the adjusting nut of the deceleralor
cabia until the inner cabis becomes tight, then |
fighien the kocknut.

T Turn the accelerator adusting nut untd the
dasined freeplay is obtained, than tighten the
lecknut. Make sure the throttle linkage lever
contacts the idle adjusting screw whan tha
throtthe grip is at rest.

Choke check

8 Remove the fual tank [(see Chapler 4).
Oparate the choke levar while you watch tha
choke plunger at the carburelor assembly
[see ilustrations). The amount the plunger
lever travets Defore it contacts the plunger is
choke cable fresplay. Compans wih tha value
fisteed in this Chapter's Specifications.

Choke adjustment

8 If freeplay ks incomect, locate the midiine
cable adjusier (see illustration). Loosen tha
lackveheal and furm the adjiuster to oblain the
cormect freeplay, then tighten the lockwhesl
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186 Remove the ofl pan drain plug (amow)
[ through M modets shown;
H models simitar)

Lt
el

[4

18 Engine oil/filter —
thange

a

1 Corgistent routine oil and filter changes are
the szingle most imporiant madntenance
procedurs you can parform on a motorcycle.
The oll not ondy lubricates the internal parts of
e engine, transmiasion and clutch, but it
aiso acls &% a4 coolant, o cheaner, & sealant,
and a proteclant. Because of these demands,
o ol takes a terrific amount of abuse and
Ehould b replaced often with new oil of tha
mcommisndad grade and type,

18.10a Check the instaliation instructions
printed on tha filter

18,100 Coat the filter gazket with clean
engine oll and thread the filter on [H1 moded)

T

71 1w

LT q‘: :

N\ =

18.7a Unscrow the oil filter with an oil filter
wranch; the sguarsé opéning allows a btorgue
wrench o be used for Installation . , .

Saving a little money on the

. | differsnce in cost belwesan a

HINT good oil and a cheap oil

won't pay off if the angine is
damaged.

2 Belore changing ihe off and filter, warm up
the enging &0 the oil will drain easily. Be
careful when draining the odl, as the axhaust
pipes, the anging, and the il isel can cause
sevars burms,

3 Support the motoreycls securaly upright
over a clean drain pan,

H1, J, K, L and M models

4 i you're working on an M1 moded, remove
tha front lower faifing. I you're working on a J,
K, L or M moded, ramave the lower bt fairing
panel (see Chapter &),

5% Remowve the oil filler cap to vent the
crankcase and act as a reminder that ther s
ng ail in the engina.

6 MNext, remave the drain plug from the
engine (ses illustration) and allow the oil 1o
drain into the pan. Do not lose the sealing
washer on tha drain plug.

¥ As the oll is draining, remowve tha ol filler
with an oil filter wrench (see Bustrations). if
additional maintenanca is planned for this
timé period, check or service another

component while the ofl is allowed to drain
completihy,

18.18a Unscrew the oll filter mounting bolt
{arrow) ...

18.7b ... & chain wrench or strap wrench
can be used if the special tool isn't
available (H1 model)

8 Wipe anvy remaining oil off the filter saaling
arga of (he crankcase.

8 Check the conditlon of the drain plug
threads and the sealing washer.

10 Coat the gaske! on the naw filter with
cliean engine od, install the fiter and tighten it
to ithe torque listed in this Chapter's
Spaecifications (see illustrations).

11 Slip a new sealing washer over the drain
plug, then install and tighten the plug to the
torque Ested in this Chapler's Specifications.
Avold overtightening, as damage 1o the
enging case wil rasull,

H2 models

12 Remove the left and right lower fairing
paneds (see Chapler 8),

13 Remove the ol coolar (see Chapter 3)

14 Remove the radiator (ses Chapler 3),

15 Remove the mulflensilencer (sea Chapler 4).
18 Suppeort the motorcycle securely upright
over a clean drain pan. Remove the oil filler
cap to vent the crankcasae and to serve as a
reminder that thera"s o oil in the engine.

17 Mext, ramove the drain plug from the
bottom of the crankcasa and allow the o to
drain Into the pan, Don®t lose the sealing
washar on the drain plug.

18 As the oil is draining, remave tha oll fites
mounting bolt and lower the fitter out of the
crankcase (see illustrations). Separale the
fitter from the mounting bodl, then remaove thi
wiksher, spring and oil fence (see illustration).

+ + + then lowar the filter from the
crankcasa
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18.18c Oil filter details — H2 models

I Mounting bott! 3 Ol filter
bypass valve 4 On fance
assemidly 5 O-ring

£ Fithar cover

If additienal malnfenance is planned for this
tima period, check or senjice anothar
component while the oll is allowed 1o drain
comgietely, i
18 Clean the filles cover and housing with
solvent or clean rags. Wipa any femaining ol
off the ofl filter cover sealing area of the
crankcass.
20 Aemove the mounting beft from the filter
cover, The ofl fifter bypass valve s located
inside the mounting bolt. Wash the mounting
balt In sohent and check (he bypass valve for
damage, i the vatve is full of sludga, drive out
the rataining pin and remove the spring and
steel ball (see Hlustrations).
21 Clean the components and check them
for damage - especiaily. be sure to check the
spring for distortion. If any damage 5 found,
replace the mounting boltbypass valve
assembly. M the components are ohay,
reassambla tha valve and knetall the rataining
i,
gﬂ Check the condition of the drain plug
thrémds and the seafing washer. Use a new O-
ring on the filter housing when It's Installed.
23 Instadl & new O-ring on the mounting bolt,
lbicats the mounting Bolt with clean engine
ol and insert the bolt through the filter cover,
Place tha of fence over tha mounting bolt.
24 Install a naw O-ring on tha fitter cover,

18.24 Lubricate the mounting bolt and

twist the new filter onto it, making sure the
grommets aren't dislodged from the filtar

18.20a To disassemble the bypass vahe,
drive oul the retalning pin ...

then install the spring and washer. Twist the
naw fiiter down the mounting bolt, making
sure the rubber grommats on the filter don't
siip out of place (see [Hustration).

25 Guide tha ol filter assembly up inlo the
crankcase. Tighten the mounting balt with
your fingers until tha filter cover contacts the
crankcass, making sue the O-ring on tha fifter
cover slays in iis groove and seals properly,
Tighten the mounting bolt 1o the lorgue listed
in this Chapter's Specifications,

26 Slip the sealing washer over the drain
pleg, then install and tighten the plug 1o the
torgue listed in this Chapler's Specifications.
Avoid overtightening, as damage lo the
engine case will resul

All models

Before refilling the engine,

chock the old oll carefully. If

the oil was drained into 8

clean pan, small pieces of
metal or other material can be easily
defected. If the oil is wery melaliic
colored, then the engine i3
expariencing wear from break-in (mow
engine) or from insutficient lubrication,
If there are flakes or ehips of metsl in

27 H the inspection of the ol tums up nothing
unusual, refill the crankcase o the proper
tevel with the recommandad off and install the
filler cap, Starl the engine and lat it run for two
or three minutes. Shul it off, wail a law
minustes, than check the oll level. i necessary,
add more oil to bring the level up to the
Maximurm mark. Check around the drain plug
and fiter housing for leaks.

28 The old il drasned from the engine cannot
be reused in its present state and should be
disposed ol. Check with your local refuse
disposal company, disposal facility or envir-
onmantal agancy to see whather they will
accept the cil for recycling, Don't pour used
oil into draing of onto the ground. After the oil

18.20b ... then remove the spring and ball
from the mounting bolt

has cooled, it can be drained into a suitable
container (capped plastic jugs, topped
bottles, millk cartons. elc.) for transpon to ona
of these disposal sites.

Note: It is
antisocial and
ilegal to dump
oil down the
drain, To find
the location of

In the US note that any ofl supplier must
aceapt used il for recyciing.

19 Alr filter element -
cleaning

H madels

1 Remove the front seat (=ee Chapter 8),

2 Remaove the bolfts that secura the air fifter
retmines, then grasp the knob and pull out the
filter slement (see illustration]).

J and K models

3 Remove the side covers [J models) or the
{ailpiecs (K models) (sse Chapler 8.

4 FRemove the fusl tank mounting bolts (see
Chapter 4). Lift up the fusl tank and pull out
thyis Filtisr eharment (see fllustration).

L and M models

5 Ramove the side covers (see Chapter B}
and the fusl tank (sea Ghapter 4),

6 Pull the ratainer off the slot in the air filter
housing and pull out the filler slement (see
ilustraticns).

All models

T Wipe out the housing with a clean rag.

B8 Chean the filter elemant in high-flash poini
solvent. Soak a towel in SAE 30 SE or 5F
angine ofl, then pad the lowel on the foam
side of the filter edemant 1o saturate it with the
i,
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H maodels

A Front of molorcycle
8 Ratainar bolls

19,60 On L and M maodels, pull out the
filter elemant retainer , . .

8 Rainstall the filter by revarsing the removal
Eecedura. Rainstall all components remaved
for aotess

' Check the calch lank for accumulated
water and oll [see illustration). California
models use two catch tanks, one for tha air

182 Air filter element details -

G Pull knob
D Fifter elgmant

18.10a Be sure the UP mark on the air filter housing catch tank is
upright and the plug is installed in the bottom of the hoss
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18.6b . .. and slide the uiaMl out of the
alr filter housing

cleaner housing and one for the evaporative
emission control 2ystem (see iRustration), 1 ol
of water his built up I the catch tank. remove
the plug from the Bottom of the hose and bet it
drain. Ba sure 1o reinstall the pg in the hoss
oF air may be drawm i owhila the bike s running

194 Alr filter eloment details -

A Front of moloreycio
B Pul knob

J and K models
T Filter alemant

&
X

Waming: Gasoline (petrol) is
extremely fNammabile, so take
exira precactions when you work
o any part of the fuel system. Don't smoke
ar allow opon flames or bare lght bulbs
near the work ares, and den't work in a
garage where a natural gos-type appliance
(such a5 & water heater or clothes dryer is
present. If you spill any fuel on your skin,
rinse it off immediately with soap and
wiater, When you perform any kind of work
on the fuel system, wear safety glasses and
have a fire extinguisher sultable for class &
type fires (fammable liquids) on hand.

1 Chack the fued tank, the fusl tap, the finas
and the carburetors for leaks and evidence of
damage,

18.100 On California models, there's a catch tank for the
evaporative emission control system (L model shown)
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21,2 If ofl iz leaking past the fork seals
{arrow), replace tham (upright type fork
shown)

2 |i carburetor gaskets are |eaking, the

carburetors should be disassembled and

rebuilt by referring to Chapier 4.

4 If the fual tap is leaking, tightening the

sorews may help. If leakage parsists, the 1ap

should be disnssembled and repaired of
with & nerw one.

4 If the fusl lines ara cracked or otherwise

deterdorated, replace them with naw ones.

5 Check the vacuum hose connected fo the

fusal tap. I It s cracked o otherwise damaged,

replace it with a néw one.

& The fual filter may become clegged and

shotld be ingpected pedodically, IT there's

any visible dirt inside the fitter or il It looks

dark, it should e replaced (see Saction 25).

! e

1 The suspension components must be
makntalned in top oparating condition to
ansurs rider safaty. Loose, wom or damaged
suspension parts decrease the wvahitla's
stability and conbred.

2 While standing alongside the motorcycle,
lock the front brake and push on the
handlebare to compress tha forks several
times. Ses i they move up-and-down
smoothly withaut binding. I binding is felt, the
forks should be disassembled and inspected
s described in Chapter &,

3 Carefully inspect the area around the fork
seals for any signs of fork ol leakage (seo
illustration). If leakage is evident, the seals
mist be replaced as described in Chapter 6.
4 Check the tighiness of all front suspension
nuts and bolts to be sure none have warked
Inose.

B Inspect the rear shock absorbar for fluid
jeakage and tightness of the mounting nuts. I
leakage is found, the shock should be

replaced,

8 Support the bike securely upright with ita
raar wheel off the ground, Grab the swingarm
on asch side, just ahead of the axle. Rock the
swingarm from side to side - there should be
no discernible movernent at the rear, I there’s
a lintle mowvement or a siight clicking can be
heard, make sure the pivol shaft s tight. If the
pivat shaft is tight but movemant is stil
noticeable, the swingarm will have to be
remaoved and the bearings replaced as
described in Chapter &,

7 Inspect the tightness of the rear SUSPenson
nuts and bols.

41 Among other things, poor enging
parformance may be caused by leaking
valves, Incomect valve clearances, a leaking
head gasket, or worn pistons, rings andfor
cylinder walls. A cylinder compression chack
will help pinpoint thasa conditions and can
also indicate the presence of excessive
carbon deposits in the cylinder heads.

2 The only tooks required are & COMPrEssion
gauge and & spark plug wrench. Depanding
on the outcome of the initial test, a squirt-type
ol can may atso be noaded.

3 Refer to the procedure under the ‘Fault
Finding Equipment’ heading in the Refarsnce

23.6a Timing mark detalls (H models)

1 Crankcase mark
2 Timing mark for cyfindars | and 4
3 Timing mark for cyfindars 2 and 3

2366 On H models, measure clearance
botween the cam lobe and valve lifter
1 Cam jobe 3 Vahe adfusting
2 Valve Iifter shirm

Saction, The cylinder compréssion figure is
given in the Spacifications at the Deginning of
this Chaptar.

23 Valve clearances -

1 The engine must be completely ool for this
maintenance procedurs, so let the machine sit
ovarnight befare baginning.

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

3 Rafar 1o Chapter 4 and remove the fuel
tank.

4 Remove the valve cover (see Chapler 2).

5 Ramove the plok-up coll cover (see Chap-
ter 5).

H models

& Position the no. 1 piston (on the ladt sida of
the angine) at Top Dead Center (TDC) on the
compression stroke. Do this by turning the
crankshaft, with a wranch placed on the
tirming rotor hesx, until the TDC mark on the
retor (T 1.4) is akgned with the timing meark on
tha crankease (sea lustration).

Caution: Don't try to turn the angine with
the timing rotor Allen bolt or the bolt may
anap off.

Mow, check the position of the no. 1 cylinder
camshall lobes; they should not be deprassing
the valve Eters for eithir tha intake valves or
the exhaust valves (see illustration). I they
are, turn the crankshaft one complate
revolution and realign the timing rotor mark.
Piaton number 1 i now at TDC comprasson,

7 With the engine in this position, all of the
valves: for cylinder no. 1 can be checked, as
well as the exhaust valves for cylinder no. 2
and the intake vatves for cylinder no. 3 (see
llustration).

B Start with the no, 1 intake vahée clearance,
Ingadn a fesiar gauge of the thickness listed n
this Chaptes's Spacifications betwesan the
valve stem and cam lobe. Pull the fester
gauge out slowly - you should feel a shght
driasg. If there’s no drag, the clearance B oo
looae. I thera's a heavy drag, the clearancs is
oo tight.

9 If the clearanca is incorrsct, wita down the
actual measured clearance. You'll nead this
information later to sslect @ now valve
achusting shim.

10 Now maeasure ihe no. 1 exhaust valves,
following the same procedurs you used for
the intake valves, Make sure to uese a foeoler
gauge of the specified thickness and wrilte
down the actual clearances of any valves that
aren’t within the Specifications,

11 Procooed 1o measune the clearances of the
no, 2 exhaust valves and the no. 3 intake
valvas, Again, write down the measured
claarances of any valves that anan't within the
Specificatsons.

12 Aotate the crankshaft one complete
revolution and alkgn the TDC mark on the rolor
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Memuring Valves [l
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Measuring Valves
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237 With eylinder no. 1 at TDC compression, the shaded valves 2312 With eylinder no. 4 at TDC compression, the shaded valves

can be adjusted

{T 1.4) with the timing mark on the crankcase,
which will position piston no. 4 at TDG com-
pression. Measura all four valves on cylinder
. 4, fallowed by the no. 3 axhaust vahes and
the no. 2 intake valves (see illustration).
Again, wiite down the measunsd cleaances of
amy valves that aren’t within the Spacifications.
12 H any of the clearances need 1o ba
adjusied, go to Step 14, If all of the clearances
ane within the Specifications, go 1o Step 20

14 Fefer 1o Chapter 2 and remove the
camshafis. Remove the wvaive lfters. and
adjusting shimg from any vahmes that needed
adjustment. Be sure to keap the lfters and
shims in order 0 they can be relurmed o the
Incations they were removed rom.,

15 Determine the thickress of the shimis)
you removed, It should be marked an the
bottom of the shim, but the ideal way is to
midasure it with a micromater,

can be adjusted

16 It the chearance was 100 large, you need a
thicker shim. If the clearance was too small,
you need & thinner shim. Calculate the
thickness of the replacemant shim by referring
e  the accompanying charls (see
llustrations).

17 To use the charts, find the actual
measured chearance of the valve in the lafi-
hand eodumn, and the thickness of the
axksting shim in the top row. Follow across

VALVE CLEARANCE ADJUSTMENT CHART

INLET VALVE
PRESENT SHIM r— Example
PART No. (B2025) | 1870 _ﬁn 1672 16731874 1875 1876 1 1676, 1677 [1878] 1079 1880 1881 1882 manEu 1625 1626 1657 1508|1880 890 |
MAEK nﬁm'sﬁmzﬁmnqnaum.nﬁmu|m15mu]mum
| THICKNESE (mm) | 2.00] 2,06, 2.10) 2.15|2.20| 2.5 |2.30) 2.5 | 240 245 | 2.60 | 2.55 |2.00] 2.08 | 2.70 | 2.76 | .60 | 2,85 | 2.00| 2.05 | 3.00
L~ !:gn*:_:qe, 2101218 220]2.28 230/ 2.38 [2.40] 245 [250 [ 2.55 [2.60 [ 285 [2.00 2 78 28]
1 ui_!!r_z.1__:__r!. 2.20 2251230 |2.35| 2.40|2.45| 2.50 | 2.55| 260 | 2.65 | 2.70 | 2.75 200|288 |
|200[2.08|210{2.15 |2.20| 2.25 |2.30| 236 | 240 | 2.48 | 2.50] 2.55 | 2.60 | 2.65 | 2.70 | 2.76 2,80 288 [ 200
|2.00]208]2.10]2.18| 2.20|2.25] 2.30 [2.35 | 2.40{ 2.45 | 2.50| 2.55] 2.80 [2.85| 2.70 [2.75 [2.00 |2 88 | 2100 208
0.15 . 24 SPECIFIED CLEARANCE / NO CHANGE REQUIRED
L]o.ﬁ-u.:n 2.05[2.10[2.45] 220235230 [235 240 [245]250] 256 [2 0 265] 270|278 [ 200 [285 [200 [2 08
{030 034 2.10)2.15[2.20| 2.25] 2,30 2.35 240 2.45 |2.50 [ 256] 2.60 | 2.65 | 2.70 | 2.75 | 2.80] 2.06 |2.60 | 2.86 .00
.E!_n_L_:g-_:-E.E 215 230 :-:-s"n: nﬁ;mé_.rz_g;ﬂﬂhz_.fs_s 760285 270(275(2.80 285 _nu 29830
E nan-om :rzolus nu‘::rs- 0] ;.5'4?"5'."{3'&’??. 285 ngr:?s 2.0 2.05 |2.00] 298 m/
u _q:ufi n_s_:_z.'.n |3.35.240/245/2.50 255|260 26512.70| 275 2.60| 295 2.00 [2.95 | 3.00
050 - 0.54 | 2.30|2.35 240 |2.45| 2.50| 2.65 (260 | 268 (270 | 2.75 | 2.00 | 7.85 | 2.60 | 2.85 [3.00 7
E 085 - 0.59 235|240 2.45 |2.50|2.55 | 2,60 | 2.65 270|275 |2.90 |2.85] 200|206 :mg/%@
2 2.60 - 0,64 240|245 250|255 260|285 [2.70 715 2.00|2.85/2.90 j29si300] ‘ﬁ?
o | 065 - 0.6 245 |2.5012.55 | 260 | 265|270 |2.75 zm 2.85|2902.95| .00 2
; 010 =074 |2.50 | 256 2,60 [2.65|2.70,2.75 [2.60 205 12.90|2.95 3.0 ﬂ*‘ﬁ
Zloms—ors .55 |2.60 265 |2.70|2.752.60 |2 85200 285 2,00 ok
|80 ~ 0,88 780|265 270 278 280|208 [200 208 {200 /94#
[085 —0.8m 2.65|2.70|2.15 |2,80| 2.85 2,60 |2.05 300 o
0,00 — 084 270(275|280 285200205 |300] g
| 096 = g 2.762.00 | 285 |2.00| 2.95 |3.00 _,x‘@"
[ 1,00 —1.08 280285 200 (205300 ﬁ__,x”
106 - 108 286 (2001205 [a00]
110 - 114 290 (286300 -
i —as|  [zssfaee|
120 - 1.4 'Jﬂf/

23.16a Intake valve shim selection chart - H modals
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VALVE CLEARANCE ADJUSTMENT CHART
EXHAUST VALVE

E!-Iﬂl—-’._ P'F_!-_ES‘ENT SIH”H =
PART No. (820251 | 1870 m1vmar":n]1m wﬁhm 77| {1878 1879 1880 mqtm aua| 1eaa 18081008 1807 1m|+m.lmn

WARK I RE R ERERE) u_-m 45"7_50 55 80 | 65 TO | 75 | B0 |85 | 00 | 95 | 00

THICKNESS (mm) | 2.00|2.05 [2:10|2.15 220 226 2,30 | 2.08 [ 240] 245 | 2.50 | 2,65 260 | 2.65|2.70 | 2.75 | 2.0 [ 286 290|295 300

| 0,00 - 002 / T~ |zwazos [z 10[z216]220[235]2.30] 2.25 | 240] 245 250]2.55 2.002.88 | 2.70 2.3
| 0.03 - 0.08 171~ 1am 2.06|2.10|2.15| 220|226 2.90|2.35| 2.40 248)2.60 2,65 | 2.60|2.65|2.10| 2.75 | 2.
-'_To;_.'ﬁji ,,_/-'; 1 ~"|200[2.08 | 2.10|2.15(2:20| 2.25|2.30 | 2.35 | 240 2.45 260|255 |2.60/2.68 12701275 280 285 | |
{011 =018 /’:wms 210216220 2.25)2.30| .35 | 2,40 2.45 | 2.50 | 2.85 | 2,60 2.65 1270 |2.762.802.88 | 2.00
gﬂ'__"”i /’MP“"F 19|2.15|2.20 (225 |230| 2.36 240 {2.46[ 250 285 [ 260 [ 2.65 270|275 280|285 290 268
1.20 029 SPECIFIED GLEARANGE / NO CHANGE REQUIRED
[) 0.30 — 0.34 308] 2101215220225 7,30 |7.38 | 240 245 2.50 | 2.55 | 2.80 [ 2 85 [2.70] 2. 752,80 [2.08 [2.00 [2.05 ] 2.00 -
o= o | [210[215 220 225|2.90 235 |2.40|2.45| 2.60 265 2.60|286| 2.70 275 260|285 200298 |2.00 /"’
=ioan—oas | [215220]226 230235 2402451360/ 255|260 265 2. 70/2.76|280/2.05 (290 (298 [300] -
E| 045 - 0.48 20|2.75(230 238 | 240 245 250 2,55 2.00 265|270 2.75 280|2852.00 2.953.00 ,,-f"
o5 054 ;230|235 |240 245 2,60 2,65 260 2,65 |2.70 | 2.75|2.80 |2.85 280 |2 95 3.00 | -
E:"aﬁs_u,ﬂ 240|245 |7.50 2.6 |2.00 | 2.05|2.70 .75 | 280 | 285 | 2.00 |2.9% | 3.00
& [ 060 o0 245 250 |2.55 | 2.60 |2.08|2.90| 2.75 |2.60 2.8 200 |2 85 3,00
068 - 0.80 I2.50 288 |200|285 [270 1278 2.85|2.90|2.953.00 ha
w070 -074_ 50|7.55 7,00 | 205 (270 |2.75 | 2.80| 2.85 | 2.00 | 2.95 [ 3.00 |
Z 07 -om | 250 (2.6 2.70|275 [2.80 285
S (om0 —om ) (265 [2.70 |2.75 |2.80 |2.85 290 | 2.98
0.85 - 0.89 2.70(2.75 |2 za-u 285 |2.90|2.05)
hﬁu-nn [270]2.75|2.80 |2.85 {200 [2.95 | 3.00
"o _omo | |270]275 280|285 290 205 300] -
1,00 - 1,04 2.852.90 |2.05 |2.00 |
Bl ] I ik G i Fizced ind &
| 106 = 1.08 2.80 2,86 [2.90 | 2.66 |3.00 ,-""-'
[ -1m 7,85 2.00 | 2.08 {3.00 -
135 - 118 2.90 285 :?ﬂ/
220024 | | 295300
135 - 1.2 L__m

23,18 Exhaust valve shim selection chart - H models

mTumﬂu'ngimﬁmlmnnlh'HmthM! 23220 ... and align the no. 1 cylinder timing mark with the
(don't use the Allen bolt or it may snap off] . . crankcase mark ...
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and down 1o whara the row and column maat;
the shim ksled al thal point s the ane you
nesd. For axamphe:

A I the aciual Messuned clsarance was 0.28
mn, find the 0.25 to 0.29 mm entry on
i leit-hand side of the chart,

B I the existing shim thickness is 280 mm,
find the 2.60 antry in the top row of the
chit

¢l Foliow tha lines across and down from
these fwo antries untldl they meel. The
numnbwar Ksfed in that space (2,65 mm) is
the maedind shim thickness. Mote: In
aadifion o the shims isted in the charts,
shims are availzbie i the following
thicknesses. 2,43 mm, 248 mm, 2.53 mm
and 2.58 mm.

18 Perform Steps 15 through 1T 1o select a

rew shim for each of the vales that needed
adjustment.

18 Install the shims, lilters and camshalfts
and recheck the clearances (see Chaptar 2
and Stepa & through 12 abova)

20 With all of the clearances within the
Specifications, install the vahe cover and all
al the componants that had fo be removed to
got 1 off,

21 Install the fuel tank and reconnect tha
cable to the negative terminal of the battery.

J, K, L and M models

22 Position tha number 1 piston (on the laft
sico of the engina) at Top Dead Center (TDC)

21.22c ... the cam lobes should be positioned

like this

23,24 Insert a feeler gauge between the rocker arm and cam lobe

I's

to measure the clearance

on the compression stroke, Do this by tuming
tha crankshatt, with a wrench placed on the
timing rotor hex, until the TDGC mark on the
rotor Is aligned with the tming mark on the
crankcase (soe llustrations),

Caution: Don't Iry to turn the engine with
the timing rotor Allen boll or the boll may
snap off.

Mow, check the position of the no. 1 cylinder
camshaft lobes; they should not be
depressing the rocker arms for either the
intake valves or the exhaust valves (see
Mustration), |f they are, tum the crankshafi
one complete revolulion and realign the timing
roter mark. Piston number 1 is now al TDGC
COMPression.

23 With the engine in this position, all of the
valvas for cylinder mo, 1 can be checked, as
will as the exhaust valves for cylinder no, 2
and the intake valves for cylinder no. 3 (see
ilustration 23.7).

24 Stanl with the no. 1 intake valve clarancs.
Insert a lecler gouge of the thickness listed in
this Chapter's’ Specifications between the
adfusting shim and rocker arm (see
ilustration). Pull the fealer gauge out slawly -
you should Teel a slight drag. i there's no
drag, the clearance is too loose. I there's a
heavy drag, the clearance is too tight.

25 It the clearance is incorract, write down
the actual measured clearance. You'll naed
thig information later lo safect a new valve
adjusting shim,

23.30a Push the rocker arm aside . ..

23.30b ... and remove the valve adjusting
shim (arrow) with a magnet

26 Now measure the no. 1 exhaust valves,
following the same procedure you used for
the intake vaives. Make sure 1o use a fesler
gauge of tha specified thickness and write
down the actual clearances of any valves that
aren’t within 1he Specifications.

27 Proceed 1o measure the clearances of the
no. 2 exhaust valves and the no. 3 intake
valvas. Again. write down the measured
claarances of any valves that aren't within the
Spaciflcaticns.

28 Rotale the crankshalt one complete
rennodutihon and align tha TDC mark on the robor
with the timing mark on the crankcass, which
will posateon piston no. 4 at TDC compression.
Measure all four viilves on cylinder no. 4,
followed by the no. 3 exhaust valves and the
no. 2 intake valves (see [lustration 23.12).
Again, write down the measured clearances of
any valves that aren’t within the Specifications,
28 Il amy of the clearances need to be
sdjusted, go to Step 30, It all of the clearances
are within the Specifications, go to Step 35.
30 Slide the rocker arms aside and remove
the adjusting shims from any valves that
neaded adjustment [see Hlustrations). Bo
sure to keep the shims in order 50 they can be
returned to the locations thay were removed
from.

31 Delermine the thickness of the shimis)
you removed, It should ba marked on the
bottom of the shim [see llustration), but the
ideal way is to measure it with a micrometer.

23,31 The shim size is printed on the
underside of the shim
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VALVE CLEARANCE ADJUSTMENT CHART - INLET VALVE
PRESENT SHIM ___;— Example
PART No, (92180 -) |1014|10181018[1020(1022/1024 10261028 1030 }1032 1034]1036 | 1038|1040 1042[1044[ 1046|1048 1060 1052|1054
[ ManRk s T scles (o8 [70 |75 e |85 |9 |95 00 |05 |10 [15]20 |25 |30} 35 {40 {48 | 50
THICKMESS (mm) | 2.50]|2.65]2.80 2.65|270|2.75|2.80|2.85]2.90|2.95)3.00 305/3101315]3.2019.26(3.303.35 |3.40 /345 360

0.00 ~ 0.03 | 2501255 2.60|2.652.702.75| 2.80 | 2.85 | 2.90 | 2.95|3.00|3.05|3.10|3.15 3,20 3.2 | 3.30
0.04 ~ 0.08 250|2,56|200!265(2.70 275 |2.80|2.85|2.902.95 3.00/3.06|310|3.15|3.20{3.25 /330336
.09 ~ 013 | 2502.5512.60|2.66]2.70|2.75 | 2.80 |2.85|2.90 | 2.95 | 3.00/3.06{3.103.16|3.20 3.26 3.303.35 3.0
(014 ~ 017 250255 |2.60|266]2.70|2.75|2.80{2.85 | 290|295 | 3.003.05]3.10 3150220325330 [2.365|3.40|3.45
018 ~ 023 | | SPECIFIED CLEARANGE/NO CHANGE REQUIRED

21024 ~ 028 2.56|260|288 27002.75|280|285)290|295 |3.00 305 3.10(315]23.20[3.26 [3.30 | 3.35 [3.40 |3 45 | 350}

€l ~om 260266270 |2.75|2.80 | 2.852.90 | 2.95 300 [3.05|3.10] 3.1/ 3.20[3.26| 3.30 | 3.36 [ 3.40 | 3.45 | 3.60

w!o3s ~ 038 265270 2.75 |2.80|2.852.90 2,95 |3.00|3.05 |3.10| 3.15 | 3.20/3.2513.30|3.35 | 3.40 | 3.45 | 3.50 |

L 039 ~ 043 270275 |2.80|2.852.90 | 2.95 |3.00 |3.06 [3.10 |3.15]3.20 | 3.26/3.303.35 |3.40 3.45 |3.50

= | 048 ~ 048 2.75 2,80 | 2.65 |2.90 | 2.95 | 3.00[3.06 (310315 |3.20/2.26| 3.30/3.36[3.40 | 2.45 | 3.50 ]

& 040 ~ 053 280|2.852.90|2.95|3.00(3.05[3.103.15 /3,20 |3.25 |3.30 | 3.35/3.40 | 3.45 1 3.50

E 0.54 ~ 0.58 | 2.85 | 290|295 |3.00]3.05|3.10(3.15 |3.20 |3.26 | 3.30 |3.36 | 3.40|3.45 | 3.50

& ose ~ 063 2.9012.95|3.00|3.08|3.10|3.15 [3.20 [3.25|3.30|3.35 | 3.00 | 3.45/3 50

2| oe6s ~o068 | |295(200/3.06 3.10|3.15|2.20 | 3.25 | 3.30 |3.35 | 3.40 | 3.45 | 3.50

W o69 ~ 073 3.00|3.05|3.10|3.15 |3.20 |3.25 |3.30 {3.35 | 3.40 [ 3.45 | 3.50 |

o 0.74 ~ 0.78 3.05/310(3.15[3.20|.26 |3.3013.35 | 3.40 | 3.45 | 3.60

g | 0.7 ~ 0.83 | 340(315]3.20|3.25|3.20 |3.36 | 3.40 | 3.45 | 3.50

é 0.84 ~ 088 315 (3.20|3.25(3.30|3.35 |3.40 (3.45 |3.60 INSTALL THE SHIM OF THIS THICKNESS {mm)

< | 089 ~ 0,93

“ o8 ~ 098

ﬁ | 0.99 ~ 1.03 |

3 104 ~ 1.08

g .08 ~ 113
114 ~ 118
108 = ‘Iﬂ

23.32a Intake valve shim selection chart - J, K, L and M models

32 If the clearance was 100 lange, you need a
thicker shim. If the clearance was too small,
you need a thinner shim. Calculate the
thickness of the replacement shim by refering
to the accomparying charts (see illustrations),
a3 To use the charis, find the actual
maeasured clearance of the valve in the laft-
hand column, and the thickness of the
axisting shim in the top row. Follow across
and down to where the row and column meet;
the shim listed at that point is the one you

nead. For example:

&) If the actual measured clearance was 0.43
mm, find the 0.47 to 0.45 mm entry on
the laft-hand side of the char.

b} If the existing shim thickness is 3.10 mm,
find tha 3,10 entry in the top row of the
chart,

¢} Follow the lines across and down from
these two entries until they meet. The
number listed in that space (3.25 mm) is
the neaded shim thickness.

34 Perform Steps 31 through 33 1o select a
new shim for each of the valves that needed
adjustmeant.

35 Install the shims, reposition the rocker
arms and recheck the clearances (see Steps
22 through 28 abowve).

38 Install the valve cover and all of the
g:mponama that had to ba removed to get it
37 Install the fuel tank and reconnect the
cable to the negative terminal of the battery.
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VALVE CLEARANCE ADJUSTMENT CHART - EXHAUST VALVE
PRESENT SHIM  §Example
PFART HNa. [‘921“ =] 1041018 1“8'1035 1022 1024 | 10268 [ 1028 1030 {1032 | 1034 1038 [1028] 1080 1042 [ 1044 'ID‘I_“ T8 | 1050 1053 | 1054
MARK €0 | 85 |80 | 6% |70 | 75 |80 | 5 | %0 |96 |00 | o8 |10 | 18 | 20 | 25 | 30 | 35 | 40 | 45 | 60
THICKNESS (mm) | 2.60 | 2.56 |2.60 | 265 |2.70 | 2.75 | 2.80 | 2.85 | 2.90 | 2.95 | 3.00 | 3.05|3.10| 3.15 | 3.0 | 2.75 | 3.30 | 3.95 | 340 3.45 | 3,60
000 ~ 0.08 =" ~"l250|255|260|765 230|275 | 2.00]| 205 [ 2.00] 2.08] 300 [3.08|310] 218220 228
Q.06 ~ 0.10 ~1 "] ~"|250|255 280285270275 |2.80 [2.85 |2.00| 295 | 3.00(3.08 310 (318|320 328|330
g1 ~ 0.8 | ] ~"z50|255|260|2.65|2.70|2.75 | .00 | 2.85 | 2.90 | .08 | 3.00|3.05 | 3.10 |35 |3.20 ﬂjham {3.35
016~ 0.20 250|265 | 2.60 (2,65 [2.70 |2.75 | 2.00 | 2.85 [2.90 |2.95 | 3.00]3.06 [ 310|316 [3.20 [ 326 3-;053
oz ~ o024 | {250 |256]260|286 {20275 200 285 |2.00 (296 | 2.00]3.08 210 {316 320326 | 330 338 500 ;45
g 025 ~ 030 | L4 SPECIFIED CLEARANCE/ND CHANGE REQUIRED
0.3 ~ 035 255260268 2.70|275 |20 285|290 295 |3 00|305 | 310l 185|320 [395 |3 30 |2.95 340|208 280
L .38 ~ D40 260|265 |2.70|2.75 Jw 285 (2,90 |2.96 (300|305 | 390 | 315]3.20 .3.,_5 330|335 | 340 t_lﬁ.i:_ME
41 ~ 045 265(2.701|2.76)280 |2.85 2902656 |3.00 | 305 310|396 3230|3250 3.30 | 335 {32 40 |3.45 | 200
| 048 ~ 050 2.70[2.75 |2.00 285 2.90 |2.95 3,00 |3.05 | 310 315 |3.20 3.25/3.30 3.35 | 3.40|3.45
= .51 =~ 065 !T_E-_Lilafl‘l‘]_‘lﬁ- 2590|295 3.00 | 3.05 3..!2“?.15 ﬂ:?_ﬂ. E_Iﬁ 330 3.35 | 3.40 | 345 | 3.50
E 0,68 ~ QUBD ..2_'.-? !‘.Bﬁ 290|295 3,00 |3.053.10 .I.IHEI _3:21] ?._??‘_J.W 3,35 340 | 3.45 | 160
|08 ~ 065 | 2852900295 3.00|3.05)3.10 3,16 320|325 3,30 |3.36 | 3.40| 3.45 | 3.60
2| a8 ~ 070 2.90|2.95 |3.00 /3.06 |3.90 | 315 | 3.20|3.25 :m{s.af- 3.40| 345|350
E 071 ~ 075 2.95/3.00 (305390 |3.95 | 3.20 | 2.26 [3.30 | 3.35 | 3.40 | 3.45 | .50
Z|om ~ 080 2.00|3.08 [3.10(3.15 | 3.20 | 3.28 | 3.30 |2.35 | 3.40 | 3.45 | 3.80
8l om ~ oas 3.06{3.90(2.152.20 | 3.35 [2.30]3.35 | 3.40 [2.45 | 2.50]
Z|ose ~ 030 a10/3.16|3.20|3.25 3,20 [ a.35 [3.00 3 25 |2 50|
€los ~ 096 | (315320226230 /336|340 | 345|350 INSTALL THE SHIM OF THIS THICKNESS (mm)
uose ~ 100 | (3300326 [3.30{338 340345 |3.50
Q101 ~ 108 | 9.2613.30 13,35 3.4 | 3.45 | 3.50
Blioe~110 3.303.35 [3.40 | 3.95 |3.50 |
2|1~ 118 1.35 340 3.45 | 3.50
=116~ 120 | 350!
1.3 =~ 1.36 |
| |28 ~ 130

23.32b Exhaust valve shim selection chart - J, K, L and M models

Every 12,000 miles (20,000 km)

24 Air fiter element -
replacament

Note: Replace the air fiter alement every five
cheanings (or more frequently, (f the bike is
operated in dusly conditions],

Refer 1o Saction 19 for detalls.

[

25 Fuel filter -

 replacement

P

1 Femove the fuel tank and air filter housing
{sea Chapter 4).

2 Freo tha fitter from s mounting bracket
fsee ilustration). Have shop toweds handy 1o
cabch any spilled fuel, then squeaze tha hose

clamps and shde them down the hoses, away
from tha filler. Twist and pull the hoses off the

withve until it is almost drained from the Buld

fifber fitlings. W thay won't come easily,

cargfully pry them off with a screwdriver,

3 Connect the hoses to the new filter and
Inatall it in its mownting brackat. Hote: The
filter must be inslalled with the arrow on its
body pointing toward the fue! pump. e in the

divection of fusl flow.

4 Install afl components removed for access.

26 Clutch fluid -
renewl

1 Reter to the clutch bleading procedura in
Chapter 24, Section 20 (H modals), or Chap-
tar 28, Section 20 (J, K, L and M modals),
Bload tha fluid out of the systemn via the bleed

rasanvolf. At this point fill the resesvolr with
new fluid up to the MAX line and continue the
bleeding operation until the new NMuid is seen

25.2 Separate the filter from its mounting
bracket and disconnact the hoses
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gmerging from the bleed valve. When all races
o air bubbles have beon expelled from the
syatem, tighten the blsed vahve and top the
fiuid reservoir up to the comect laved (see Daly
(pra-ride) chacks).

Ofd  hydraulic  fluld s
invariably much darker in
color than now fluid, making
it sasy to see when all oid
el has been oxpolied from the system.

HAYNES

nmmmmw- §

Ruafer to the retevant Section in Chapter 6.

3

1 Rafer to the brake bleeding procedura in

28 Brake fluid -
change

Every 18,000 miles (30,000 km)

Chapter 7. Bieed the fluid out of the system
wvia the bleed valve until it is aimost drained
from the fluld reservair, At this point fill the
reservolr with new fluld up to the MAX line
and continug tha bleeding oparation until the
naw fuid 2 sean amarging from the bleed
valve. When all traces of air bubbles have
baan expallad from the system and the brake
fever (front) or pedal (rear) ks firm, nol
spongy, when applied, tighten the bleed
wvalve and top the fluid resarveir up to tha
caorrect level (sea Daily (pre-ride) checks),
Sea Haynes Hint.

29 Cooling system -
sarvicing

Check
Warning: The engine must be coal
befare beginming this procedure.

Mote: Refer o ‘Daily (ore-ride] checks' at the
baginnieg of this manual and check [he
coola level before parfarming this check,

4 The ontire cooling system should be
checked carefully at the recommanded
intervats. Look for evidence of leaks, check
the condition of the coolant, chack the
radiator for clogged fing and damage and
maka sura the fan operates when required.

2 Examine each of the rubber coolan! hoses
along its entire longth. Look for crachks,
abrasions and other damage. Squeszo each
hose at varous points. They should feel firm,
yat pEable, and relum to thair ariginal shape
wihan released, If they are dried out or hard,
replace them with new ones. On J. K. L and M
models, also chack the ofl cooler hoses.

3 Chack for evidence of leaks at each cooling
system  joint.  Tighten the hose clamps
carefully to prevent futurs leaks.

4 Check the radiator for evidence of beaks
and other damage (romove the fairngs if
necessary - saa Chapter 8). Leaks i the
radiator leave tali-tale scale deposits of
coolant staing on the outside of e core

206 Loosan the radiator cap slowly and
lat all prassure escape bafore removing it

below the leak. [f lnaks are noled, remove the
radiator {refer to Chapter 3) and have it
repaired professionally of replace It with a
e ona,

Caution: Do not vse a lguid leak stopping
compound to try to repair leaks.

5 Check the radiator fins for mud, dirft and
ingects, which may impede the flow of air
through the radiator. If tha fins are dirty, force
wiaker of low pressure compressed ai through
the fins from the backside, If the fins are Dent
or distorted, straighten them carefully with a
sorawdnver,

6 Ramove the radiator cap by turning it
counterclockwise until it reaches a stop. If you
hear a hissing scund (indicating thera ks stil
préssure in the system), walt until it stops.
Mow, pross down on the cap with the palm of
your hand and continue turning the cap anti-
clockwise until i can be removed (see
ilustration). Check the conditicn of the
coolant in the radiator. H 1t ks nest colored or if
accumulations of scale are visible in the
rackates, drain, flush and refill the Systam with
new coolant. Check the cap gaskets for
cracks and other damaga. i its condition is in
daubt, have the cap tested by a dealer service
department or replace it with 8 new ona.
Instafl the cap by turning it clockwise until i
regpches the first stop, then push down on the
cap @nd continua tumang undil it can tum no
further.

7 Check the antifresce content of thoe coclant
with an  anlifreeza  hydrometar  (see

{lustration). Sometimes coolant may ook like

2.7 An antifrecze hydromaeter is halpful in
determining the condition of the coolant

s In good condition, But might be oo weak
to offer adequate protection, It the
hydrometer indicates a weak mixture, drain,
fiush and redill the cooling systen,

B Start the engina and let it reach normal
oparating temperature, then check 1or leaks
again, As the coolant temparature increases,
the tan should come on automatically and the
temperature should begin to drop. I 0
doasn't, reler to Chapter 3 and check thi fan
and fan cirowit canelully.

8 I tha coolant kevel is consistently low, and
o avidance of leaks can ba found, have the
entire’ system pressurn checked by &
Kawasaki dealer service departmaent,
miotorcyele repair shop or sendos staton,

Draining

Warning: Allow the engime fo cool

complately before performing this

maintenance operation. Also,
don't allow antifreeze fo come into contact
with your skin or painted surfaces of the
vehicle. Rinse off spills immediately with
planty of water. Antifreeze is highly toxic if
ingested. Never leave antifreeze lying
around in an open container or In puddies
on the floor; children and pets -are
attracted by its swost small and may drink
it. Check with local authorities aboul
disposing of wsed antifresze. Many
communities have coliection cenfers which
will see that antifreeze is disposed of
safely. Antifreeze is also combustible, so
don't store or use it near open flames.

10 Loosen the mdiater cap (see illustration
29.6). Place a large, clean drain pan under tha
Jaft sicte of the engine.

41 Remowe the lower faldng (see Chapter B
H models

12 Remove tho rubbes cap from the blesd
valwasdrain fitting (see illustration). Slip a
length of rubber tubing over tha fitting and
place the other end in a drain pan. Turn the
valve anti-clockwise to open it and ket tha
coolant drain,

13 Move the drabn pan beneath the drain
plug at each front comer of the cylinder block,
Remova the plugs and lat the coolant drain
[see illustration).




Every 18,000 miles (30,000 km) 125

P

20.12 On H models, coolant is drained throwgh the bleed valve (A) 28,13 A coolant drain plug is located on aach franl cormar of the

on the water pump cover [B)

J, K, L and M models

14 Remove the drain bolt from the side of the
walar pump cover (see llustration) and allow
tha coglant to drain into the pan, Note: The
coolant Wil rsh oul with considarmble fonce,
50 position the dradn pan accordingly. Remove
the radlalor cap complalaly to ensune thal al
of the coolani can drain,

Al models

15 Drain the coolant reservoir. Fefer to
Ghapter 3 lor the reservoir remioval procedurs,
Wash the reservolr out with waler,

Flushing

16 Fiush the system with clasn tap water by
mserting a garden hosa in the radiator filler
neck, Allow the water to run through the
wyslem undil it i claar when it axils the
drain{s). B the radiator is ecdremely cormoded,
remove It by refarring to Chapter 3 and have it
cheanid at a radizior shop,

1T Check the drain bolt gasket! (s). Replace
as .

16 Clean the hola(s), then install the drain
bodifs) and tighten to the tordque listed in this
Chapter's Specifications, H you'ne working on
8 H moded, close the bleed vaive,

18 Fill the copling systam with clean water
mixed with & flushing compound, Make sure
the flushing compound Is compatible with
pluminum components, and follow the
manuiacturer s instrections cargfully,

0 Start the engine and allow it 10 reach
nammal operating tempesatura. Lat it run for
about ten minuies, then stop the engineg, Let
the machine cool for awhila, then cover the
radiator cap with a heavy rag and tum It
couniprclockwisn (anti-clockwise) o the first
sbop, releasing any pressure that may be
present in the system, Once the hissing stops,
push down on the cap and remove i
comphbily.

21 Drain the system onoe again,

22 Fill the system with clean water, then
repeat Steps 19, 20 and 21

Refilling

23 Fill the system with the proper coalant
mixturs (see this Chapter's Specifications).
Add coolant slowly through the radiator filler
cap opening, allowing time for alr to escape.
Add coolant untl the system ks full {all the way
up to the top of the radéator cap filler neck)

24 Flace a pan beneath the bleed valve.
Remove the rubber cap (f you haven't already
cone 80, then open the valve (soe IBustration
29.12 and the sccompanying illustrations),
allowing riosd air and coddant o drain, Led the
cookant run out until air bubbles ane no longer
vigibdy, then close the bleed vahae,

25 Start the angine and et it idle with the
radiator cap removed. While the engine runs,
tap the radiator hoses with a Scrowdriver
handle ar similar tool to shaka locse any alr
bubbles inside the hoses, Whan bubbles ara
no longar visdble in the radiator filler meck, shut
tha engina aii,

28 Slowty add coolant to the radiator filler
opening until it reaches the top, then install
1heis riscliabor cap.

27 Fill the coolant reservoir to the upper level
limé (but N higharh with coglant,

28 Run tha engine and chack the system for
lsaiks, Nate: Do nol dispase of the ofd coolamt
by pouring it down a drain, lnstead, pour i

o3 A%
20.24a To blead the cooling system,

ramove the rubber cap from the bleed
vahve (L model shown) ...

cylinder block

20.94 On J, K, L and M modais, remove

the drain bolt from the water pump to
drain the coolant and be prepared for the
coalant to spurt out

inte & haavy plastic conlainer, cap it tightly
and take It bo an authonzed disposal site or 8
senice stabiomn.

§
Changing the fork of requires remaval and

partiaf dizassgembly of tha forks. Refer to
Chagter § for detads.

30 Fork oil -
replacemant

28.24b ... and open the bleed valve with 8
box wrench (ring spanner)
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E‘H’EI’! two years

31 Clutch master
1 Hydraulic seals will deteriorata over a
period of time and lose their effectivenass,
leading to sticking operation or fuid 05s, or
allowing the ingress of air and dirt,

2 Rafer to the relevant Section in Chaptar 2
and dismantle the components for seal
replacemant.

Every four years

1 Hydraulic seals will deteriorate over a
period of time and lose their eflectiveness,
leading 1o sticking oparation or fluid loss, or
allowing the ingress of air and drt,

2 Refer 1o the relevant Section in Chapter 7
and - dismantle the components for seal
replacamant.

33 Fuel hoses - 7

1 Fuel system hosas will deteriorate with age
and must ba replaced with new onas.
2 Refer to Chapter 4.

replacement .'-_;
1 Brake system hoses will deteriorate with

age and musl be replaced with new onas.
2 Refor to Chapler T for details,
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Engine, clutch and transmission (748 cc H models)

Conte nts

Camshaft chain tensioner ~ remeval and instaltation 8
Camshafts and lifters - removal, Inspection and installation ... ... 9
m-mwmmmm .................. 19
Clutch chech . . sea Chapter 1
mwm rmmﬂ,mhmuoﬁlrﬂwﬂﬂh
Wmd'm mmupwt
mmﬂsww rmwm
mwmmgmm w2l
Crankcass - disassembly and roassembly | SRR e )
Crankcase - inspaction and servicing _ . -]
Crankshalt and main bearings = mwmm 25
Cylinder block -~ rermnaval, irspection and instaflation . .13
Cyfinder hoad - romoval and instalation . ........m
ﬁmmwm mwm
mrrm i T .
mmwmm gm:dm - 5
External shift mechanism - mnmnl.mmbmwiﬂwloﬂ
Gerarnl informiation | 1

Hie speed - check and aciustment . ........ .. s Chapter 1

Degrees of difficulty

mpmm,mw“mm mma]uwpamm

and installation . 1
mmwmmmm e A
Mmu\dmmdw guuaml 24

il eooker = remowval and instaltation . vv oo 500 Chapter 3
il beved cheack . ' mmmm'
Ol pan - mmm it | ]

Qil pressurg relial valve - removal, mmmﬁm .18
Ol pump = pressure check, removal, mmnﬁmwhmwmn AT

Oilfiller change . mt’.‘-hapwi
mmmmwmmmmhm it 2
Oyperations requinng engine remonal . .. oo oo i i eeas a
Pistons - rermoval, Inspuﬂinﬂmlnmmim e e e
memuwtvmm -..33
Shaft direm: and forks - removal, inspection and instaliation ... ..., 31
Spark plugs check and replacament .., .. So0 Chapter 1
Transmission shafts - rernoval and installation R 2
Transmission shalts - disassambly, inspection and reassembdy . . : 30
Valve claarances — check and adjustment 28 Chapher 1
Vabee cover = rernoval and installation R pe gt A
Valves/valve saatafvalve guides = senicing "

Easy, suitabie for % Fairly easy, sutable mg.iﬂ.ﬂ'br Very difficult,
novice with itk hrhaﬂwm a.iﬂ:ﬂhmw sutabie for expert DY
Enparence or prohessional
Spacifications

"

L PR E8.0 mm (2677 inch)

- R 51.5 mm {2,028 inch)

Desplacement .. .... T48 cc

Compression ratio . . 1131

mmmbr;lm : 1-2-3-4 {from baft end of engine)

Fring order . ....... 1-2-4-3
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Camshafts
Lobe height - H1 model
Intake
SRR . .\ et aa e e baa i ee e SE05 bo 3705 mm (1.455 to 1.458 inch)
WM s a it s s s s b a s cnn s h g st e e sensss SO Mum (1,457 inch)
Exhauest
Standard | daaan aa  aa aa m  aaee we w  S BO RS i (T A4S0 00 T A4 inch)
Lobe height = HZMH
Iritaka
BUMAON ...t tnmsanraerrtrta s e s annnns O 0D ST.O5 mm (1487 1o 1 AT0 inch)
WO o e e s i e T e Y B mm {453 nch)
Exhaurst
SUMOAM . .o rore st anaa s ran sty sasnanrsrnna s SUEE b AT.08 men (1455 ko 1,450 inch)
TR s s e v mraw s was nen e hae e ns e SBEMM 1451 Inch)
Bearing oil clearance”
Joumaks 1 and 4
S1ANORNd . reiisaasasesasiasssannssserreens  G04E 20 001 mim (0.0079 10 0.0036 inch)
TN = s ot b e e e e e R e e . QCTE M (00T Inch)
Journals 2 and 3
BN .y e aasa v al e Y Ee ke s ke d ) DUOTE IR mm {00031 to 00088 inch)
R ONTY - . e o o e e e i i A s e e e e e Y FCRIDNES, B
Jourmnal diamates”
Journals 1 and 4

SEAMEBIEL . . oo e e e e e e e 230000 10.23.822 mm [0.8400 to 0.9446 inch)

BLANDANT .. .cuvei v ia i b aan e i nnane s 20,000 124,021 mm (0.8448 to 0.8457 inch)
Camahall FUNOUE o ove e sseinie e b s ae s s i mecanageasn e s G002 mom 0.0008 inch) or lass

BEBNCABIT L . e ee v e e e E e A s SRR aRERE 1270t 1270 mum 150 bo 501 57 Inch)
Maxirmum 128.9 mm (50748 inch)
WWWMMTW€MWMNWW

Cylinder head, vamandwahearprmga
umumnmnm e e e e s s skt s QOO pre {0,000 inch) o lesa
Valva stern diameder
Intake vaive
Slandird - coiiiaiieitat i s nie e b e i da e s TS 10 4,500 mm [0.1953 to 0. 1985 inch)
Exhansst valéa
SIANERIE . s e e T e S e 9650 4,970 mm (0L1851 10 DA85T inch)
Minimum . cesicirrnssssenaas 483 mm 01841 inch)
mmmummﬂnmamﬂmhﬁmﬂ
Slmdud HEar veermeeesiraseaase  5.00000 5012 mm (0.1968 1o 01873 Inch)
vmwun—to-gulduclum
Intake valve
SRR .\ o v ecnam e e mramnnnbma st annnnn e e e D033% 0144 mem 10,0013 13 0.0057 inck)
[T T e S e S e gt gt U PER ¢ < 5|1 B
Exhaurst vahe
Standard .. .....iceciorassasanaareaeiiiaaasaaneassess  C0ES to 0181 mm {0.0037 to 0.0071 inch)
Maxirnum ... R —— T
vMMMnmmwmm eenerraraasanenessss 0510 1.0 mm 00197 to 0.0 inch)
Valva spring fres length
Inner spring

StEndmd L. e ses st n e senes 414 mm (16289 inch)
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66.000 to 68.012 mm (26772 to 26776 inch)
68,10 mm (26812 inch)

67,942 to 67,958 mm 26749 1o 26755 inch)
67,80 mim {2.6693 inch)
0.042 1o 0L070 mm {0.0017 to 0.0028 inch)

Top ring skda chagranca

SRRNEBN . . .. ree v s aacaaaacienansensns  OUEE to 0UOF mm (000012 o L0028 nch)
CEEndBrd .. s aisaecsisaasssaaasnranantaannnrraneeress GO 10006 mem (00008 10 0.0024 inch)
BREMITMAT - _ . o oo cn e cnmnpassnrasinraromrmrsasorssras  QE16 MMLO08E Inch)

T width = H1 model

hﬂwﬁ'ﬁm ....................... van 102 to 1.04 mm 000402 to 0.04 10 inch)
Second {middie) ring grocve widih — HY modet

Bandard . ..o iciaccsasaaisannraannnrrrnsrnraannres 101 901,08 mm {0,038 to 0,0408 inch)
Maimum .ol biinveaav e ee ek e s e naser TR A Inch)

Ti procve width = H2 model
c&:ﬂw 0LE2 to 0,84 mm {0.0323 to 0.0331 inch)
Sacond (middie) ring groove width — H2 model

Standard ... o ..iiceiiiiaiiinmriannsinnsierasennraaness 081 00 083 mm {0.0319 to 00327 inchy)
MO ..o ciisnmnsnnmnabannsnansssnnerondsunnssises OB UORSE Inch)

04 ing groove width - H2 madel

Sr!:.!;d-rd S A crrameer 20100 2,03 mm (0.078Y to 0.0799 inch)
T « 221 men [0L0E3 inch)

e ceviaasnieesses ST 10 099 mm (0.0382 to 00390 inch)
MMM .. -\ eecsscnssancaraaanniasnurssansrannnrreesee OHS0 Mm {00254 inch)
Top and second (madkie) ring thickness - HZ modol
I ..o iiessmimsnnran s be ek e ans b adsesidecs DT 009 mm (U0B03 1o DUEFTY inch)
Top and second (middie) ring end gap
SEMNEAN ., oy iee s e ransbrasnerianasrsas 2010 0,35 mm (0U00TS 10 0U0F38 inch)
0d ring and gap = HI model
Maximum ., . e e e F | f T

Crankshaft and bearings

CrankshaMt andplay

BABIRAT L vvsrrcmrraienisamsraasssaannnasanansansnens (00500 0,2 mm {0.002 1 0,007 inch)
T T O e e s NP P Q.03 mem (0.0019 inch) or less.

e A e e aa s e e nansaaaass OO0 800,044 mm KLOO0S 10 0.0017 Inch)
s e U S 0,08 mm {00031 inchj

T mark of CRANKGESE . ... ceiasceiaa e i rrannsrannes 01000 b0 37,008 mem (14567 1o 14570 nch)
o A Of CTAMKEEEE . . .. .uviiiirnionsnrsrannersmnessnnss 700006 37006 mm (4570 o 1.4573 inch)

Mo mark on CranK TOW o srisrrsssrsrsssssnassonnsrisanas 33,864 to 33,992 mem (1,338 to 1.3363 inch)
1" e O Grank HEOW ... - oiieseiiaacs ciesrermsrere s 3883 10 34,000 mm (13383 to 1,3308 inch)

Slandard ... ..., . o..ciciisicciminraminnrnrensannnensaasn O FD U DUEE mm (00051 B 0015 inch)
RO — o4& e canairiapa amamnsimw s bem nbmn b e e sw e OUOKE MY (00296 Inch)

BABNABIE ... iiierrae e eie s daansssansssn  OuD4E 1o 0UOTE mm [0.0078 1o 0.003 inch)
T I U I A S PR S + By b 6| " B0 B e ]

Nomarkonsideod rod .. . .oooiuiniiiniiiianiiiianiaan s SS000 10 38,008 mm {1,4861 to 1.4964 Inch)
Omakonsideolmod .. ... ..o iiieiiiamiaaneiianneees  S0009 10 38016 mm (1,4964 to 1,486T inch)

Fio ik on Erank EWOW ..o e e e e s 30084 10 34 992 mm (1.3773 to 13778 inch)
W0 mark on CRaNKINFOW . oieviiie s iiianiiasn s iinaneers S99 10:35.000 mm (1.377T to 1,378 inch)
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Qil pump and relief valve
O proasams O J000 MM . oo ranasian saa b aaneneivnn 38 10 53 psi (2,6 to 3.7 Bars)
Roaliaf valve OPENENG POBSEUNE . . o .. a i rsrrrsrsrrorerenrenes 46 to 78 pal (3.2 to 5.4 Bars)

3.2 mm (1.2071 inch)
32,1 mm (12638 inch)

0.2 mm (0.0078 inch) or less

03 mm (0.0118 inch)
Prassurs plate freeplay
Whhnewpladed .. .....cocceemrmrrmrmnrsssmsssasqamannsan 0.2 to 0.5 mem {0.0079 to 0.07197 inch)
WIh USHO PIEPES . - - . .. cvioaihiaaniaaanran s rsanaaananaas 0313 0,9 mm (0.0118 1o 00354 inch)

Transmission

2923 : 1.(38413T)
21251 1 [34/16T)
1,688 : 1 (3521T)
1.380 : 1 (29/21T)
1.217 : 1 (26/23T)
1.083 1 1 (26/24T)

5,05 to 5.15 mm (10,1988 to 0.2028 nch)
5.3 v {02087 fnch)

4.9 to 5,0 mm 10,1929 to 0.1969 inch)
4.8 mm {0189 inch)

7.9 10 B.0mm {03110 t0.0.315 inch)
7.8 mm [0.3071 inch)

8.05 to B.20 mm (03168 1o 03228 inch)
8.3 mm (0.3268 inch)

9.8 Nm (7 in-Ibs) UPFER CRANKCASE

12 Mm (104 in-lks) [ )

15 Nm (11 fi-Ibs) e M~
i N a
o 9@l
‘_—

12 Nm (104 in-fos)

20 Nm (14.5 fi-1bs)

M boilts, washers and cylinderbead ... ................... 54 W (40 fi-lios)
Lised bolts, washars and cylinderhead ... . oociiaiiianaan 48 Nm (36 ft-lbs)
Chch cover nose damperbolts .. ... .. .iinreneaencnaeneiae.. BB NmMET in-lbs)

Chiich spring BolB .. ... ivseiiaaaaiuininasnarsanadiainanes 8.8 Nm (78 in-fbs)
Gliteh hUB I . o L e 135 N (100 ft-Ibs)
Clutch master cylinder clamp bolts £.8 Nm (78 in-ibg)
Clutch slave cylinder bleed valva 7.8 Nm (69 in-ibs)
Clutchhose banjo bolts ... ......0000 e 25 Nm (18 fi-ibs)
Cluteh hose in-line connector 18 Mm (13 fi-bs)
L P S e e B P e 12 M (104 lin=Ikes)
Ol pump mounting Bolt & .. oo v ovierainnionnnanssnrnnnesrees 12 MI{104 in-ibe)
Ol PUIMD COVBI BETEWS ...\ connrsinnrsssinsnrcnrcoesssneinas BB NMBT n-lbs)
0l hose-to-cylinder head Dano TR ———————— | e -
Oil hose-to-oll conlerbanjo bolts .. .......iivarriiiinaaneeaa. 20 Nm (18 ft-lbs)
Pragaues il WA . < - .o oe s e e e e e e e e e 15 MNm (11 ft-lbs)
Bt OV KRG = o oneain e e s 12 N (104 in-Tbs)

Crankcase bofts (see fllustrations)
T s g e 3 e SR TE, et TR e s T e o T {10 M)
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Torque specifications (continued)
Connecting rod nuts
OO S R R e e L e R e 36 Nm (27 tt-lbs)
H2 model inew connacting rod) - 4 ceae 1B HNm (13 R-=lbs), then 1207
H2 modal fused connecting Fod) ... e ciisiaas e e ssnenns oo 28 Nm (18 ft-Ibs), then 120°
Atemator pulley bolt ... .. ... .. he 3 .. 30 Mm 29 fi-bs)
Alternartor'atarter chain guede bobls ... ... ... ..., 12 Nm {104 in-ibs)
Engire mountings
Downtube uppaor and lower bolts , ..., veeveenieses 4 Nm {33 R-ls)
Downtube-to-engine front mount Balts .. ..., 20 Nen (14.5 fi-lbs)
Engine front mount throughboltmuts ... vvewineineeinions, 44 Nm (33 ft-les)
N ot e R e e R T e et o el 44 Nrm (33 fe-ibs)
Rear pivol bolt threaded SIBBVEE . ... ... 0vvieeivinnsneessans 9.8 Mm (87 in-Ibs)

B Glaniavat fnformatin
b
“I

The ZX7S0H enginetransmission unit is of
the waler-cooled, inine, four-cylinder design,
installed transversely across the frame. The
sixlesr valves are operated by doubie
gverhead camshalts which are chain driven
olf the crankshadt,

The enginefiransmission assembiy is
constructed from  aluminum  alloy, The
crankcass is divided horizontally,

The crankcase incorporates a wel sump,
pressure-fed lubrication system which uses a
chain-diven, duak-rotor ol pump, an od filter
and by-pass valve assembly, a rellefl valve and
an oil prassure switch. Also contained in the
crankcase i the idler shaft and the starter
motor cluteh, The idler shaft tums the
afemator pulley, which in furn drives the
aRermabor through a ribbed bedt,

Power from the crankshaft |s routed 1o the
ftrangmiéssion via the clutch, which is of the
wel, multi-plate typoe and i gear-driven off tha
crankshaft. The ransmission is a sit-speed,
constant-mesh unit,

The componenis and assemblies listed
befow can be removed without having to
remave the engine from the frame. I,
howirver, a number of areas require attention
&l the same time, removal of the engine is
recemmended.

Gaar salecior mechanism exformal
components

Water purmp

Starfar malor
Altarnator and its pufiey

Clutch assembly and sigve ejlinder
Ol pan, ol purnp and reled valve
Valve cover, camshafts and iifters
Cam chain tensioner

3 )
Operations requiring engine

It ks necessary to remowe the enginel
fransmission assembly from the frame and
separate the crankcass hahes 1o gain sccess
ko they fodiowing components:

4 -
ot

1 It is not always easy o determine when or
an anging should be completely overhauled,
a5 a number of factors must be considensd,

2 High mileage is not necessarily an
indication that an overhaul is needed, while
fow mileage, on the other hand, doas not
preciude the need for an overhaul, Frequency
of servicing is probably the single most
important consideralion. An angine that has
regular and frequent oll and filter changes, as
well as other required maintenance, will most
likely give many miles of reliable service.
Comversaly, a neglected angine, or ane which
has not been broken in property, may requirs
an ovarhaul very early in its life,

3 Exhaust smoke and excessive all
consumpltion are both indications that piston
rings andfor valve guides are i need of
attention. Make sure oil leaks are not
responsibla before deciding that the rings and
guides are bad. Refer to Chapter 1 and
perform a eylinder compression check to
delerming for certain the nature and extent ol
the work recpuined,

4 If the engine is making cbvious knocking or
rumbling nofses, the connecting rod andfor
main badrings ame probabily at o,

5 Loss ol power, reugh running, excessive

valve train noise and high fued consumption
rates may alzo point o the need for an
overhaul, especially if they are all prasent at
the sams time. It a complote tune-up doss not
romedy the situation, major machanical work

I the only solution.
6 An engine owerhawl generally involves
restoring the internal pards te  the

specifications of a new engine, During an
averhaul the piston rings are replaced and the
cylinder walls are bored and/or honad. If &
rebore is done, then new pistons are also
required, The main and connecting rod
Dearings are genarally repiaced with new ones
and, il necessary, the crankshaft is also
replaced. Ganerally the valves are sariced as
woll, since they are usually in lass than perfec
condition at thia poinl. Whila the engine is
baing cverhauled, other componants such as
the carburetors and the starter motor can be
rebuilt alse, The and result should be a like-
new angine that will give as many trouble free
mibes as the original.

T Belora thie angine ovérhaul, read
through all of the related procedures fo
famiiarize yourself with the scope and
requiraments of the jeb. Overhaubing an
enging s not all that difficult, but it is time
consuming. Plan on the motorcycle being thed
up for a minimum of two weeks. Check an the
availability of parts and make sure that any
necessary special tools, equipment and
supplies are obtaingd in advance.

B Moat work can ba dona with typhcal shep
hand tools, although a number of precision
measuring tocls are required for ingpacting
parts 1o daterming if they must be replaced.
(Mien a dealer service departmant or
motorcycle repair shop will handle the
inapection of parte and offer advice
canceming reconditioning and replacemant.

9§ As a general rule, time is the
‘primary cost of an averhaul
50 it doesn't pay to install

9 As a final nate, to ensure maximum life and
minimum trouble from a rebuill engine,
averything miust be assembled with care in a
spollessly clean environment,
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A

5.1a Auxiliary stand used to support
motercycle securely upright; the stand
mounts an the swingarm left . . .

Note: Engine removal and installation should
ba dong with the aid of an assistant fo avord
damage oF injury that cowkd accur if the angine
is dropped. A hydaulic foor fack iz advised o
Support the anging under the ofl pan, and
Soume means must be devized of supporiing
the motorcycle securaly upright (see below),
Removal

1 The motorcycks must be supported
securaly. in an upright pesition for angine
removal, The accompanying photos show the
motorcycle supporied on an auxiliary stand
which uses the swingarm pivot ends for

5 Engine -
removal and installation

5.5a The coolant reservolr |s retained by a
band .. .

5.5b ...and a single scrow

i
5.1 ... and right side pivols

support. Alternatheely the Kawasaki jack can
be wsad (part no. 5TO0N -1238): this locates on
the frame downtube lower mounting points
and requires that the sidestand be remaved
{soe Mllustrations).
2 Remove tha fairing lower panets, seat and
side covers (sse Chapler 8),
3 Désconnect the battery leads,
Warning: Always disconnect the
battery negative lead first and
recanmect it st
H the motarcycle is going to be out of use for
@ while, remove the battery and give it regutar
rafresher charges {ses Chaplar 9. Unboll the
angine ground (earth) wire from the top of the
crankcase, near the ofl fler cap.
4 Drain the angine ol {see Chagter 1)
B Drain the coolant (see Chapter 1), Releasa
the band retaining the reservolr tank to the
frame, folowed by the mounting screw (366
ilustrations). Move the reservolr tank clear of
the engine and support B with wire (o prevent
coolant loss.
6 Remove the fuel tank, air fifler housing and
cartametors (see Chapter 4). Plug the cylinder
head openings with clean rags to prevent the
aniry of dirt,
T Remove the vacuum switching valve and
hosas.
B Remdove thi baffle plate.
9 Pull the spark plug caps off the phugs and
tie the plug wires to the top of the frame.
Maota: If the plug wires ane not numbensd fo
indicate thelr plug location, label them
accovaingly,

5.13 Remove its two bolts and withdraw the
clutch slave eylinder from the angine case

5.1¢ Kawasakl motoroycle jack
{part mo. 57001-1238)

10 Disconnect and remove the of cooler (ses
Chapter 3]

11 Remove the radiator (see Chapter 3}
Slacken i1s clamp and pull the coslant hosa
ol the waber pump.

12 Remove the exhaust system {see Chag-
ter d).

13 Leaving it hydraulic hose attached,
reémove the clutch alave cylinder bolts and
withdraw the slave cylinder from the casing
{sae llustration). Push the piston as far into
the slave cylinder as possible with hand
presswre and hold it there while squeazing the
clutch lever towards the handlabar: hold the
lever agabnst the handlebar with several
strong elaatic bands to prevent the slave
cylinder piston being expalied

14 Punch mark the end of tha gearshift shafy
level with the spilit in the clamp &% a reference
te installation. Disconnect the gearshift pedal
link rod from the gearshift shaft end (see
ilustration),

15 Remowve the drive chain cover and
disconnect the drive chain from the engine
sprocket. Remove the sprockel, but note that
tha drive chain must be froed from the
gearbox shalt as the engine Iz removed fom
the frarme (see Chapter 6),

16 Ramove the altermator (see Chagber &)

17 Disconnect the lead from the starter
motor (see illustration). Screw the nut ang
washars back on for safekesping.

18 Locate their wiring connectors behind the
left side cover (see Wiring disgrams at the end
of this manual for wise identification), and

5.14 Roemove the clamp balt fully and pull
the shift pedal off its shaft
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BAT Unscrew the terminal nut and detach 5.18a Location of wire connectors for the 5.18b Reloase the ignkter undt from s
the starter motor lead afternator, newtral switch, sidestand mounting and disconnect the pickup coll
switch and ofl pressure switch wires

disconnect the wires for the afternalor, neutral
switch, sidestand swilch and ol pressure
gwitch ($ee illustration). Disconnact the
pekup coll wirkng from tha :.gniter urt uncer
1t left sida cover (see llustration).

18 AL this point, make sure the enging ks
supported securely underneath the il pan
and that the motorcycle is hald: securaly
wpright [see Step 1). Make sure no wires ar
moses are still attached 1o tha angine

assembly,
20 Remove the sidestand switch (See

lusirations). B .|

21 Remave the two bolis at each jobnt of the.  5.20a Reloase itz two retaining serews ... 5.20b ... and remove the sidestand switeh
downéuba-to-main frame and downtube Brace- fram the stand bracket

i-ongine fromt maounts ($ee illustrations)

me = )

EMb ... lower loft bolis ,

bolts ...

521d ... and lower right bolts S8 Downtube-to-front engine mounting 5211 ... and left side)
balts (right . ..
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5.22a Engine rear mounting upper nut an

right side

2 Remove tha nuis from the two rear engine
maounting bofts on the right side and withdraw
thir mounting balts (see ilustrations), Back
off the engine mounting adjuster sleeves
located on both sides of the frame at the top
maunting, amnd on the right side at the bottam
maunting.

23 With the aid of an assistani, ease the
anging forward and disengage the drive chain

5.22b ... and lower nut on right side

fram the transmission output shaft. Lift the
anging unit to the work area

E Warning: Bewara! ag the engine

urnit s heavy and may cause infury
Installation

if it falls.
24 Before installing the engine, inspect the
mubber mounts on the crankcase front (see

=

oo
= -’
<
4 G‘/

e

&

.';.25 Engine front mount detalls

5.22¢ Engine rear mounting upper pivot
bealt an loft side . ..

INustration). W the rubber dampers have
deteriorated, unscrew the through-bolt and nut
which retain them to the crankcase. Remove
the and caps and press the dampers out of
ihiir brackets. When installing new dampers
apply a soap and waber solution to them to ald
mstaliation; do not use ol or the damper will
deteriorate. Install the caps and theough-bolt
and tighten the nut to the specified torque.

=1 o~
[ | = z I
=E—' Umr Ei —
Left @F
m—fe Right
® |
I Lower | . I'I J_T i —
A q
[T e | |
i
527 Engine rear lower bolt installation " E28 Engine reer Upper bolt nstalistion
1 Right side threaded sleeve 3 10 mm gap 1 Upper bodt 3 Right side threaded
2 Lower bolf 4 Enging 2 10 gap Sleg
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B2a A selection of brushes s required for
cleaning holes and passages in the engine
components
25 Thread the engine mounting adjuster
sleevea back into the frama to allow plenty of
chearance for engand instalialicn; there ane two
adpuster sleeves on the top rear bolt lecation
and one on the lower Bolt right side,
28 Position the engine in the frame and loop
tha drive chain over the oulput shaft. Place a
suppart under the oll pan,
27 Start by installing the lower rear bolt from
fha left side, yet leave a 10 mm (0.4 inch) gap
babween the bodt haad flange and the Trame
{seq Blustration). Screw the adjuster sleave in
against the engine, tightening it to the
specified torque.
28 Screw the laft top rear mounting adjuster
slegve In towards the engine, tightening i 1o
the specified torque. install the top mounting
Ipolt fram Eh loft side of the frame and heaoe a
gap of 10 mm (0.4 inch) between its flanged
head and the frame (see llustration). Screw
In tha top mourting right adjuster sheeve and
fighten fo the specified tongue.
28 Push the top and lower rear mounting
lbelts fulty into the frame and instadl their nuts.
Do not tighten theem fully at this stage.
30 Ofer up the downtube to the frame and
install all upper, lower and front mounting
beits,
31 Tighten the two rear mounting nuts and all
dowriuba bolts to the specified tongques.
32 Tha mest of the engne |nstallation
procedure is basically the raversa of removal,
Motn the following points:

o) Lisa new gaskets af alf exhaust pipe
COMEGioTE,

B ¥ the sidestand was ramoved, apply
thraad locking compownd fo the Brackat
bolts.

¢l Tightan ail fastenars io the specified
Iovilee S8PNOR

o Adjust the drive chain, thrattle cables and
chobo calve foliowing the proceduras in

1.

#f Make sure all eleciical connections ane

comectly made and secured by the ties

prosided.

fi. Fill ihe cooling system with fresh coolamt
and fiil the evmgine with the specilied lype
and quantity of oil (see Chapter | for
guantites and Daly (pre-nide) checks for
lopping ual

8.2b Type HPG-‘I T-"lllﬂglugllnudud to
check the crankshaft, eonnecting rod and
camshaft oil clearances

Hote: Refer o the Tools and Workshop Tips'
Section at the end of this manual for further
imforrnalion.
1 Belore disassembling the engine, clean the
axterior with a degreaser and rinsa it with
waler, A chean engine will make the job easler
and pravent the possibdty of getting dint into
the intemal aneas of the engina.
2 |n addition 1o the precision measuring lools
mentioned earler, you will need a torgue
wrinch, @ valve spring comprassor, oil gallery
brushes, a piston ring removal and installation
tool, a piston ring compressor, @ pén-type
spanner wrench and a chitch holder tool
{which |z described in Section 19). Some new,
choan angine ofl of the comect grade and type,
some engine assembly lube (or maly-based
greasa), a tube of Kawasaki Bond liquid
gaskeal [part no. 56019-120) or equivalent, and
a tube of ATV (silkicone) sealant will also be
required. Although it may not be considered a
tool, some Plastigauge (type HPG-1) should
also be oblained to use for checking bearing
oll clearances [see llustrations).
3 An angine support stand made from short
lengths of 2 x 4's bolted together will facilitate
the disassembly and reassembly procedures
(saa Hlustration). The perimeter of the mount
ghiould be [Ust big enough to accommodiate
the engine oll pan. if you have an automotive-
type engine stand, an adapter plate can be
misde from a piece of sleal plate, some angle
iron and some nuts and bolts.
4 When disassembling the engine, keap
‘mated’ parls together (including gears,
cylinders, pistons, etc. that have been in
contact with each other during engine
operation). These ‘mated’ parts must be
reused of replaced as an
5 Engine/tranamission dlaasmhw should
ba done in the following general order with
rafarance to the appropriate Sections.

Ramove the valve cover

Ramove the cyfinder head

Ravmowi the cyflinder biock

Remove the pistons

Ramove the waler pump (see Chapler 3

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

Removy the altermator (see Chapter 9)
Remaove the starter motor (see Chapler 9)
Ramove the ciwich

Remove the off pan

Remove the aexternal shift machanism
Remaove the ignitfon pickupfrotor fses

Chaptler 5
Saparate the crankcase halves
Romove the idler shaft and stanter motor
clutch
Ramove the cinkshalt and connecting rods
Remaove tha transmission shafts/gears
Remove the shiff drum/forks
& Reassambly is accomplished by reversing
the general disassambly sequence,

7 Valve cover -
removal and installation

MNote: The valve cover can be removed with
the angine in the frame. I e engine has been
ramaved, ignon the steps which don't apoly.

Removal

1 Support the motorcycle securely on its stand.
2 FAemowe the fuel tank (ses Chapler 4),

3 Unbolt the ignition HT colls from the frame
{see Chapler 5).

4 Ramove the air suction valve and tha
vacuum switching valve (seo Chapter 1)
Remove the single bolt from the air baffle
plate at the front of the vahme cover and pal off
the spark plug caps.

5 Remove the valve cover bolls (see
lilustration).

7.5 Remove the bolis [arrows) and lift the
valve cover off
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6 Lift the cover olf the eylinder head. If it's
sluck, don't attempt o pry it off - lap arownd
the sides of it with a piastic hammer 1o
dislodge it. Maneuver the cover out from
under the throttle cables, i NECELSAry
disconnecting the cables from the carbareter
paslley (386 Chapler 4),

Installation

T Check the chain guids In the center of the
covar = if s axcesshialy worn, pry | out and
install a new one (see illustration). Peel the
rubbar gasket from the cover. i it's cracked,
hardened, has soft spots or shows signs of
genaral deterioration, replace it wit new ona,
8 Clean the mating surfaces of the cylinder
head and the vahw cover with lacquer thinnear,
acelons or brake system cleanar. Apply a thin
fim ol ATV sealant to the half-circks cutouts
on each side of the head (see Alustration).

9 Install the gaskel to the cover. Position the
cover on the cylinder head, making swe the
gaskel doesn’t slip out of place, Mote: The
@rrow rmavk cast i the oo of the valve cover
st e forward [see illustration 7.8),

8.1 Loosen the tensioner cap bolt [conter arraw), then remeve the

7.8 Apply a thin film of sealant 1o the half-circle cutouts (1); the

arrow mark [2) must tace forward

10 Check the rubber sests on the valve cover
biolts, replacing them if necessary. Install tha
bolts, tightening thisn avenly to the torgue list
i this Chapter's Specifications,

11 The remainder of installation s the reverss
of resvuoieal.

8 Camshaft chain tensioner - ==
removal and installation %
Removal

Caution: Once you start to remove the
tensioner bolts, you must remove the
tensioner all the way and resel it before
tightening the bolts. The tensioner extends
and locks In place, so if you loosen the
bolts partway and then retighten tham, the
tansioner or cam chain will be damaged,

1 Loosen the tensioner cap bolt while the
tensionar is still instalied (soe ilustration).

2 Remowve the lensioner mounting bolts and
take it off the engine (see illustration),

3 Remove the tensioner cap bolt and O-ring
(see llustration).

Installation

4 Check the O-fing on the tensioner body for
cracks or hardening, It's a good kiea 1o raplace
this Crring whendver tha tamsiones is remeved
Original tensioner

5 Place the tensionar mounting bolts whero you
can reach them with one hand whils the other
hared holds th tensioner in position in Step 7.
6 Press the end of the rod that contacts the
chain into the tensionar bady. At the sams
tif, turn the other end of the rod clockwise
with a screwdriver (or & fabvicated holder tool
= 588 Stap O) until the rod stops.

Caution: Don't turn the rod counter-
clockwise (anti-clockwise) or It may
separate from the tensloner. If this

happens it can't be reassembled,

7 Place the tensioner in position on the enging
Push it fiemby against the engine, remove the
screwdriver, and inatall the maunting bolts
finger-tight

tenskoner mounting bolts (outer arrows) . . .

8.2 . .. and take the tonsioner off
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B.Ab Install the keepar (A) in the tensioner
rod slot to hold it in the correct position

8.3 Cam chain tensicner details

1 Oerings 3 Tensionsr cap
2 Tensianer body bt

Caution: If the fensioner moves away from
the engine bofore you tighten the bolts, the
rod will exend too far. If this happens {or
you think it might have happoned], remove
the tensioner and repeat Step 6, then
conbinue with Step 7.

8 Tighten the mounting bolts 1o the torque
ksled in this Chapter's Specifications.

Now tensioner

£ New lensionars coima with a kKesper that fits
In the fensioner rod shot and holds: the red In
the comect position for installation [see
Busirations).

10 Place the Wenssoner on tha angine, Irstal
the mounting bolts and tighten tham to the
fomue isted in this Chapter's Specifications,
11 Pull the keeper out with needla nosed
plars. Nobe: Save the keeper and place if in
your foalbox for fulure use. Yol e use 1 lo
baold the tensiomner rod in position next time
you instail the fensioner, leaving bath hands
fma

Original or new tensioner

12 Instadl the tensicner cap and O-ring.
Tighten the cap 1o the torque listed in this
Chapter's Specifications,

88a Pull up on the cam chain, disengage it from

guide the camshalt out

f.9a Tensloner keeper dimensions
(millirmeters)

9 mmﬂmmmA
and insts

Hote: This procedure can be performed with
the angine in the frarm,

Camshafis

Remaowal

1 Remove the fairing lower covers (see
Chagites B).

2 Remove the valve cover (see Section Tl

3 Remove the pickup coil cover from the right
sida of the engine (see Chapter 5). Using a
wrench on tha large engine tuming hex on the
end of the crankshaft, rolate the engine
clockwisa until tha T 1.4 mark on the timing
rolor algns with the static indax mark on tha
casing (see Hustration].

4 Remove the cam chain tensioner [sea
Section 8).

5 Unscréw the bearing cap bolts evenly, a
little 2t a timwe, wntil they are all loose, then ikt
olf tha bearing capas complete with the
connecting ol pipes

Cawtion: If the bearing cap bolls aren't
leosenad evenly, the camshaft may bind.

9.3 Rotate engine until T1.4 mark (1) aligns
exacily with static index mark (2)

Mote the nuembers on the bearing cops which
Indicate location on the cylinder head {see
illustration 8.21). When you reinstall the caps,
b sure 1o install them in the comect positions
8 Pull up on the camahalt chain and carelully
guide ihe camshalls oul (see iHustration).
Look for marks on the camshafts, The intake
camshaft should have an IN mark and thae
exhaust camshaft should have an EX mark
{sea illustration). If you can't find these
marks, labal the camshafts to ensure they ar
installad in their original lecations.

sprocket and

9.6b EX mark denotes exhaust camshaft (1) and

IN denotas intake camshaft (2)
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8.7 Wire the cam chain up so it doesn't
slip down off the crankshaft sprocket

Mote: Don't remove the sprockets from the
camshafls unigss absolutely recessary,

T Whila tha camahafts are out, don’t allow the
chain to go slack = if you do, it will becoms
datached from the gear on the crankshaft and
gy bind batweasn the crankshaft and casa,
which could cause damage to thess
componants. Wire the chain to another
component o prevent it from dropping down
{aee ilustration).

] Cover the top of the cylinder
‘head with & rag o prevent
: !iimm:smmﬂm
fnto the engine.
Inspection

Note: Before replacing camshafls or the
cylinder head and bearing caps because of
damage, check with local maching shops
specialzing in motorcyche angine work. i the
case of the camshafts, If may be possibie for
cam lobes o be welded, reground and
hardened, at a cost far lower than thal of a
new camshafl, If the baaning surfaces in the
cyfinder hoad are damaged. #f may be possibie
far them o be boved out fo accept bearing
inserts. Due fo the cost of @ new cylinder head
it is moommended that af oplfons be expionad
bafone condamning i &% frash!

B Inspect the cam bearing swriaces of the
head and the bearing caps. Look for score
marks, deép scralches and evidenca of
spalling {a pitted appearance),

8 Check the camshalt lobes for heat
digcoloration (blue appesrance), scone marks,

8.11 Lay a sirip of Plastigauge on each
bearing jowrnal, parallel with the camshaft
centerline

B.8a Check the lobes for wear - here's a
good example of damage which requines
replacement or repair

chipped areas, flat spots and spalling (see
iustration), Measure tha height of sach lobs
with @ micrometer (see illustration) and
compare the results to the minimum lobe
hisght listed in this Chapter’s Spacifications. If
damage is noted or wear is axcessive, the
camshaft must be replaced. Also, be sure o
check the condition of the foellowers as
descrbed later in this Section.

10 Mext, check the camshaft bearing oil
clearances, Clean the camshalis, the baaring
surfaces in the cylinder head and bearing
caps with a clean lint-free cloth, than lay the
cams in place in the cylinder haad, Engage
the cam chain with the sprockets; so the
camshafis don't tum as the bearing caps are
tightemad,

11 Cul eight sirips of Plastigawge (fype HPG-
1) and lay one plece on each bearing journal,
paraliel with the camshaft centering (see
iNustration). Instafl the bearing caps In their
proper positions (see illustration 9.21) and
instadl the bolts. Tighten the bolts evenly in a
criss-cross pattern until the specified torous
is reached, While doing this, don’t let the
camshafis rotate.

12 Mow unscrew the bolts a litthe at a time,
and carefully it off the bearing caps.

13 To determine the oll clearance, compare
the crushed Plastigaige (at its widest point)
on aach journal to the scale printed on the
Plastigauge container (see ilustration).
Compare the resultz to this Chapiar's
Specifications, noting that the figures differ
depending on the cylinder number. If the o
clearance s greater than spocilied, maasure

8.13a Compare the width of the crushed
Plastigauge to the scale printed on the
Plastigauge container

89.80 Meoasure the height of the camshaft
lobes with a micromater

the dismater of tha cam baaring joumal with a
mikcrometer (soe llustration). If the joumal
diameter is less than the specified limit
replace the camshaft with a new one, and
rechock the clearance. || the clearance is st
foo great, replace the cylinder head and
bearing caps with new parts.

14 Except in cases of ol starvation, tha cam
chain wears very litike, M the chain has
stratched excessively, which makes it difficult
o maintain proper tension, replace it with a
new one (see Section 28 for chain stratch
measurament and replacement)

15 Check the aprockets for wear, cracks and
other damage, replacing them If necessary. if
the sprockets are worn, the cam chain & also
waorn, and also the sprocket on  ha
crankshaft. M wear this severe ks apparent, the
entire angne should be disassemblod for
Ingpection,

16 Unbolt the speockets from the carmshafls
It rervrwead Is required. bestall the new sprockel
50 that ils marked side faces outwards, 1o the
right of the engine (see illustration). Apply
thread locking compound to the sprocket
boits and tighten them to the specified torque.
17 The front (axhawst side) cam chain guids
can be removed once the cylinder head has
been remaoved, and the rear intake side) guids
can be removed once the cylinder block hag
been removed, Refer to Section 28 for
nspaction details

Installation

18 Make sure the bearing surfaces in the
cylinder haad and the bearing caps are clean,
then apply engine oll 1o each of them

9.13b Meazure the cam bearing joumnal
with a micrometer
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818 Comect installation of camshaft
sprochets

1 Sprocket 3 Marked face
2 Bott

|18 Apply engine oil (or & coat of moly-based

greasa il new camshafis are being fitted) to

the lobes. Make sure the camshaft bearing
jeurmals ara clean, then lay the exhaust

camshalt, followed by the intake camshafi, in
e oylinder head (do nol mix them up - see

 Mustration 9.6b], Check that the T 1.4 mark is

5l alignad (see Step 3} and align the marks

o o cam sprockets exactly with the cyflinder
ilbustration]).

had surface (see

) Make swre that the timing marks are
afgned as described in Step 19, then mesh
tha chain with the camshaft sprockets. Count
the number of chain link pins between the EX
mark and the IN mark {see llustration 8.19).
Thone should be no slack in thi chsin botwesn
ihe bwo sprockets,

&1 Botore installing the bearing caps, chack
that the C-rings are in position where the rear

caps foin the cylinder head ollways. Also
lestall the dowels in their locations, Carefully
£t the bearing caps in place in their proper
pesitions [see illustration) and install the

 boits, Snug all of the bofts evenly, than tightan
‘tham in a criss-cross pattern o the torque

Estedd In this Chapler’'s Specifications.

:.'ﬂ Irert your finger or & wood dowel inlo the
“cam chain tensionar hole and apply pressune

16 the cam chain. Chack the timing marks 1o
make sure they are aligned (see Step 18) and
thers are st the cormect numbaer of link pins
\botween the EX and IN marks on the cam
sprockets. If necessary, change the position
“of the sprocketisy on the chain to bring all of
I marks into alignmant,

Caution: i the marks are not aligned exactly

5 described, the vahve timing will be incormect

and the valves may contact the pistons,
casing axtensive damage o the angine.

&3 lnstall the cam chain tensioner [(see

Baction 8).
24 Check the valve clearances (see Chapter 1)
and instail the péckoup codl cover (ses Chagter 5).

9.19 Camshaft sprocket (valve timing) alignment marks

25 Install the vatve cover (see Section 7).
28 Install the fairing lower panels (sea
Chapter 8),

Lifters

Remowval

27 Remove the camshafts,

28 Obtain a container which is divided inlo
eight compartments and label sach
compartmanl with the number of its
comesponding vahe in the cylinder haad.

29 Using a magnet if necessary, lift each
follower out of tha cylinder haad and store it in
its corresponding  compartment in the
containar, Note that the shim is likely 10 stick
1o the nside of the follower 50 taka great care
not to lose it as the follower is removed.
FRemave the shims and store each one with its

Tolower.

respactive

Inspection

30 No figures are available fo determing waar
ol the lifters or bore. Inspect the lfters for
signs of excessive wear or scoring, and if
necassary replace them. Wear of their bores
will necessitate cylinder head replacement,
Installation

31 Fit each shim 1o the top of its comect
valve making sure it is comectly seated in tha
valve spring retainer. Nole: i i essential that
the shims are retumed to their orginal valves,
octherwise the vahve cilearances will ba
inaccurate,

32 Lubricate the surface of the followers with
engine oll, then install tham in thedr respective
positions in the cylinder head, making sure
sach one squarely enters its bone,

33 Install the camshalis and check the valve
claarances.

1 Beaning caps

2 Position of longer bolts
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10.13 Position cylinder head gasket UP
mark on the right side of the engine

10,5 Cyfinder head and oil hose detail

10 Cylinder head - |
Caution: The engine must be completely

cool befere beginning this procedurs, or
the cylinder head may become warped.

Removal

1 Remove the engine from the frame (sae
Section 5).

2 Remove ihe valve cover (see Section 7).

3 Aemove the cam chain lensioner (see
Saction 8).

4 Rermove the camshalts ($ee Section 9).

5 Detach the oil hoses from the front of the
cylinder head (see llustration).

6 Slacken the cylinder haad bolts, a litte ala
tima, using the reverse order of tha tightening
sequenca in Mustration 10,16,

T Lift out the cylinder head bolis and ther
washers, Mote: The four hex head balts ane 10
mm kanger tharr ihe Afen head bolls; these am
inslalied in the outer holes (holes 8, 10, 11 and
12 in Wustration T0.16),

8 Pull the eylinder haad off the cylinder black.
If tha head is stuck, tap arcund the sida of the
husscd with & rubleer mallet to jar it loose, or use
two wooden dowels nsenad into the inlake or
exhaust poris to lever the head off,

Caution: Don't attempt to pry the head off
by inserting & screwdriver between the
head and the cylinder block - you'll
damage the sealing surfaces.

& Stuff a clean rag into the cam chain turmal
to prevant the entry of debedis. Remaove afl of
the head bolt washers fram their seals, using
a paar of neadle-nosa pliers.

10 ARemove the two dowel pins from the
cylindar block. Peel off the old cylinder head
pasket and discard it; a new one must be
fitted on installation.

11 Clean all traces of old gaskel materal
from tha cylinder head and block. Be careful
not 1o let any of the gasket materal fall nto
the crankcase, the cylinder bores or the wabe

passages.

12 Check the cylindar head gasket and the
mating surfaces on the cylinder head and
block for leakage, which could indicate
warpaga. Refer to Section 12 and check the
flatness of the cylinder head.

Installation

13 Install the two dowel pins into thelr
locationa  in the cylinder block [see
ilustration 13.5b), then lay this new gaskel @
place on the cylinder block. Make sure the UP
mark on the gasket is uppermost and
positioned on tha rght-hand side of tha
engine [soe . Never rewsa the old
gasket -and don't use any lype of gashel
sodalant,

14 Carelully lower the cylinder head onto The
cylinder block. I1's halpful 1o have an assistant
support the camshaft chain with a piece o
wire 50 it doesn't fall and become kinked or
detached from the crankshaft, When the head |
Is resting against the cylinder block, wira tha
cam chain to another component to Keep
fension on i

16 Lubricate both sides of the head bolt
washars with engine oll and placa them on the
baolts.

16 Install the head bolts, making sure the
Tour longer (hvex head) bolts ane installed in the
outer holes., Using ihe proper sequence (see
illustration), tighten the bDolts to the inftial the
torque Ested in this Chapter's Specifications.
17 Using the same sequence, lighten tha
bolis to the torque listed this Chaplers
Spacifications. Mote: The final lorgue is
dependant on whether you're wiarking an miw
or usad bolls, wishers and cylinder head,
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10.16 Cylindar head bolt TIGHTENING sequence

18 Thi ravnainder of installation is the reverss
of tha removal staps, When installing the oil
Porsees o the cylinder head, use new sealing
washers on aach side of the banjo hose unicn
and tighten the unicn Bolts to the specified

lorgue (sea this Chapler®s Specifications).
1 Valves/valve seats/ k
. mguﬂu 2 R

1 Bacause of the complex nature of this job
and the spocial ioals and equipmaent required,
sandicing of the valves, the valve seats or tha
valve Quides {comrmonly known as a valve jol)
I8 best kel 1o a professional,

2 The home mechanic can, however, remove
#nd disassamble the head, do the Initial
ciganing and inspection, then reassemble and
deliver the head to a dealer service
departmant of progedy equipped motoreycle
repair shop for the actual vahve servicing.

3 The dealer service depariment will semove
the valves and springs, recondition or replace
ihe vahves and valve seats, replace the vaive
guides, chack and replace the valve springs,
ipng retainers and Reepers/collats (as
mecassary], replece tha valve seals with new
onies and assemble the valve components,

4 After the valve job has been perfarmed, the
head will be in like new condition. When tha
head is returned, bo sure to chean it again very
thoroughly before inatallation on the fngine to
remcve any matal particles or abrasive grit
that may still be present from the valve service
operations. Use compressed air, If available,
to biow out all the holes and passages.

12 Cylinder head and valves -
disassembly, inspection §
and reassembly a

1 As mentionad in the pravious Section, valve
servicing and vahve guide replacement should
be left to a dealer service depariment or
moloreycle  repalr  ghop, However,
disassembly, cleaning and inspection of the
valves and related components can be done
(it the necessary special tocls are avallable) by
the home mechanic. This way no expense is
incurred i the inspection reveals that servica
work is not required.

2 Te propery disassemble tha valve
componants without the risk of damaging
them, & valve spring compressor is absolutely
necessary. This special tool can usually be
rented, but if it's not available, have a dealer
service department or moloreycls repalr shop

1L7a Compressing the valve springs with a valve spring

COmMpressor

1270 Remove the keepers (collets) with needie-nose pliers

handle the entire process of disassembly,
inspection, service or repair (i reqiuirgd) and
reassembly of the valves,

Disassembly

3 Remove the (e and thair shims if you
haven't aiready done 5o (see Section 9). Siore
the components in such a way that they can
be returned to thelr onginal locations without
gatting mixed up,

4 Before the valves are removed, BCrape
away any races of gasket material from the
head gasket sealing surface. Work slowly and
da not nick or gouge the soft aluminum of the
head. Gaskat ramoving sobvents, which work
vary wall, are avallable at most motdrcycla
shops and avto parts stores.,

5 Carefully scrapa all carbon deposits out of
the combustion chamber area. A hand hald
wire briesh or a piece of fine emary cloth ean
be used ance tha majarity of deposits have
been scraped away,

Caution: Do nol use @ wire brush mounted
in a drill motor, or ene with extremely stiff
bristles, as the head material is soft and
may be eroded away or scratched by the
wire brirgh,

€ Belore proceeding, arrange to label and
store the valves along with their relsted
componants 50 thay can be kept separate
and reinstafied in the same valve guides they
are removed from (labeled plastic bags work
waill for this),

T Compress the valve spring on the first valve
with a spring compressor, then remove the
keepers (collets) and the retainer from the
valve assembly (see ilustrations). Note:
Take great care not to mark the cylinder head
lifter bore with the spring compressor. Do not
compress the springs any more than is
absolutely necessary. Carsfully release the
valve spring compressor and remove (he
springs and the valve from the head. If the
valve binds in the guide (won't pull throughy),
push it back into the head and deburr the area
arm1mkmtcwnmmwlrham
fine file or whetstons (see illustration)
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12.Te Valve componenits - exploded view

1 Vahe 4 lnvar spwing
2 Outer spring 5 Quter spring

sl 6 Valve spring
3 OfF ssal ratainar

8 Repeal the procedurs for the remaining
vahses. Remeambaer to keep the parts for sach
vahve togoethor 50 they can be reinstaiad in the
sarme location,

# Once the valves have been removed and
labeled, pull off the valve stem seals with
pliers and discard tham (the old seals should
naviar ba roused), then ramove the spring
saats

10 Next, clean the cylindar head with Sobsent
and dry [ thoroughly. Compressed air will
spead the drying process and ensure that all
holes and recessed areas are clean.

11 Ciean all of the valve springs, keepars
(collets), retainers and spring seats with

12.2a Remove the Allen bolt [arrow) from
the upper side of the water pipa . ..

13.2b ...and from the lower side (arrow),
then pull the pipe fittings out of the block

¥ Inner spring Seat
8 Tightly wound

COoNS
9 Koopors fcollels)

sotvant and dry them thoroughly, Do tha parts.
fram one valve at a time so that no mixing of
parls betwesn vahes ocours,

12 Scrape off any deposits that may have
formed on the valve, than uza a motorized
wire brush to remove deposits from the valve
heads and stems. Again, make sure the valves
e ot gt il ugp.

Inspection and reassembly

13 These procedures e e same as for 749
cc engines. Refer to Part B of this Chaptar for
proceduras, and Part A for Specifications.

14 Adter assembly. Install the shims and the
Iters (oo Step 9),

Remowval

1 Removae the cylindes haad (see Section 10).
Make sure the crankshalt is positioned at Top
Dead Center (TOC) for cylinders 1 and 4.

2 Remove the water pipe from the rear of the
cylinder block (see llustrations).

3 Lift oul the cam chain fnont guide (Soe
IHustration).

13.3 Lt out the cam chain front guide

12.7d If the valve binds in the guide, deburr the area above the
kesper (collet) groove

4 Lift the cylinder black straight up off the
pistons to remowva 1. i s stuck, tap around
it poameter with a sofi-faced hammear, Don’
attempl 1o pry batween tha block and the
crankcase, a8 you will ruin the sealing
surfaces,

5 Remove the dowel ping from the mating
surface of the crankcase (see ilustrations).
Be carafl not to el thess drop into the
anging, Stuff rags around the pistons and
ramave the gasket and all traces of old gaskel
material from the surlaces of the cylinder
block and the cylinder haad,

8 M required the cam chain rear {intake side)
guide can be removed from the crankcase
surfasce.

Inspection

7 This is the same as for 748 cc engines,
Rafor to Part B of this Chapler lor procedunes,
and Part A for specifications.

Installation

8 Lubricate the cylinder bores with plenty of
clean engine cil. Apply a thin film of maoly-
based greass o the piston skifts. |If the cam
chain rear (intake side) guide was removed,
install it at this stage (see Section 28),

B Install the dowal pins, then lower a new
cylinder base gaskat over the studs, with thae

-

13.5a Dowel pin for the cylinder block at
each front cormer of the crankcass [armow)
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135 Cylinder block details

1 Block 6 Base gaske!
@ Liner § Dowsl pin
3 Chrings & Piston rings
4 Coolanf drain 8 Piston

plug 10 Piston pin
5 Dowsl pin 17 Circlip

8 mark on the right-hand side of the engine.
‘Bome gaskets also have an arrow, which
must point 1o the front of the sngine

A0 Siowly rotate the crankshaft yntil al of the
pistons are af the same level, Slide lengths of
Welding rod or pisces of a straightenad-aut
coat hanger under the pistons, an both sides
& tha connecting rods (see illustration): this
il hedp ke the pistons leval as tha cylinder
Black is lowered onto them,

1 Attach four platon ring compressors 1o the
pistons and comprass th piston rings (see
Bustration). Large hose clamgs can be wsed
insbead - just make sure they don't scratch
I pistons, and don’t tighten them too misch,
12 Make sure the Intake side cam chain
gude Is Installed (seo ilustration 13.10).

13 Position the cylinder biock over tha
angine and carafully lower it down until the
piston crowns it into tha cylinder lvers. Whiks
doing this, pull the camshatt chain up, using a
heokad tool or a piece of coat hanger. Push
dowm on ihe cylinder block, making suwre the
Ppistons don't ged cocked sidenways, until the
battam of the cyfinder liners slide dawn ek
the piston rings. A wood or plastic hammer
handie can be used to gently tap the biock
dowr, but don't uss too much fores or the
pistons will ba damaged.

14 Remave the piston ring compressora ar
hose clamps, baing careful not to scratch the
pistons, Remave the rods frem under the

pistons,

15 Install the cam chain front guide, nating
it i must engage s cup in the crankcase
{see iustration 28.12a),

18 The ramaincier of installation is tha réverss
of removal,

A
>

1310 Slip a rod (A) beneath the front and rear of the pistons; the
rear (intake side) cam chain gulde must be In place ()

A Piston support rods

B Ring comprassors

-

1311 You can guide the eylinder block over the pistons with a
screwdriver, but it's a good kdea 1o use fing compressors
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e

14,3 Scratch the number of each plston into the pisien crown

{arrow must point to front of engine)

14 Pistons -
ramoval, inspection
and installation

1 Tha plstons are attached 1o the connecling
rods with piston pins that are a slip f in the
plstons and rods.

5 Belore ramoving the pistons from the rods,
stuff & clean shop 1owal into each crankcasa
hale, around the connecting rods. This will
prevant the circlips from falling into the
crankcase i they ane inadveriently dropped.

Removal

3 Using a sharp scribe, scratch the numbsar o
each piston into its crown (see illustration).
Each piston should also have an mmow
painting toward the front of the angine. if nat,
scriba an amow into the péston crown before
removal, Support the first piston, grasp the
circlp with needia-ncas pliers and remowvd i
from the groove (see illustration). If the pin
won'l coma outl, use a special piston pin

removal tool (Kawasaki tool no. ST001-910 or
a home-made squivalent) [see Rustration).

4 Push the piston pin out from the opposite
end 1o free the piston from the rod, You may
have to deburr the aréa around the groove to
enable the pin to slide out (use a triangular file
for this procedurs). Repeat the procedura for
the remaining pistons. Uise large rubber bands
to supporl the connecting rods (see
Mustration)

Inspection

5 These procedures are the same as for 749
oo engines. Refer to Part B of this Chapter for
procedures, and Part A for Specificatrons

B Rafer 1o Saction 15 and nstall the Angs on
the pisions,

Installation

Mate: When inslaliing the pisfons, fnstall the
piztons for cyfinders 2 and 3 first.

7 Install the pistons in their orginal locations
with the arows pointing to the front of the
angine, Lubricate the ping and the rod bores

76
5

321

14.3b6 Using noadle-nose

1432 W the piston pins won't come out, this removal tool can be fabricated from

readily available parts
1 Baolt 3 Pipa a) 5 Piston T Nt 8]
2 Washer 4 Padding (A) & \Washer (B}

A Large anough for piston pir fo fit inside
B Smail enough fo it through piston pin bore

S T i Ry -.u.-‘

ra remove the piston pin circlips

with clean engine oil. Install new circlips in the
groowvis in the inner sides of the piston (dont
reuse the obd circlips), Push the pins inlo
position from the opposite side and install
new circlips, Gompress the circlips only
anough for therm 10 it i the piston. Make sum
the clips are properly seated in the groove.

15 Piston rings =
instatlation

1 Bafore instaling the new piston rings, the
ring wrd gaps must checked.

2 Lay oul the pistons and the new ring sats
so the rings will ba matched with the same
piston and cylinder during the end gap
measuremenl procedura and  anging
assembly.

3 Insen the top (No. 1) ing inta the botiom of
the first cylindar and square it up with the
cylindor walls by pushing it in with the lop of
tiwe piston. The ring should be about one inch
above the boltom adge of the cylinder. To
maasure the end gap, slip a fesler gauge
batween the ends of tha ring [see Bustration)
and compare the measurement f0 the
Specification,

14.4 Use rubber bands to keap the
connecting rods from flopping around
after the pistons are removed
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153 Mh‘wplﬂoﬂﬂmﬂwuﬂma
feeler gauge

& Hthe gap is larger or smaller than specified,
double check fo make sure that vou have the
gerrect rings bofore proceeding,

B If the gap is too smadl, | must be anlarged
or the ring ends may come in contact with
#ach ather during engine operation, which
A caums sefious damage. The end gap can
b= increased by filing the ring ends vy
carelully with a fine file (ses tustration).
When perfarming this operation, file only from
e DuiBicE in.

8 Excess end gap is not critical unless 1t is
goater than 1 mm (0.04 inch). Again, doubls
eheck to make sure you have the correct rings
for your angine,

1 Repeat the procedure for sach ring thart will
be installed in the first cyfinder and lor sach
fing in the remaining cylinder. Remembar 1o
keep rings, plstons and cylinders matched up,
M Onca the ring end gaps have been
chacked/cormected, the rings be installed on
fha pistons,

8 Tha ol control ring (owest on thes piston) is
wislalied firsd. Ii is composed of three separate
temponents, Slip the expander into tha

15.5 If the end gap is too small, clamp a
file in & vise and file the ring ends to
enlarge the gap slightly
groove then install the upper side rail (ses
illustrations). Do not use a pistan ring
Installation tool on the ol ring sida raits as
they may be damaged. Instead, place ana and
of the sida rail into the groove batween the
spacer expander and the ring land, Haold it
fiomty in place and slide a finger around the
paston while pushing the rail inta the groove,
Maxt, Install the lewer side rail in the same
manner.
10 After the three ol ring components have
bewn instalied, check to make sure that both
the upper and lower side rails ean be tumed
smoothly in the ring groove.
11 install the No. 2 (midcie) ring Mo, | can
ba readily distinguished fram the top ring by
s cross-section shapo (see Mlustration). Do
not mix the top and middie rings.
12 To avoid breaking the Fifg, use a piston
ring Installation tool and make sure that tha
identification mask (N on H1 models and R on
H2 madafs) is facing up (see Hlustration
16.11). Fit the ring into the middie Groove on
the piston. Do nol expand the Fifhg any mone
than s necessary 1o siide it inte places,

—h
15.9a Installing the oil Fing expander -
make sure the ends don't owerlap

1580 Installing an ofl ring side rail - don't
mtrhnhmllarlhntuolwdouﬂt

13 Finally, install the No. 1 (lop) ring in the
Same manner. Again make sure the identifying
mark Is tacing up,

14 Repeat the procedure for the remaining
Piston and rings. Be very careful not to
mﬁ'rusalhahll:umdﬂn.zm

15 Once the rings have bean propariy
instaliad, stagger the and gaps, including
those of the od ring side rails (sea
llustration),

1511 Don't confuse the top ring wlﬂllluni-ddh!i-mnd]ﬂng
3 identification marking

1 Top rng
2 Middle (sacond) ring
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Mota: The off pan con be remaved with the
angine in the frame,

Removal

1 Ensure thal the motoroycle is well supponed,
wsing an auxdliany stand if necessany.

2 Remove both fairing lower panels (e
Chapter B).

3 [raln the engine oll (see Chapier 1). On H2
models, also remove the ol filter.

4 Remove the oil cooler, disconnacting iis
hoses from the od pan (sea Chapher 3). On H1
modaels, unbolt the oil cooler mounting
bracket from the frame tubas.

& Ramow the exhaust system (see Chapter 4),
6 Pull back the rubber cover from tha oll
pressune switch and disconnect the wire from
the switch [see Mustrations).

T Ensuring that the matorcyche and the engine
are well supporied, remove the frama’s front
downiube assembly (see Section 5).

8 Remove the oil pan bolts (noting their
comect position = thay are different lengths on
H2 models) and detach the pan from tha
crankcase. Recover the gosket and seals.

Installation

Mole: Bafore instaling the of pan it is advised
fo check the of straimar for Biackage and clean
it i necaessary (see Section 17).

g Rernove all traces of old gasket material
from the mating surfaces of the oil pan and
crankcasa,

10 Check tha small Q-rings in the oil
passages in the crankcase and on H2 models
atso chack the lange O-ring anound the od filler
hota (in the pan) for cracking and genaral
deterioration. Replace them if necessary, The
Q-ring batwesn the oil pan and oll pump
holder must e installed with its flat side
facing the crankcase,

11 Position a new gasket on tha oil pan. A
thin fitm of ATV sealant can b used 19 hold
the gasket in place. Install the oll pan and
baolts, making sure the bolts are in the cormect
holdes. Tightan the bolts to the torque Ested in
this Chapler's Specifications, using a criss-
cross patem.

12 The remainder of installation s the reverse
of removal, noting the Tollowing:

a} Tighten the frame downfube balts fo the

speciiied longue.

b Uze naw C-rings at the langed oil hosa
connections and tightan the balts fo the
specifed torgue. On HT modals, use new
saaling washers on each side of the ol
Sina banjo fittings and tightern the banjo
baoiis to the speciiied orgue.

c) Install & naw filter on H2 modeds. On all
models, Il the crankcase with ol (see
Chapter 1) and check the level (sea Daily
(ipre-ride) checks), then run the angine
ang check that there ara no leaks.

16,6a Ol pan details (H1 model)

1 O pan 4 Boit
2 Ol prassurg switch 5 O-ning
3 Qi drain bolt & Gasket

§ Odf strainerpickep

7 Pressure redial
valoe

pan
drain bolt

1 o
2 OW pressure switch 5§ O-ring
3 ow 6 Large O-ring

4 Bolt
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LE
17.2 Remove lha- odl gallery plug [arrow)
and ingtall a pressure gauge

17,118 Remove Ihe ol pump sprocket bolt
|armow] located bohind the cluteh housing

17 Oil pump - S
re check, removal, o
and installation 3%

Nete: Thae o pump can be mvmoved with the
angene wn ihe frama

Pressure check

Warning: If the oil gallery plug is
removed when the engine is hot,
hot all will drain out = wait until
the angine i cold before beginning this
check (it must be cold fo perform the relief
valve opening pressure check anyway)l,
1 Remave tha right lower fairing panel (ses
Chapter 8).
2 Remave the plug a1 the bottom of the
trankcasa and install an oil pressure gauge
[see Bustration)
3 Start the engine and watch the gauge while

w114

« =« then disengage the il pump
sprocket from the chain and it it out

17.9 Work the pickup ﬂ—mg free of the
crankcase and take the pickup/strainer out

17.11b Usze a socket (amraw) 1o remove the
chain guide bolt . . .

varying tha angine rprm, The pressure should
stay within the relief valve opening pressure
listed in this Chaplor's Specifications. H tha
pressure Is too high, the relief valve is stuck
closed. To check it, see Section 18,

4 If the pressure is lower than the standard,
githar the relie! valve is stuck open, the oll
pump is faulty, or thera is other engine
damage. Begin diagnosis by checking the
rofiaf valve (see¢ Sectien 18], then the odl
pump. if those items check oul okay, chances
ara tha bearing ofl clearances are excessive
and the engine nesds 1o be overhaulad

5 If the pressure reading i in the desined range,
allow the engine to warm up o nommal
operating temperature and check the pressure
again, at the specified engine rpm. Compars
your findings with this Chapler's Specifications.
B It the pressure s significantly lower than
specified. check the relief valve, ol pump and
main baarings.

17.12 Loosen the holder-to-all pump bokt
{A) if you plan to separate the pump and
halder, then remove the mounting bolts (B)

i7.10 Place the oil pump drhro tab |urrwr:|
and the water pump drive slot in a vortical
position

17.11e « « « |Hft out the chain guide , . .

Removal

T Remove the ol pan (ses Section 16).

B8 Ramowa the clutch assembly (see Sec-
tion 19k

8 Remove the odl
Hlustration),

10 Turn the crankshaft so the drive stot and
fab in the ofl pump shafl and water pump
shalt are vertical (see illustration).

1 Remove the oll pump sprocket bolf and
chain guide bolt, then take out the sprockst
(see illustrations).

12 Remave the ol pump mounting boits,
then take the pump and holder out (ses
Ilustration)

Inspection

13 Remave the oil pump cover scrows and
it off the covar (see illustration). Thoroughhy
claan thea mating surfaces,

pickup screen (see

17.12 Remove the cover screws (arrows):
use an impact driver if necassary
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17.14 Oi

Siprocke!

3
@4$prme.r
Hoigar

5
B
{ bolts

1 Rofors and housing
2 Pump mouniing boils

Halder and pump mounting

7 Ol stradnarnpickup

| pump details

bolt

14 Remove the oil pump shaft, pin, inner
rotor and ouler rotor from the pump (ees
illustration). Mark the rotors so they can be
Installed n the same relative positions.

15 Wash all the componants in soheent, then
dry them off. Check the pump body, the
rotors and the cover for scoring and wear,
Kawasaki dossn’t publish clearance
spacifications, so il any damage of unaven of
excesshee wear is eviden!, replace the pump.
If you are rebawilding the angine, it's a good
idaa to install a new oil pump. Clean the
pickup scroan with solvent.

16 Reassamble the pump by reversing the
romoval Steps, but bafore installing the cover,
pack the cavilies betwean the rotors with
patraleum jally — this will ensure tha pump
develops suction quickly and beging ol
circulation as soon as the engine |s started.
B sune to replace all sasis with new ones.

Installation

17 If you removed the cil pump sprocket,
engaga it with the chain bafore installing the
o8 puImIp.

18 Hold the ol pump and uniaich the stopper

17.20 Install the strainer/pickup with its
flat side [arrow) toward the oll pump

from the alternator chain lensioner pushrod
[zea illlustration). Press the alternator chain
tensionar pushrod inta the ol pump, then skp
a péece of thin wire in the pushrod hole to hold
the pushrod in the compressaed position (the
wire will ba ramoved atter the ol pump |§
instalied),

18 Position the cil pump on the engine,
misahing its shalt with the wates purmp shaft,
Coat the threads of the oll pump bolts with
non=-parmanent thread locking agent, then
install this Balts and lghten ham 1o the torgue
listed in this Chapter's Speacifications.
Remove the wing from the tensioner 1o allow i
to take up chain slack.

20 Install the oll pickup so the fal side is
toward the oil pump holder {see illustration).

21 The remainder of inslallation i the reverse
of the removal steps.

18 Ol pressure relief valve -
and instal

Removal

1 Remaove the ol pan (sea Section 16),
2 Unscrew the relief valve from the oil pan
|#ee Mustration 16.6a or 16.6b).

Inspection

3 Clean the valve with solvent and dry it
using compressed ai if available,

4 Using a wood or plastic tool, depress tha
steal ball inside the valve and sea i it moves
smoothly. Make sure it relurns to its Seat
complataly. If it doesn't, replace I with a new
one {don’t attempt o disassemble and repair
.

Installation
5 Apply a non-hardening thread locking

17.48 Lift the latch (A) clear of the grooves in the tensionoer
pushrod, then compress the pushrod (B) againat the spring -
when the amall hole appears at point G, slip a thin piece of wine
inta it to hold the pushrod compressed

compound to the threads of the valve ang
inztadl it into the ol pan, tightening it to the
torqua listed In this Chapter's Specifications.
6 The remaindar of installation s the reverss
af remaval,

19 Clutch -
remaoval, inspection
and instaflabon

Mote: The cluich can ba removed with the
anging in the frarme.

Removal

1 Support the motorcycle securely and
remaia the right lower tedng (ses Chapter &)
2 Drain the angine cd {see Chapier 1)

3 Ramove tha coolant reservair (see Chap-
tar 3.

4 Ramowve the ten clutch cover bolts {noting
the bocation of the pickup coll wiring clamg)
and take the cover off (see Mlustration). If the
cover S stuck, tap around its perimeter with g
s0il hammear. Hecover 1o clutch cower

19.4 The clutch cover s retained by ten
baolts; note the plckup wire clamp on top
right boit
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19.5¢ ... and springs .. .

5 Remove the six clutch spring bolts, slack-
ening them evenly in & disgonal sequences (see
Hustration), Remove the spring retainers and
withdraw the springs (see lllustrations), Lift
ouf the clutch pressure plate (see illustration),
B Remove the chutch friction and steel plates
s & sel,

T Remove the clutch hub nut, using a special
holding tool (Kewasaki tool no. 57001-1243)
I prevent the clutch housing from lurning
{see illustration), An alternative to this tool
o b fabicated from some steal strap, hant

18.5d .., to iree the clutch pressure plate

at the ends and bolted togathar in the middia
[soe Hlustration and Tool Tip).

B After the nut has been removed, withdraw
the torque limiter spring, collar, splined hub
and hubs center. Remove the spaces fng and
thick thrust washer from the mainshaft,
Thread twa 8 mm bolis into the nesdie
burairing sleeve and pull it out (ses illustration
overleaf).

9 Remove the clutch housing and needis
bearing, followed by the thick thrust washar
and spacer ring from the mainshalt ond

Another way (o hold the cluteh is to drll
mmpmcﬂmmm-mm
and bolt them fogether as they wouwld

housing. Shift the transmission into &
Tow gear and have an assistant hold the
rear brake en. Unscrew the nut and
remove i,

Inspection

MNote: Kawssakl supplies ciutch steel (olain)
plates i three differarnt thicknessas 2.0 mm,
2.3 mm and 2.6 mm) to afiow for adiustrmant
of prissure plate freeplay. Since measurermarnt
of freapiay requines that the clutch be sef up
off the medarcycle on a spare transmission
oriveshalt, it is advised that it is camied ouf by
& Hawazakl dealar. If thire /s insufficlent
freaplay, excessive enging braking and rear
whea! hop will accur, and comarsaly, fod
miuch freepley will resclt o a spongy ar
pPulsating feel to the clutch jever,

19.7a Kawasaki tool (part no, 57001-1243) used to hold ciutch
wihile the hub nut is removed

! Tool 2 Hub nut

FILE BO0E OF Jaw TO
CORREIACMD WITH PRSFILE
OF CLUTCH CENTRL SPLINLE

ANV~

LE L]

3 Hub 18.7Tb Home-made

=]

version of Kawasaki clutch holding tool
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-4 19.8 Clutch detall
1 Balt 12 Steal plate
2 Spring refainer 13 Splined huts
3 Soring pos! 14 Hub center
4 Spring 15 Spacar mng
5 Prasswmo plate 16 Thrust washer
& Thrust boaring 17 Housing
T Pushvod snd 18 Nowdlo rofler
plece bearing
8 Hub nut 18 Sieeve
8 Torgue fmiter 20 Thrust washer
Spring 21 Spacer ring
10 Coliar 22 Pushvod
11 Friction plate 23 Pushrod end a0

smells burmt or if 1 is glazed, new paris e
requirad, It the steal plates are scored of
discolored, they must be replaced with new
S,

13 Lay all plates, one at a tirme, on a poroct]
flat surtace (such as a plece of plate glass)
chack for warpage by tying to slip a 0.3 ma
{0.0118 inch) fesler blade betwesan the fa
surfaca and the plate (see Nlustration]. Do th
at several intervals around the plale’s
circumferance. I the fesler blade can
shipped undar the plate, it is warped
shoubd ba replaced with a new one,

14 Check the tabs on the friction plates
axcessive wear and mushfoomad adged
They can be cleaned up with a file if
delormation is not sevars,

18 Check the edges of tha siots in the
housing for indentations mada by the frict
péate tabs. H the indentations are deap thy o
provent chifich release, so the housing

e replaced with a new one, I however,

10 Examing the spinaes on the outside of the
splined hub and the ingide of the hub centear. If
any weaar is avident, replace tha hub compo-
nents. Visually inspect the torquae limiter
spring and damper cam and lallower (sea
ilustration).

indentations can be easily removed with a
th life of the housing can be prolonged o
axtenl. Also, check the teath of the
driven gear on the back of the clutch

for cracks, chips and excessive wear, If
gear is wom or damaged, the clutch £
must be replaced with a new one. Chack

11 Measwre the frée ength of tha clutch
springs and compare the results to the
Specifications (see Mustration). If the springs
have sagged, or if cracks mre noted, replace
tham with new ones as a sel.

12 1t the lining material of the friction plates

"

b, /

i
o

19,10 Inspoct the splined hub damper cams [A) and hub center

followers (B)

18.11 Measure the clutch spring free length
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19.13 Check all plates for warpage

by bodning for scors marks, scratchos and
BECBESIVE WiBAr.

18 Inspect the pressure plate for signs of
cracks, replacing it if necessary. If the thrust
bearing sat in the pressure plate is nolsy when
rolated, or shows signs of axcessive wear,
suppart tha pressure plate around the bearing
houssing and drift tha tmring out. Tap the miw
baaring inla position, using a drift which bears
only an the outer race of tha beanng.

17 Claan all traces of gasked from the cluich
cover and crankcase. Clean inside and ouf the
oil level sight glass sal in tha cover, A nolse
damper s housed inside the chutch cover; if
removal IS required, remova ifls lour retaining
scrows, lollowed by the plate and damper
(see Hlustration).

Installation

18 Install the spacer ring over the mainshaft,
Iodlowad by the thick thrust washar,

18 Lubricale the sleeve and the neadle
bearing with engine il and slide them over
i Frnshal

20 Install the cluich housing over the needle
boaring and install the socond threst washor
and Bpacer Fing.

21 Slide tha hub cenler and splined hub onto
the mainshaft, engaging the damper cams on

18.22¢ Install the final friction plate with its outer tabs in altemative
slots in hub center (A), and not the slots used for other plates (B)

1817 Clulch cover nolse damper Is
retained by four balts

18.22a Install a friction plate first . . .

the rear face of the splined hub with the
Toflowers set in the hub center. Install the
collar, followed by the lerque limiter spring:
arrange the spring so that its tangs engage
the cutouts of the splined hub. Install a new
clutch mut and waing the method of retention
empioyed on removal, tighten o the specified
torgue (See illustration)

22 H new clutch plaies are being installed,
coat them with engine oll, Instaill the clutch
plates, -starting with a inction plate and
alternating them (see lustrations). There are
seven friction plates and six steédl plates

19.23 Smear the pushrod with moly-based grease and insert it
through the transmission mainshaft

18.21 Use a new nut to secure the cluich
hub; torque limiter spring tangs (arrows)
must engage as shown

18.22b ... followed by a steel plate

Hote: The last joutermast) friction plate tangs
should slot into the shallow cutouts in the
clutch housing (see illustration).

23 ¥ the pushrod was removed, srmear it with
moly-based grease and install it into the
mainshaft (see ilustration). Take off the slave
cylinder (see Section 20) and check that the
pushrod and has comacthy located in B end

cap

24 Smaar moly-based grease on the pushrod
and piece and insar |t ino the pressure plate
Ehrust h:.1r:nﬂ. Install the pressurs plate,
springs, retaingrs and Spring bolts; tighten the

s
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18.24 Tighten the pressure plate bolts

avanly in & criss-cross patiam to the 18.25a Apply sealant to the crankcase

specified torque joint on both sides (arrows)

20.2 Glutch hydraulic system
componants

18.250 Install a new clulch cover gasket

bolts u'\.-unly in a diagonal sedquanca unill tha
specified torgue s reached (see ilustration).
25 Apply sificons sealant approximataly 25
mim {1 inch) sach side of the crankcase hahves
joint (see lllustration). Belore Installing the
clutch cover, pull the clutch Bever fully in
against the handlebar grip and hobd it there
with a band or have an assistant hold it in this
position whila you push the end of the
pushrod end piece bward, Install a new
clutch cover gasket (see Hiustration), the
cover and bolts (not forgetting the pickup col
wire clamp - see Hlustration 19.4), then
relaasa tha clutch bawer, Tighten the bolts, in a
criss-Cross patberm, to tha tongue listed in this
Chapter's Specifications.

26 install the engine coolant reservair and 1op
up tha coolant (see ‘'Daly (pre-rde) checks ).
27 Fill the crankcase with tha recommendad
type and amowunt of engine ol (see Chapter 1
for quantity and Daily (pra-ride) checks lot
Lopping up

28 Install the lower fainng panel (sea Ghap-
ter 8).

20 Clutch hydraulic system - 5
removal, overhaul, instaliation
and system bleeding

Master cylinder and reservair

Removal

1 Disconnect the electrical connactor for tha
clutch switch beneath the masier cylinder,

2 Place a towel undar tihe master cylinder to
catch amy spilled fuld, then remove tha union
balt from the master cylinder fluid line (sea
lustration).

Caution: Brake fluid will damage painl
Wipe up any spiils immediately and wash
the area with zoap and water.

3 Remove tha master cylindar clamp bolls
and take the cylinder body off the handlebar,
4 Hernove the cap securing bracket to allow
e resarvolr cap to be unscrowed, The
reservodr ks held 1o the upper triple clamp by a
bolt (see Mustration).

Overhaul

B Ramowe the lever phvot bolt and nut and
take off the lever,
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0.4 Master cylinder fluid reservoir cap retainer and mounting
balt

§ Remova the rubber boot and pushrod from
ik masier Cylincer,
T Remove the anap-ring, then dump out the
piston assembly and spring. If they won't
cormd out, blow compretsed air into the fluid
fine hode.
Warning: The plston may shoot
oul forcefully enough lo cause
injury. Point the piston at a block
of wood or a pile of regs inside a box and
apply alr pressure gradually, Never point
the end of the cylinder at yourself,
including your fingers.
B Thoroughly c¢hean all of the componants in
clean brake fluid (don't use any type of
petrlaum-based sobwent).
# Check the plston and cylinder bore for
wear, scralches and rusl, | 1he piston
pesembly shows these conditions, replace it,
If the cylinder bora has any defects, replace
Ittt gntirg Mmaster cyfinder,
10 install the spring in the cylinder bore, wide
end first (see Mlustration 20.2).
11 Coat the new primany cup with brake fluid
and instad it in the cylinder, wide and firsl
12 Coal the piston with brakoe fluid and install
itin the cylinder.
13 Install the washer, Press the piston into
Wi e anvd InStal e snap-ring 1o hold | in
placa

ﬁ}_.

20.24 Clutch slave cylinder cross-section

1 Cylinger body J Seal
2 Pision 4  Spring

14 Install tha rubber boot end pushrod.
15 When you Install the clutch lever, align the
heda in the kever bushing with the pushrod,

Installation

16 Installation is the reverse of the remaoval
stepa, with the following additions:

a) Make sure the LP mark on the masier
cylinder clamp is upright and the amow
poinis upward (see ilustration).

b} Tighter the clamp balts o the forgue Bsfed
n thiz Chapler’s Specifications. Tighten the
uoper bolf firsd, than the lower boll, Thems
will be & smal gap batween the masier
cylinckir and the clamp at tha bottom.

¢} Use a naw sealng washer on each side of
tha banjo bolt fitting and tighlen the banjo
bofl fo the lorgue listed in this Chapler's
Speciications

d) Fill and bleed the master cylinder as
describid bolow, Opeate the clutch and
check for fiuid leaks,

Slave cylinder

Removal

17T 1l you're remaoving the siave cylinder for
overhaul, loosen the banje fitting bolt while
the slave cylinder iz still mounted on tha
enging, W you're just removing It for access 1o
ather components, leave the hydraulic Bne
connected.

18 Remove the mounting bolts and take the
slave cylinder off (See Hlustration 5.13)

19 If you're remaoving the stave cylinder for
overhaul, remove the banjo fitting balt and
detach the hydraulic ne. Place the end of the
Bne in & container 1o catch dripping flusd,
Caution: Brake fluid wil damage paint.
Wipe up any spills immediately and wash
the area with soap and waler.

20 1t the hydraulic Ena is atill connected, push
th piston as far inte the bore as it will go.
Hold tha pasion in, slowly squesre the clutch
lever to the handlebar and tis the chutch bever
in that position. Otherwise, the slave cylinder
piston will fal out,

20.16 Master cylinder clamp markings (armow)

Ovarhaul

21 Let the pressure of the slave cylinder
spring push the piston out of tha l;yhnde-r,
then remove the spring,

22 Separate the spring from the piston.

23 Thoroughly clean all parts in clean brake
Tid {don't use any type of petroleum-based
Sodvent)

24 Check the cylinder bore and pision for
wadr, scratches and ruest. If tha piston shows
these conditions, replace it and the seal as o
sat. I the cylinder bore has any defects,
réplace the entire slave cylinder. If the piston
and bore ang good, carefully remove the seal
from the pision and install a new one with its
lig facing into the bore (see illustration).

25 Clean out the slave cylindar cavity in the
casing. Rermove the pushred end cap and
apply a smear of moly-based greass to the
pushiod end (See llustration).

Installation

28 Installation ks the reverss of the removal
procedure with the following additions:

a) Use new sealing washers on the ciilch
Wil ok,

b} Tighten the mownting bolts secuvely and
the fieid ive banjo bolf fo the torgue
ksted in this Chapler's Specifications,

c} Bleed the clufch (see balow).

o) Opevade the clutch and check for Suid
leaks.

20,25 Pushrod end cap fits over pushrod
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"
20.29 Clutch bleeding equipment

System bleeding

27 Ensura the motorcycle s securely
supported on its stand. ldeally, have an
assistant hold the molorcycle upnght so that
e flukd leval in the reservolr (s more easiky
maintained during the procedura,

28 Remove the fiuid reservolr cap (see Stap 4),
and litt out the plate and diaphragm. Top up
thia regarvoir with fiuid to the upper kews line,
29 Remove the cap from the bleed vahe on
the slave cylinder, Place a box wrench (ring
spanner} over the bleed valve, Attach a rubbar
fubse 1o the valve tting and put the other end
of the fuba In a container [see Hiustration).
Pour ancugh clean brake fluid into the
cortainer 1o cover the end of the tuba

30 Skowly squeeze the clutch lever several
times. At the same tima, tap on tie cluteh Mud
hosa, starting at the bottom and working your
way to the tep. Stop when no more air
bubbles can be seen rsing from the bottam of
thi reservoir,

31 Squeere the clutch lever several limes
until you feel an increass in the affort reguised
1o pull the lenvr, than hold it in

32 With the lever held in, quickly open the
blead valve to lat air and flukd escape, then
chose i,

33 Repeat Steps 31 and 32 untll there aren't
any mare bubbles in the fluld flowing into the
container. Mote: Koo an aye on Ihe fuld level
ire ey resanved, I IE drops oo Tow, air will be
sucked inlo the hose and the procedurs will

have 1o be repaated.
34 Replenish the reserveir with fluid, then
rainstall the dipphragm, plate and cap.

.12a Compress the shift mechanism
arm until the tips are clear . . .

switch ond

21 External shift mechanism -
remaval, | i
and installation

T

Removal
Shift pedal

1 Support the molorcycle securely on 18
stand.

2 Remove the lalt lower faifing panel (see
Chapter &),

3 Punch mark the and of the shift shaft leved
with the split of the shift pedal clamp so that it
can be used as a reference on installation.

4 Remowve the clamp pinch bolt and ease the
clamp off the shift shalt splines.

5 The rear end of the shift pedal phvots an the
ridar’s left footpeg. Unbalt the footpeg
brackel and remove the Allen bolt from inside
the bracket to free the shift pedal and
footpeg.

Shift mechanism

6 Rernove the shift pedal (see Steps 1
through & above).

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

8 Remove the cluteh slave cylinder: there's
no need o disconnect s ydraulic hose (See
Secton 200,

B Remove the engine sprocket cover and the
angine sprockat (see Chapter §), Disconnect
the wire from the neutral switch (see
ilustration). Remove the water pump (sed
Chapter 3}

21.12b . .. then take the shift mechanism
oul

s )
21.11 Remove the cover screws (arrows),
il necessary using an Impact driver

10 Remove the alternator (68 Chapler 9.

11 Position a drain pan under the shilt
mechanism cover, Remove the scraws (see
ilustration) and detach the cover from the
crankcass.

The two flathead screws af

the rear of the cover can be

vary difficult lo remove, even

with an impact driver, If you
nead fo get the bike back in sorvies
quickly, it would be a geod idea to start
carly on a day when your local
Kawnasaki deslarship is open 50 you can
buy noew screws If the old ones are
ruined during remaval.

12 Full the shift mechaniam arm (against tha
prassure of the pawl spring) toward the shift
shaft until the painted tips clear the shif
drum, then pull tha machanism and shaft off
[see illustrations),

Caution: Don't pull the shift rod out of the
crankcase = the shift forks will fall info the
oll pan, amd the crankcase will have to be
saparated to refnstall tham.

13 Mote the positions of the gear and neutral
positioning levers and thair springs (sea
illustration). Remove the nuts that secure tha
levers and lift them off (soe lustrations). The
levers are interchangeable, but it's a good
idea to labael thom for return lo their arginal
locations, since they will take a wear pattem
during use,

Inspection
14 Check the shift shaft for bends and

21.13a Remove the nuts (armows) that
sacura e gear and noutral positioning
levers . ..
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21.13b . . . romove the collar . .,

21.13e ... and the washer

gamage 1o the splines. Il the shaft Is bent, you
0 aternpt 1o straighten it, bt if the splines
&8 damaged it will have fo ba replaced,

15 Check the condition of the retum zpring
#nd the pawl spring. Replace tham if they are
tracked or disioresd,

18 Chack the shift mechanism arm and the
ewershift Emiter for cracks, distortion and
wear. il any of thesa conditions ara found,
replaca the shift mechandsm,

1T Make sure the retumn spring pin isn't loose
inthe crankcage. If it is, unscrew it, apply a
non-hardening locking cempound o the
threads, then reinglall it and tighten it

socurely, .

18 Check ihe condition of the seals in the
corver, If they have besn loaking, drive them
ol with @ harmmer and punch, Now seals can
b inatalled by driving them in with a socket,

o — :
21.20 The shift mechanizm shoubd laok
fike this when it's installod

21.19 Shift pedal linkage adjusiment

I Clamp 4 Poclad pivot
2 Helght § Knuried area
3 Link rod

Installation

Shift pedal

19 Instaliation |z a reverse of the removal
procedura, noting tho following:

&) Align the shift shaft punch mark, made an
remaoval, with the spiit in the clamp,

b} Chack the height setting of the shift
padal. The lap of the pedsl shauld ba
approximately 40 mm (1.6 inch) lower
than the top of the rider’s fooipeg (sea
lustration). To sdust, back off the fnk
rod locknuts and rodate the rad o alter
the Faight — note that the front fockms,
near the knuring on the Bnk rod is a left-
hand thread.

—

21.21 Ensure the gear and neutral
pasitioning levers are assembled correctly

T Washer 2 Levor 3 Coltgr

5 Locknut defl-hand threads)
7 Locknul (mght-hand
throads)

Shift mechanism

20 Slide the external shift mechanism into
place, lifting the shift arm and the overshift
Emiter to clear the shift dnem (see Hlustration).
21 Install the gear and noutral positiening
levers and make sure the springs  are
positioned comactly (see llustration),

22 Apply high-temperature grease (o the bps
of the seals. Wrap the splines of the shift shafi
with elecirical tape. so the splines won't
damage the seal as the cover |s Installed.

23 Apply a thin coat of silicone ssalant 15 tha
Cower Maling areas on th crankcase, whers the
halves of the crankcase join [see Hlustration),
24 Carefully guide the cover into place. Apply
nen-paimanant thread locking agent to the
threads of the two flathead screws along tha
rear of the cover, then install all of the strews,

21.23 Apply sealant to the crankcase joint
areas (1)
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22.7 Upper crankcase bolts
B & mm bofis fwhite] & mm Bodts [Blnck)

A 8 mwn bolts

tightaning them securely. Reconnect the
nautral switch wire.

25 Install the water pump ($ee Chapter 3

26 Install the angine sprocket and chain (ses
Chapter 8] and enging sprochet cover,

27 Install the shift padal (soe Slep 19).

28 Gheck the engine od level and add soma,
if necessany (see ‘Dally (ore-ride) checks".

22 Crankcase - _ §
disassambly and reassambly

Disassembly

1 To examine and repair or raplace the
crankshall, connecting rods, bearings,
transmission components  and  dier
shaft/startér motor clutch, the englne must be
remaved (see Section 5) and the crankcase
must ba split into two parts.

2 Remowva the alternator and starier motor
{ame Chapter 9),

22.10a There's a pry point at each end of
the crankcase .. .

Numbers indicate tightening sequence

3 On the right side af the angine, remove the
clulch [See Section 15), pickup coll cover and
plckup colls (see Chapter 5),

4 On the loft side of the engine, remove tha
water pumg {see Chapter 3) and axtermal ahify
mechanism (sea Section 21),

5 On the bottomn of the engina, remaove the ol
filter, oll pan, pump and pickup strainer (see
Sections 16 and 17).

B I you're planning to remove tha crankshaf,
remove tha cylinder head, cylinder block and
pistons (see Sections 10, 13 and 14),

7 Remove the upper crankcase bolls (sae
ilustration).

8 Unbech the oll pump sprocket, then slide the
sprocket and chain off together. Remaove the
chain guide and separate the sprocket from
i chaén (see Saction 17).

9 Turn the crankcase over and remove the
lowar crankcass bolts (see ilustration).
Loosen the B mm bolts that secure the
crankshaft in the reverse order of the
tightening seguendca.

10 Pry the crankcase halves apart a1 the pry

22,100 ... pry only at these points to
prevent damaging the mating surfaces

points anly [$ee llustrations),

Caution: Den't pry between the crankcase
halves or the mating surfoces will ba
gouged, resulting in an ol leak.

11 Lift the lower crankcase half off the upper
half (See illustration).

12 RAsfer to Sections 23 through 31 for.
information on the infernal companents of th
crankcasa.

Reassembly

13 Remove all traces of sealant from the
crankcase mating surfaces. Be caraful not fo
bed any fall into the case as this is done.

14 Check to make sare the two dowal pans
are in place in thair holes in the mating sudace
of thve upper crankcass half,

15 Pour some engine ol over the |
transmission gears, the crankshaft main |
bearings and the shift drum, Don't get any o |
on the crankcase mating surface.

18 Apply a thin, even bead of siicons sealant |
fo the indicaled ameas of the crankcase mating
surlaces (see illustration). |

upper half
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22.16 Apply sealant to the black areas
shown

17 Check the position of the shift drum -
make sure it°s in the neulral position (see
Wustration].

18 Carefully place tha lower crankcase hall
gnto the upper crankcasa hall, While daing
this. make sune thie shift forks: it into their gear
grsaves (S illustration).

18 Install the B mm lower crankcase hall bolts
#nd tighten them o approximately half of their
final torque value, following the Aumbersd
spquence (see llustration 22.9), Secure them
to the fnal torgue value by repealing tha
saquence. Tum the crankcase over and install
the two B mm balts, tightening therm ta tha
apecified torque (sea lllustration 22.7).

2 Install the two & mm white-coded bolts
Into the wpper crankcase hall and tha three in
tha bowar hall, tightening them ta the specified
torque, Finally install the & mm black-coded
bolts In the lower and upper halves and
fighten 1o the specied torque [sea
Wustrations 22.7 and 22.8),

21 Tumn the mainshaft and the driveshaft to
make sure they turn freely, Install the shift
pedal on the shift shaft and, while turmdng the
output shatt, shift the transmission through
thi gears, from first to sbdi, then back to first.
The positive neuiral finder prevents the
ftransmésgion from being shifted pasy newtral
Inlo second gear unless the output shaft is
furming at a fairly high rate of speed. which
can be difficulr. If the transmission doasn®t
shift property, the case will have to be
separated again fo comect the problem. Also
make sure the crankshafi turns freehy.

e il =
2217 Place the shift drum and forks in the
nautral position

22 The remainder of installation is the raverse
of remowval,

o

23 Crankcase - o
Inspection and servicing o

X

1 Afer the crankcases have been separated
and the crankshaft, shilt drum and forks and
transmission components removed, the
crankcases should be cleansd thoroughly
with new solvent and dried with comprssed
alr. All oll passages should be blown out with
compressad akr and all traces of old gasket
sealant should be removed from the mating
surfaces

Cautiorr: Be vary careful nof fo nick or gouge
the crankcase mating surfaces or leaks will
resull. Chack both crankcase sections wary
earefully for cracks and other damage,

2 Check the cam chain and alfernalonstaor
chain guides for wear - one is in the upper
casa half and the other i3 in the lower case
haif. It they appear to be wom excessively,
repiace tham (Sea Section 28}

3 Check the ball berm'ngs i the casae, i hiry
don't turn smoothly, drive them oul with a
bearing driver or a sockel having an outside
diameter slightly smallar than thal of the
biraring. Bafore installing them, allow them to
sit-in the freazer ovamight, and about fiftean
minutes before installation, place the cass hall
im an oven, sal to about 834°C (200° F), and
aflow 11 to heal up. The baarngs are an
imarderence fif, and this will sasa installation,

) = | o 13 |
22.18 Make sure the shift forks engage the
gear grooves [armows)

Warning: Before heating the caze,
A wash it thoroughily with soap and

walar so no explosive fumas are
present and romowve &l detachable
components, engine mountings, efc. which
ware not removed as part of the engine
disassembly process. Alsa, don't use a
Hame fo heat the case.
4 Ramove the breather cover and il out the
saparator scréen (see illustrations). Chean
the screen with solvent. Replace it if it"s
clogged or damaged.
5 0 any damage is found that can’l be
repaired, roplace the crankcase habves as a sal.
& Rafer to Section 25 for details of crankshatt
endplay measuremant. If it exceads the
specified figure, the crankcases musl ba
replaced,

24 Main and connecting
mdrlgpamhgs-
general note

1 Even though main and connecting rod
bBedrings are generally replaced with new ones
during the engine overnaul, the oid bearings
should be retained for close examination as
they may revaal valuable infarmation about
the condithon of the

2 Bearing fallure occurs mainly because of
lack of lubrication, the prasence of dirt or
otiver foreign particles, overloading the engine
andfor corrosion, Regardiess of the cause of
bearing failure. it must be comectod before the
enging i réassembléd o prevent |1 from
happening again.

234a Romove the breather cover bolts
larrows) .. .

Z34b . .. and lft off the cover, noting the
locations of the dowels [arrows) . . .

.+ « then lift out the sereen
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25.1 Crankshaft end play measurement

3 No. 2 crankshaft
Jourrial

3 When examining the bearngs, remove the
main baarings from the cass hahes and the
rod bearings from the connecting rods and
caps and lay them out on a clean surface in
tha sama general position as their location on
tha crankshatt journais, This will enatse you o
match any noted bearing problems with the
comasponding crankshalt joumal.

4 Dirt and other foreign paricles get into the
enginge in a variety of ways. It may ba laft in
the angine during assembly or it may pass
through filters or breathers. [t may get into the
oil and from there into the bearings. Matal
chigs Trom machining operalions and nonmal
enging wear are often present. Abrasives are
sometimes left in engine components after
reconditioning operations such as cylindar
honing, especially when parls  are not
thesoughly cheaned using the proper cleaning
mathads. Whalewver the source, these foreign
objects often end up imbadded in the =soft
bearing material and are sasily recognized.
Large particles will nol imbed in the bearing
and will score or gouge the bearing and
joumnal. Tha best prevantion for thés cause of
bearing failure is to claan all parts thoroughly
and keep everything spolbessly clean during
enging reassembly, Frequent and regular odl
and fifter changes are also recommended.

5 Lack of Ilubrication or lubrication
breakdown has a number of interrelated
causes. Excessive heal (which thins the oil),
ovarioading (which squeezes the ol from the
boaring faca) and oil eakage or throw off from
axcEssve bearing clearances, wom oll paamp
or high engine speeds all conftribute to
lubrication breakdown, Blocked oll passages
will also stanv 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. Temparatures may increass 1o the
point whers the stesl Dacking and the journal
tuenn biue from overheating,

8 Riding habits can have a definite affect on
bearing fe. Full throtlle low Spead oparation,
or lugging (labouring) the engine, puts very
high loads on beagings, which tend 1o squeeze
out tha oil film. Thesa loads causs the bearings
to flax, which produces fine cracks in the
bearing face (latigue failure). Eventually the
baaring material will loosen in plécas and iaar
away from the steal backing. Short trip riding
lsads to comosion of bearings, as insufficient
engingé heat is produced to drive off the
condensed wabler and corrosive gases
produced. These products collect in the
angine oil, forming acid and sludge. As the oil
Is carried to the engine bearings. the acid
attecks and corrodes the baaring matertal.

T Incormect baaring installation during engine
assembly will lead 1o bearing failere as wall,
Tight fitting bearings which eave insuffichent
bearing ol clearances result in ofl starvation,
Dirt or lorelgn particles trapped behind a
bearing insert resull in high spots on the
bearing which lead to failure.

8 To aveid boaring problems, clean all paris
thoroughly balore reassembly, double check
all bearing clearance measurements and
lubricate the new bearings with clean engine
ol during installation,

HWWmlaln
banﬁm—-rmm'm. 2

Removal

1 Crankshaft removal is a simple matter of
liftieng It oast of place ence the crankcase has
been separated and the starer motor
clutch/secondary sprockel assembly has
beon  ramoved. Befora removing the
crankshaft check the endplay. This can be
done wilh a dial indicator mounted in-ling with
the crankshaft, or feslar gauges inseried

26.2 To remove a main baaring insert, push it sideways and

lift it out

batwean the no, 2 crankcase main jowmal
{sea Mustration). Compant your findings with
this Chapter's Specifications. If the endplay s
axcessive, the case halves must be replaced.
2 Tha main bearing inserls can be removed
from their saddies by pushing thedr centers i
the side, then [ifting tham out [(ses
illustration). Keap the bearing ingerts in
onder, The main bearng oll clearance should
be checked, howavar, before removing e
inzerts (ses Step B),

Inspection

3 Mark and remove the connecting rods fram
the crankshaft (see Saction 26),

4 Clean the crankshafl with solvent, using
rifle-cleaning brush to scrub out the of
pissages. If avallable, blow the crank dry with
compressad air. Check the main amd
connecting rod journals for unewsn wear,
scoring and plts. Aub a penny across the
fournal several times = if a jowrnal pleks up
copper from the penny, it's too rough; replaca
the crankshait.

& Check the camshaft chain gear and the
primary chain gear on the crankshaft fo
chipped testh and other wear. If any
undegirable conditions are found, replaca the
crankshaft. Check the chains as described in
Saction 28,

8 Chack the rest of the crankahaft for crackd
and other damage, It should be magnafluxed
to reveal hidden cracks = a dealer service
dapartment or molorcycle maching shop wil
handle the procedura,

T St the crankshaft on V-blocks and check
the runout with a dial indicator touching the
canter main journal, comparing your findings
with Chapter's Specifications. If tha runoul
axceads the limit, replace crankshaft,

Main bearing selection

8 To check the main baaring oll clearancs,
clean off the bearing Insara (and reinstal
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258 Lay the F'Iaal.lgmg-a sirips {m‘ruw]- on ﬂw journals, paraliel to
the crankshalt centedine

e, | they've been removed from the case)
and lower the crankshaft into the upper hall of
the case. Cut five pleces of Plastigauge (Type
HPG-1) and lay them on the crankshalt main
journals, paraliel with the joumnal axis (see
Mhuestrition).

8 Very carafully, guide the lower case hall
down onto the upper half, Install the large (B
mm)  bolts and tighten them, wsing the
ecommanded secuesncs, 1o the torgua lisbed
In this Chapier's Specifications (see Section
22), Dan't rotate the crankshatl

10 Now, ramove the bolts and caratully lift
the lower caze half off. Compare the width of
tha crushed Plastigauge on each journal to
fhe scale printed on the Plastigauge anvelope
10 obtain the main beanng oil clearance (see
Mustration), Write down your findings, then
remove all traces of Plastigauge from the
jpurnats using your fingeonail or the edge of a
credit card,

11 i the oil clearanca falls into the spacified
range, no bearing replacement is required
[provided they are in good shape). I the
cloarance is between 0,044 mm (0.0017 inch)
and the senice limit (0.08 mm'0.0031 Inch),
mplace the bearing Insaris with inserts that
have blue paint marks, then check the oil
dearance once again (see illustration). Abvays
reptace all of the insers at the same tirme,

12 The clearance might be stightly greater
than the standard clearance, but that doesn’t
matter, as long as it isn't greates than the
maximum clearance or lass than the manimum
claarance.
13 If the cleasance is greater than the service
liit listed in this Chapter's Specifications,
measure the diameter of the crankshaft
joumals with a micrometer (see lllustration)
and compana your findings with this Chapter's
Spacifications. Also, by measuring the
ciamater al a number of points around aach
journal's circumferance, you'll be able fo
determing whather or not the joumal is out-of-
round. Take the maasurement at each end of
the fjowrnal, near the crank throws, to
datesmine if the journal is taperad.
14 If any crank journal has wosn down past
tha service Bmil, replace the crankshatt,
15 If the diametars of 1he jumals anen't lass
than the service limit but differ from the
original markings on the crankshaft (see
ilustration), apply nese miarks with a hamomar
st pumch,

If the jowrnal measures botwean 33954

and 33952 mm (1.3380 to 1.3383 inchj

dan't make any marks on the crank (Thene

shouidnt be any marks there, anyway),

If the jowrmal maasures bahween 33.953

and 34.000 mym (1.3383 to 1.3386 inch),

25,10 Measuring the width of the crushed Plastigauge

25.11 Location of bearing insert color
coda

ke @ °1' mark on b ook in the area
indicated [ it's not aiveady thars).
16 Remove the main bearing inserts and
assembde the case halves (see Saction 22).
U=ing a telescoping gaugs and a micrometer,
measure the diameters of the makn bearing
bores, than compars the measurements with
the marks on the upper case hall |See
Mlustration),
If the bones reasine bedwean 37000 and
37.008 mm (14567 to 1.4570 inch), thers
should e a 0" mark in the indicaded
araas.
If the bores measure belween 37.009 and
37016 mm (T.4570 to 1.4573 inch), there
shoiidn't be aryy marks in the indéicated
areas.

2543 Measure the diameter of sach
crankshaft journal at several points

ey

L |—|L_;'“_J

25,15 Crankshaft journal size marking
locations; use in conjunction with . . .

25.16 ... crankcass markings to
determine insert size
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Crankcasa Main| Crankshaft Main Crankshaft Bearing Insen®
Bearing Bore | Journal Diameter
Diarneter Mark Mark Size Color | Part Number | Journal Nos.
o 1 Brown 92028-1447 1.3.6
92028-1444 2,4
Nane 1 Black 92028-1446 1.3.5
(o] None 92028-1443 2.4
Nona MNone Blue 92028-1445 1.3.B
92028-1442 24

*The bearing inserts for Mos. 2 and 4 journals have an oil groove, respectively.
2517 Main bearing insert size selection table

17 Using the marks on the crank and the
marks on thi cise, determing the bearing sizes
required by referring 1o the accompanying
bearing selection chart (see ilustration).

Installation

18 Separate the case halves once again,
Chaan the bearing saddles in the case halves,
then install the Bearing insans in their webs in
the case (sea illustration). The bearing
inserts lor jourmnats 2 and 4 have ofl grooves.
‘When installing the bearngs, use your hands
unly = don't tap thém into place with a
harmimar,

18 Lubricate the bearing inserts with angine
assambly lube or moly basad grease

20 Install the connecting rods, il thay wers
removed (s Section 28],

21 Install naw oi seals to the ends of the
crankshaft (the lips of the seals must face the
crankshaft). Be sure 1o lubricate the lips of the
saals with high-temperature grease belore
sliding tharm inlo place.

22 Loop the camshaft chain and the
alternatos/starter chain owver the crankshafl
ard Ly thesm onbo thesr gears.

23 Carefully lower the crankshaft into place,
making sure the ribs on tha seal outer
diamaters seal in the grooves in the cose (see
Mustration),

24 Assamble the caze halves (see Section 22)
and check to make sure the crankshaft and
the transmission shafts tum freety,

26.1 Chack the connacting rod side
clearance with a fesler gauge

26 Connecting rods and
= removal,

on and installation %
Removal

1 Belore ramoving the connecting rods from
\he crankshall, measure the side clearance of
each rod with a fesler gauge [ses
Mustration). if clearance on amy rod is greater
than that listed 0 this  Chapters
Specifications, that rod will have 1o ba
replaced with a new one,

2 Using a center punch, mark the position of
each rod and cap, relative bo s position on
the crankshaft [see illustration),

3 Unscraw the bearing cap nuts, separate the
cap from the nod, then datach the rod from
the crankshaft. ! the cap is stuck, tap on the
end of the rod bolts with a saft taced hammer
fo feas theam,

4 Separate the bearing insers rom the rods
and caps, keeping them [n onder so they can
be reinstallad in their original locations. Wash

the parts solverl and dry them with
comprassed air, if available.
Inspeaction

5 Check the connecting rods for cracks and
other obvious damage. Lubricate the piston
pin Tor axch rod, install it in the proper rod and
chack play (see illustration). If it is loose,

26.2 Using a hammer and punch, make
matching marks in the connecting rod and
its cap

2518 Make sure the tabs on the bearing

Inserts fit into the notches in the web

25.23 Make sure the ribs on esch seal seat
in the grooves in the case [arrows)

replace the connecling rod and/or the pin
Mote: Il connecting rod replacement i
necassary, fefer 1o the Nota in Step 24 below).
B Refer to Section 24 and examine lhe
connecting rod bearing inserts. Il they ane
scored, badly scuffed or appear to have bes
seized, naw bearings must be instailed
Abways replace the bearings in the connecting
rods as a8 sel. |l they are badly damaged,
chack tha corresponding crankshaft journal. |

Evidence of extrerme heat,
such as  discoloration,
Indicates that lubrication
failure has occurred. Be sure
to thoroughly check the ofl pump and
pressure relief valve as well as all olf
holes  and  passages  before
reassembling the engine,

.5 Checking the piston pin and
connacting rod bore for wear
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26.18 Connecting rod jowmnal size marking
lecations; use in conjunction with ...

1 Have the rods checked for twist and
‘bending at a dealer service department o
gthir matorcycle repair shop,

Bearing selaction

8 If the bearings and journals appear to be in
good condition, check the oil clearances as
fofiorws:

B Start with the rod for the Mo, 1 cylinder.
Wipe the bearing inserts and the connecting
rod and cap chean, using a lint-free cloth,

10 Ingtall the bearing inseris in the
conrecting rod and cap. Make sure the tab on
tha boaring engageas with tha notch in the rod
o cap,

11 Wipe off the connecting rod joumnal with a
fnk-froe cloth. Lay a strip of Plastigauge (type
HPG-1) across the top of the journal, paraliel
with the jowmal axis (soe illustration 25.8).

12 Position the connecting red on the bottom
of the journal, then install the rod cap and
nuts. Tighten the nuis 1o the lorque listed in
this Chapter's Specificationa (noting the
commenis in Step 25 for H2 models), but
don't allow the connecting rod to rotate at all.
13 Unscrow the nuts and remove  the
ponnecting rod and cap from the joumnal, being
very careful not to disturb the Plastigauge.
Comparns the width of the crushed Plastigauge
to- the scale printed in the Plastigauge
envelopa (see illustration 25.10) to daterming
i Bidring ol claaranca,

14 |l ihe clearance is within the ranga listed in
this Chapler's Specifications and the bearings
& in perfect condition, thay can be reused. If
the clearance is batween 0.076 mm (0.0030
Inch) and the senrdice imit ©.11 mm (0.0043
nchl, repiace tha bearing inssrts with ingerls
1t have blus paint marks (see flustration
25.11), then check the ol chearance once
agan. Always replace all of the inserls at the
same lime.

15 The clearance might be slighily greater
than thi standard claarance, bul that doosn’t
matter, as long as it isn"t greater ihan the
maximum cleasance or l&ss than the minimum
clearance.

16 I the clearance is groater than the service
fimit listed in this Ghapter's Specifications,
measurd the diamater of the connacting rod

26.20a ... the mark (ar no mark) on the
connecting rod (arrow) to determine insert
sire

Tha letter is 8 welght grade mank

journal with & micrometer and compare your
findings with this Chapter’s Specifications.
Also, by measuring the diamater at a number
of points around the joumal's circumference,
you'll be able 1o determing whether of not the
jeurnal s out-gf-round. Take the
measurement at each and of the journal to
determning if the joumnal is tapened.
17 I any journal has worn down pasi the
service limit, replace the crankshaft,
18 I the diarmeter of the joumal lan't less than
the service Emit but differs from the original
markings on the crankshaft (see illustration),
apply new marks with a hammer and punch.
If the journal measures batwesn 34,584
and 34,992 mem (13773 to 1.3776 inch)
den't make any marks on the cranksfuft
(ttare shouldn't be one thers anyway).
I the journal measures batween 34593
and 35,000 mm (1.3777 to 1.3780 inchl,
make a 0" mark an e crrkstall in the
areq indicated (i not already there].
19 Remove the bearing inserts from the
connecling red and cap, then assamble the
cap to the red. Tighten the nuts 1o the torgue
Ested in this Chaplar's Specifications.
20 Using a telescoping gauge and a
micromaeter, measgra the inside dismeter of
the connecting rod (see illustration). The
mark on the connacting rod (Il any) should
coincide with the measuremant, but if it
doesn't, make a new mark (see illustration),
If the inside diameter measures batwean
358,000 and 38,008 mm (14967 f0 71,4964
inch), don't make any mank on ihe red
(thane showldn't ba amy thare amaway).

26.20b Moasure the diamater of the
connecting rod with a telescoping gauge,
then measure the gauge

If the irsice didmaier measunes behweon
38,009 and 35.016 mm (1.4964 1o 14967
inch), make a '0° mark on the rod it
should already ba there).
21 By rafarring to the accompanying chart
[see illustration). select the comect
22 Repeal the bearing selection procedura
for the remaining connecting rods.
Installation

Caution: The cannacting rod bolts on H2
maodels are designed to strefch in use and
it is essential that both the bolts and nuls
are replaced with new ones whenever thay
arp disturised,

23 Wipe off ihe bDearing inseris and
connecting rods and caps. Apply moly-based
grease to the back of the upper insart and
install it in the connecting rod; uss your hands
only and make sure the tab on the insert
engages the notch in the rod. inatall the bower
insert in the rod cap in the same way, but
don't use any lubricant on tha back of the
insart. Whan the insarts are installed, lubricale
their working surfaces with engine oil, taking
cane nob to get any librcant on the mating
suriaces of the rod or cap.

24 Assemble each connecting rod to its
proper journal, making sure the previously
applied matchmarks corraspond o each
other (gee flustration 26.2). Note: The fater
presant at the rodfcap seam on one side of
tha connecling rod 55 a weaight mark. If new
rods are baing instalied ensure that the welght
mark for cylinders 1 and 2 is identical. and

End Bora Dia- | Diameter

meter Marking Mark Swe Cobor | Part Mumber
(] Mone Blu 92028-1407
Mone Mone Black | 52028-1408
(=] o]
Mone o] Brown | 92028-1409

26.21 Connecting rod bearing insert selection table
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27.3 There's an O-ring ring behind the
pulley bolt washer

o ey
27.90 ... and work the O-ring free of the
Case ...

that the waight mark for cylinders 3 and 4 is
pdentical. This will minimize vibration.

25 When you'rs sure the rods are positionad
corracily, inatall the bolts and tighten the nuls
to the torqua listed in this Chapter's
Specifications. Note: On HZ2 models, apply a
small amednt of engine oll fo the threads of
the bolts and the seating surface of the muts
bafoare installatton. After securing o the
specifiod forque (see Specifications), tghtan
them an addlfiona 1207

26 Twm the rods on the crankshaft, If any of
them feal tight, tap on the bottom of the
connecting rod caps with a hammes - this
should relieve stress and free them up, T it
doesn't, recheck tha baaring clearance.

27 As a final step, recheck the connecting
rod side clearances (see Step 1) I the
clearancos anen’t corect, find out why bafore
proceading with engine assemibly

W

27.12a Lift the starter clutch out

' ’ i F B
27.4 Thread a pair of 6 mm bolts into the

holes in the pulley then tighten them
againat the case to push the pulley ot

(.
7.9

» « « thon unbolt the bearing retainer
{arrow)

27 ldier pulley, shaft and starter
motor clutch - removal,
inspection and installation

Pulley removal and installation

1 Remove ithe allemator (see Chapler 8,
Whara fitted, remove the albermaior belt guand,
2 Heap tha pulley from turning. if the engine is
in the bike, shill the transmission wmto firg)
gear and have an assistant hold the rear brake
on, H the angine s been removed, hold the
pulley from turning with & strap wranch.

3 Unscrew the pulley boll, than remove the
washer and O-ring (see llustration).

4 Thread a pair of 8 mm bolis into the
threaced holes in the pulley and tighten them
againal the engine to push the pulley off (see
ilustration).

#7.12b Disengage the idler shaft sprock
from the chain and remove the sprocket

(arrows) . ..

27.11 Support the starter clulch and
remove the idler shaft

5 On instadlation, apply thread locking com-
pound to the pulley bolt and beit guard bolts,
Tighten tihe pulley bolt to the specified tosgue
& Install the allemator and sat the bait tansion
(e Chagter 9).

Idfer shaft, gear and starter
clutch

Remowval

T Remowve the engine, sepannte the crankcase
halves and remaove tha transmission shafts
see Sections 5, 22 and 28,

& Remowe the oll pump diva chain guide (sees
Saction 17). !
9 Ramowve the kdier shaft odl nozzie and
bearing retainer (see [Bustrations).

10 Ramova the idier shaft pulley [ses Steps2
thraugh 4 abov),

11 Support the starter clutch chadn with ons
hand and pull the idler shaft out of the
crankcase (see illustration).

12 Lift the starter clutch and idier shaft
sprockel oul of the orankcase [(see
Mlustrations).

13 Remove the snap-ring from the kdle gear
shaft {see Hlustration). Pull the shaft oul of
th crankicase and lift out the slarter idle gear,

Inspection

14 Hold the starfer motor clutch and atternpt
10 lurm the starter mator clulch gear back and
farth (see llustration). It should tum in ond
direction only.

15 I the starter motor clutch gear turns frealy
in both directions, or if it's locked up, replace it
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=

27.13 Starter idie gear details

C Shaor! collar
D Snag-rng

A Starter iole gaar
B Long collw

16 Remove the snap-ring and washer and
slida off the gedr (see illustration). Check the
rallers for scoring and pitting and the retainers
for damage, Check the gear teath for cracks
and chips. Check the neaedis rollar bearing in
the gear for wear or damage. Replace parts as
FHICESSAry,

17 Inspect the teeth on thi starber motor kdle
gear for cracks and chips, Turn the idle gear
1o make sure i1 spins frealy. If the idle gear
exhibits any undesirable conditions, replacea it

Remove tha idie gear as described in Step 13.
Coat the shaft with angine assambly luba or
maly-based grease bafore installing i,

18 Check the splines, sprochet, and threads
on the kdier shaft for wear or damage (sea
Ilustration).

18 Turn the bearing and feel for tight spots
and roughness. Il necassary, remove the
snap-ring and washar from tha and of the
shaft and pull the bearing off the snaft, using a
baaring pullar. The new bearing can be

o®

27.14 Hold the starter clutch and try to rotate the gear

27.16 Starter clutch, idler shaft and idle gear detail

tapped onto the shaft, using a plece of pipe
with an inside diameter large enough to fit
over the shaft and contact the inner race of
the bearing.

20 Check the idier shaft bearing in tha
crankcass [see Blustration). Replace it if it's
worn or darmaged.

Installation

21 Installation s the reverse of the removal
stops, with tha following additions:
&) Coat aif parts wilh clean enging o,
b) Be sure to plece the long and short idis
gear collavs an the comect sides of the
goar (e lustration 27.13).

27.18 Inspect the starter idler shaft splines
and sprocket; if the bearing is wom or
damaged, have it pressed off

27.20 Replace the idler shaft bearing if it's
worn or damaged
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284 Remaove the chains from the
crankshaft

28 Altemator/starter
shaft chain and guides -
removal, inspection and installation

Removal

Alternator/starter chain and camshaft
chain

1 Remaovi the engine (e Section 5).

2 Separate the crankcase halves (3ee Sec-
tion 229,

3 Lift the crankshalt out of the uppar case
{=e0 Chaplar 2),

4 Remowve the chains from the crankshaft
[see ilustration),

Chain guides

5 The cam chain front guide can be liftad
from the cylinder block after the head has
been removed (see Section 100,

6 The cam chain rear guide iz refainad to tha
crankcasa upper surface by a halder and pin.
Remove the cylinder block (ses Section 13)
for acoess

2B8.Ta The upper crankcase

alternator/starter chakn guide is retalned
by a single balt (arrow) . . .
7 The alternator/starter chain guide in the
uppar case hall is socured by a single Allen
bolt (see illustration). ts guida in the lower
case is fastened by a bracket and two bolts
{soe ilustration).

Inspection
Camshaft chain

8 Full the chain tight to eliminate all slack and
measure the langth of twenty kinks, pin-to-pin
(sew llustration). Compare your findings to
this Chapter's Specifications.

8 Algo check the chain for binding and
obwvious damage.

10 if the twenty-link length is not as spacilied,
ar thera is visible damage, replaece the chain.
Chaln guides

11 Check the guldes for desp groowes,
cracking and other obvicus damage,
replacing tham if necessany.

Installation

12 Instaflation of these components is the
revarse of the removal procadure, naling the
following:

28.7b ... and the guide in the lower
crankcase is retained by two Allen bolts
{arrows)

|

28.8 Cam chain stretch measuremeant

&) Whin installing the cam chain from i,
ensure that its end engages the cup in the
crankcase (see Mustration). The arow
markithgs on the chal rear guide holder
must face forward (see ilustration).

&) When instaling the startorsifamator chain
guides, apoly & non-hardening thread
leching compound bo the threads of the
boits. Tighten the boifs to the fomus
lsted in this Chapler's Specifications.

€l Apply engine off to the faces of the guides
armd fo the chains,

28.12a Cam chain front {exhaust side) guide (1) must engage cup

(2) in crankcase

A G
8 Pin

28.12b Gam chain rear (intake side) guide detail

G Holder
D Arrow markings
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29 Transmission shafts -
removal and installation

Removal

1 Ramowe the engine and clutch, then separate
i Case halves (see Sections 5, 22 and 20).

2 The transmission shafts can simply be lifted
ol of the upper hall of the case (see
Mustrations). if they are stuck, use a solt-
faca hammer and gontly tap on the baarings
on tha ends of the shafts to free them. The
shaft nearest the rear of the case i the
drivashall {output shaft) = the other shatft is
the mainshatt input shaft).

3 Refer to  Section 30 for information
pertaining to transmission shaft service and
Saction 31 for information pertaining to the
shift drurn and forks.

0.4 Be sure the sat pins and rings
[arrows) are in position

Installation

4 Check to make sure the set pins and rings
ane present in the upper case hall, whena the
shaft bearings Seat (See ilustration).

B Carsfully lower each shaft into place. The
holes in the needie bearing cuter races mast
engage with tha set ping, and the grooves in
th ball bearing ouler races must engage with
the sat rings.

& Tha remainder of ifstallation is the revwerssa
of remaval

& When disassambling the transmission
Wgrmmh;mm;n : shafts, place the parts on a long rod or
mfﬁ-ﬂ-m" \ Inspect throad o wire through them to keep

them in erder and facing the proper
direction.

1 Remove the shafls from the case (See
Section 29).

Mainshaft

Disassembly

2 Femove the needie baaring outer race, then
remove tha snap-ring from the end of the
shaft and slide the needle bearing off (see
filustrations).

3 Remova the thrust washer and slide second
gear off the shaft (see liustration).

4 Remove sixth gear and bushing (sea
iustrations)

5 Siide the toothed washer off and remove
the snap-ring {see Mustration). To keep tha

30.2a Slide off the neadls bearing ouber

L. snagp-ring from Dending &s it's expanded, hold
« » then remove the snap-ring and thiz back of it with pliers [see llustration),
bearing

30,3 Remove the thrust washer and
second goar

30.4a Slide off sixth gear. .. 30.4b ... and its bushing
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b

30.50 Remove the toothed washer and
snap-ring . ..

30.5b ...huldhglrnhmkn!ﬂnanap—
ring with pliers to prevent it from twisting

306 Slide the third/fourth gear off the
shaft

b
30.Ta Remove the snap-ring . . .

8 Remove the third/fowrth gear cluster from
e shaft (see lustration).

7 Ramove the next snap-ring, than slide the
washar, fifth gear and its bushing off the shah
{see illustrations),

Inspection

B Wash all of the components in ciean sohmant
and dry them off. Rotate the ball bearing on
the shalt, feeling for tightiness, rough spots,
excossive looseness and listening for nolses. if
any of these conditions are found, repince the
Boaring, This will reguire the usa of a hydraulic

30.7b . .. the toothed washer and fifth

press or-a bearing puller setup, If you don't
have access to thess tools, take the shaft and
bearing to 8 Kawasaki dealer or athar
motorcycle repair shop and have them press
thar okd baaring off the shaft and install the new
[F ) -8

# Measure the shifi fork groove between third
and fourth gears (see ilustration). i the
grodve widih excesds the figuro listed in this
Chapler's  Specifications, replace  tha
thirdourth gear assembly, and also chack
the third/ffourth gear shift fork (s8¢ Sec-
thon 31}

L

30.7¢ ... and its bushing

10 Check the gear teath for cracking and
other obvious damage. Check the buszhing
and surface in the nner dismetar of the filth
and aith gears for scoring or heat
discoloration. It efther one is damaged,
raplace if.

11 Inspect the dogs (see llustration 30.9)
and e dog holes in the gears for oxcessive
wear [see lllustration). Replace the paired
O8ds as a sat if nacessary,

12 Check the needla bearing and race for
wear or heat discoloration and reptace them if
MeCessary,

30.9 Moeasure the gear grooves: if they're too wide or if the dogs
(arrows) are womn, replace tho gear

30.11 nspect the bushing fleft arrow) in gears 5o equipped: i
womn or if the edges of the slots [rigiht asrraw) are rounded,

replace the gear
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30.13a Mainshatt gear details

1 Npedie bearing outor raca & Gih gear 11 Snap-ring

2 Snap-ring 7 12 Toothed washer

3 Needie bearing 8 Toothed washar 13 5th goar

4 Thrust washer 9 Snap-ring 14 15t gear

5 2nd gear 10 Brclfdih gear 15 Ball bearing
Reassembly shalt, afign the off fola in the shart with

e ol hoda i the Bushing (see
Reagsembly i the basically the reverse of

13 bty ¥ Dustration]

the disassembly procodurs, but take note of

the fellowing points (see Hlustration):

2 Always Luse naw SNap-nngs and aiign the
opaning of the frg with a spling groove
(o0 iNustration] Face the shamp side of
the snap-ring toward the gear balng
sacurel; tha rounded side faces away
from the gear.

&) When instalng the gear bushings on i

¢} Lubricate the companents with emging of
baforg assembing tham,

Driveshaft

Disassembly

14 Remowe the needla bearing outer race
and slide ihe nesdle bearing off (ses
illustrations).

30.13b° When installing snap-rings (1),
align the cpening (3) with a spline
groove (2)

15 Remowe the thrust washer and firs1 gear
from the shatlt (See il

16 Remove fifth gear from lhu shaft. Fifth
gear has three steal balls in i for the positive
neutral finder mechanism. These lock fifth
gear to the shaft unless it is spun rapkdly
encugh to fling the balls outward, To remove
fifih gear, grasp ihird gear and hold the shaft
in a vertical position with one hand, and with
the olher hand, spin the shaft back and
forth, holding onto fifth gear and pulling up
{see illustration), After fifth gear Is
ramoved, collect the three steel balls (see
iHustration).

30.13¢c Be sure to align the bushing ol
hale with the shaft ofl hoble (Brrows)

30.14b . .. and the bearing

30,16 Remove the thrust washer jarrow)
and first gear

30.168a Hold third gear () with one hand
and spin the transmission shatt while
lifting wp on fitth gear (B)

-
L]
-
30.16b These balls ride in slots in the

shaft; they must be flung outward by
centritugal force to remove fifth gear
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30.17a Remove the snap-ring . . .

1 - 1

30.17d . .. its bushing and fourth gear

Caution: Don't pull the gear up too hard or
fast = the balls will fiy out of the gear.

17 Ramowe the snap-ring, toothed washer,
third gear, bushing and fourth gear from the
shaft (see llustrations).

30.18a Remowve the toothed washer , .,

18 Remove the toothed washer, saap-ring
and skuth gaar (ses Blustrations).

19 Remove the next snap-ring, toolhed
washer, second gear and its bushing (see
lustrations).

30.18¢ . . . and sixth gear

30.18a Remove the snap-ring . ..

3018k . . . the snap-ring . . .

20 The ball baaring and collar can rémain on
the shaft unless they need fo be replaced [see
fllustration).

Inspection

21 Refer to Steps B through 12 for the
Inspaction procedures. They are the sume,
except when checking the shitt fork groovs
widith you'll ba checking it on fifth and shah
gears,

Reassembly

22 Reassembly is the basically the reverse of

the disassembly procedure, but take note of

the foliowing poims (see lllustraticn):

al Adways use mew Snag-rings and align the

apening of it ring with a spiine groove
{see Hiustration 30.738). Face the shap
side of each snap-ring toward the gear
being secured; face the rounded side of
snap-ring away from Hhwe gear,

30.18b . .. the toothed washer and secand
gear . . .

30.18c ... and its bushing

30.20 The bearing and collar can be left on
the shaft unless wom or damaged
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30.22 Driveshaft gear details >

1 Cofiar 12 3rd gonr

2 Bal bearing 13 Toothed washer
3 Drivesfut 14 Smap-ring

4 2nd gear 15 Steal bal

5 Toothed washer 15 Sth gear

6 Snap-ring 17 151 gear

7 Eh gear 18 Thrust washar
8 Snap-ring 19 Nowdls bearing
9 Tooithed washer 20 MNesedle bearing
10 4th pear outer race.

11 Bushing

& Whan ingfaiiing the bushing for third and
fourth geav and second gear, algn e olf
e i (e bushing with tha hole in the
shafl,

&l When instaling fifth gear, don't use
graase Io hodd the ballfs In place - fo do
=0 would irmpair the posithe nevlral findar
machanism. Just set e bals i their
holes (tha holes that thay can't pass
through, kemo the gear in a vertical
position and carefully et It on the shalt
fenging ol will hedp keap them in place).
Tha spling grooves that contain the holas
with the bal's must be aligned with the
slols in the shafl spling grooves. Lubricsfe
e companants wilh angirme ol Selone

assamibling them,

31 Shift drum and forks - T
remaoval, inspection
and installation

Removal

1 Remove the engine, separale the

crankcase halves and remove the external
shift machanism {sea Sections 5, 22 and 29).
2 Remove the retaining plates for the shift
drumn and shift rod {see illustrations),

3 Support the shilt forks and pull the shift
fods out (see illustrations), The driveshafl
sheft  forks  and the shift rods are

iMerchangéable, but s a good Idea to
ssembda them as they were in the engine so
By can be retuned 1o their original positions
fsae illustration).

| S

i1.3a Stide out the shift rod with the single
fork ...

| |

? OROROIOR T

i |/:— ) ]

@ @

View A0,

4 Slide the shift drum out of the crankcase
{sea illustratian),

Inspoction

& Check the edges of the grooves in the drum

3.2a Remove the shift drum retainer bolts
{arrowws) . . .

forks ...

for signs of excessive wear (s Hlustration)
Measure the widihs of the grooves and
compara your findings to this: Chapler's
Specifications,

6 Remova the Phillips screw from the end of

31.2b ... and the shift rod retainer bolt on
the other side of the case (arrow)

31.3¢ ... and reassemble them so they
can ba returned to their original positions
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- =
3.4 Shkde the shift drom out of the
Crankease

tha shift drum and disassemble the drum (see
Mlustrations). Check the pin plate and pins for
wear or damage and réplace them as
necessary. Spin the bearing and check for
roughness, noise or looseness. Fepince the
bearing if defects are found. Reassambla the
shift drum, making sure the dowel aligns with
the hole in the baearing holder and the one
longer pin fits in the recess in tha plin plate
(see Hiustration).

T Check the shift forks for distortion and
wear, aspecially al the fork ears. Mensure the
thickness of the fork ears and compare your
findings with this Chaptes's Specifications
(sea illustration). i they are discolored or
severaly worn they are probably bent. If
damage of wear is evident, check the shift
fark groove in the comesponding gear as well,
Inspect the guide pins and the shaft bore for
excessive wear and distortion and replace any
defective parts with now ones.

8 Gheck the shift fork shafts for evidence of
wear, galling and other damage. Make sure
thve shift forks move smoathly on the shafts, |
1 shafts are worn or bant, replace tham with
NEW MBS,

Installation

B Installation is the revesse of removal, noting

thia following points:

&) Lutwicate al parts with engine ol befors
insfaiing e,

Bb) Use non-parmanant thread locking agant
o the threads of the shift drim and shift

21.5 Check the edges of the fork grooves
for wear, especially at their points (armows)

rod retaining plate bolts. Tighten the bolts
securady,

32 Initial start-up after overhaul

1 Make sure the cooling system is checked
cangfully (especially the coolant lavel) before
starting and running the engine (see Dally
{ora-ride) checks), Make sure the engine oil
level is comect (see Daly [pre-rde) checks),
2 Full off the spark plug caps and insert Tour
spare spark plugs into the caps; lay the spark
plug bodies against the cylinder head - make
sura they make good ground (earth) contact
with the head metal otherwise the ignition
system may be damaged.

! Warning: Do not remove the spark

plugs from the engine te do this

because atomized fuel from the
spark plug holes could ignite.
3 Turn the kil switch o the AUN position and
turn the ignition ON. Crank the engine over on
the starter molor until the oil pressure
Indicator light goes off (which indicates that ol
pressure exists). Turn the ignition OFF and
remove the spare spark plegs. Install the
spark plug caps.
4 Make sure there 5 fuel in the tank, then
push the button on the fuel tap several times
to prima the carburéetors and cperate the
chighe.

®

5 Start the engine and allow it 1o run &t
miaderately fast fdle untll It réaches cperating
tempaerature,

Warning: If the ol pressur
A indicator light doesn't go off, or i
comes on while the engine i
rurnning, stop the engine immediatoly.
& Check canefully for oll leaks and ke sun
the transmission and conftrols, especiaily the
brakes, function propedy bafore road testing
the machine. Reler to Section 33 for tha
recormmaended break-in procedure.
T Upon complation of the road test, and aftef)
the ‘engine has coocled down completaly,
recheck the valve clearances (see Chapber 1)

33 Recommended break-in
ure

1 Any rebuilt engine needs time o break-ky
aven i parta have beon installed in thes
original locations. For this renson, treat the
maching gonthy for the first few miles to make
suré oll has circulated throughout the enging
and any néew paris mstalled have started o
Sl

2 Even groater care is nocessary Il tha anging
has been rebored or a naw crankshafl has
been installed. In the case of a reborg, (he
enging will have to be broken in as if b
machene were new. This means greater use of
the transmission and a restraining hand on the
throtthe until at least 500 miles (BOO k) haw
been coversd. Thare's no point in keaping o)
gy set apeed limét - the main idea is 1o keep
from lugging (abouring} the engine and (o
gradually incraase perlormance until the 500
mile (800 km) mark is reached. Thess
recommandations can be lessensd to e
extanl when only a now crankshafi i
installed. Experience is the best guide, sinoe
It's easy to tell when an angine s runining
fremaly.

3 H a brication fallure is suspected, stop the
engine immediately and try 1o find the casa
If an engine is ren without oll, even for & sho
paricd of time, ireparable damage will ooou,

31.6a 5hift drum detaits

1 Pin plate 4 PFins
2 Bewring holder 5 Shiff drum
3 Bearing

3160 Align the hole in the bearing holder

with the shift drum pin
A Bearing holder C Dowel
B8 Hoie 0 Shift drum

31.7 Measure the thickness of the fork
ears and replace the forks If they're wom
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Engine, clutch and transmission
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Contents

ARemnator chaln - adjustment, remonval, inspection and instaflation .. 27

Alermator shaft and starder clutch = ramdoval, inspection and

instalation . .. 28

mﬂmmm a‘enmal |napammar|jlmlallumn .29

Camshal chain tensioner - removal and indgtallation a

Camshafts, rocker arm shatts and rocker amas — ramdoval,

Clubch = removal, nmﬁmihﬂlnmm

Clutch hydraulic System — removal, overhadd, installation and

&yslem bleeding .

mmwbmnrm waﬂ hﬁpidmuﬁdwla'bon
i nbly and Tibly .

Wﬁmmpﬂmm u‘rupaclmandsamclm

Crankshalt and main bearings - mmmmmm 2‘5

Dyﬁmbhck removal, ingpection and instaflation | SO
Cylinder compression check ... ... 0 o oo ian o aaal:.‘a‘m,pla-r'l'

Cylinder haad - removal and instaflation . T T L

Cylinder head and vahes - disassambly, IHMMHH

Engine cilfilter change . saﬂmupmr'l
Emmﬂtmad'mmm rmtw.a] wupucllnnmdmmm .
Goneral IThOmmAION » ..y v e as o s be i b A R 1
Initial start-up after overhawl ... ... R L
Maén and connecting rod bearings - paﬂera]nnte § Sk, i Al
IMBjor enging repar — goneral NoM8 . ... iiciraie i aennrers @
0l pan and hoses - mmvmarﬂlnstaﬂmm .18

Dl prossure refiel valves - removal, inspection and mtnln'lhn .18
Gl pumg — pressure check, removal, inspection and installation . ., 17

Operations possibée with the engine in the frame .. ... .. ........ 2
Diparations requiring engine removal . . ) e e}
Piston rings - installation £ 15
Pistons - remowval, Impmmnnndumm:m .................. 14
Recormmended break-in procedurs .. .. ... e ]
Shift drum and forks — removal, Imp-a-c:lluﬂandﬂulallabon ....... 3z
Spark plug replacement . ... ..., enianinensaans sea Chapler 1

Transmkssion shafts - disassembly, inspection and reassembly . .. 31
Transmission shafts - removal and installation

........................................... 12 ‘Valve cover = removal and installation | . ...
Enging - removal and installation | . . . . 5 Vahweshalve seats/valve guides - servicing . .
disassembly and rexssembly - general information . 6 ‘Water pump - check, removal and installation
Engine oil level check . ............... soo 'Daily fore-ridel checks
Degrees of difficulty
Ensy, cuitabie for % | Fairly easy, sutable 5’“& Fairty difficult, i}{, Difficult, suitable for Very difficult,
novica with littie 'b“ for beginner with o M&rm% experenced DIY suitabde for expert DFY
exparience q,‘ SOMeE expenence & DY mechanic Ay | mechanic or professional
Specifications
General
R s e D e e L L e e i e L TR e
Gﬁﬂununﬂoﬂhg fiewasaasisesinsaasmasasaasinisasnnaasass 1<2-3-4 (from laft end of engine
Firing onder . 1-2-4-3
Wlamu:mnls
Right front adjuster protrusion .. ... ... oo ooioiiiion . 115 mimn {00453 mch)
Laft bront pojuster profumion . ... cuaaiiieiiasinan s canaaasss  VE.S5 mim (0UG49 bnch)
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Camshaft and rocker arms
Lobe height

e o L e S e R

K and M modals

EaaringuHe}m
Nu.1anum.4b-awmgnupa

Standard . Rl o R e R S S A e S o

Maxdimum . .
Nmzwmammw
Standard .

Y R A e R e S

Journal diameter
MNa. 1 and na, 4 caps
Standarnc

Cam chain 20-fink lengih

Rocker arm Inwdu tih'l'lﬂﬂ

Cylinder head, valves and valve aprlng.s

Cylinder head warpage limit . R f T

Vadva stem runout

Valve stem :ﬂmmmr
Intaka

MR e R

Valve hiaad margin thickness
Intake

PRI < < oo i o o o R RS AR e

Minirmum
Exhonast

Ma:dm.m
ummmm:uWWump

Blandand . boaca s ps s i

RN T S S ]

Valve Seat width (intake and exhaust) |
Wahma spring free length (with inner and mrbarapl’nga:l
Innar spaing

Duwspﬁhn

Walve spring 'lﬂlunithmﬂ‘ﬁ‘!ﬂh Sm

35.39 to 35.53 mm (1.3933 to 1.3088 inch)
36.67 to 36.81 mm (1.4437 to 14492 inch)
36,48 to 36,82 mm (1.4382 to 1.4417 inch)
0.048 to 0.097 mm (0.0019 to 0.0035 inch)
0,18 e (0,007 ineh)

0.078 to 0127 e (0.0030 tn 00047 inch)
021 mm §0.0082 inch)

23,930 1o 23.952 mm 0.8421 1o 0,9429 inch)
23,80 mm {8408 inch)

23,900 to 23.922 rmm (0.9408 to 08416 inch)
29.87 man (08368 inch)

24,000 to 24.021 mm (0.94948 to 09457 inch)
2408 mum (0L8480 inch)

0.02 mm or less {0.0008 inch or lass)
0.1 o (000039 inch)

135,52 to 155.9 mm (6,122 to 6, 1377 inch)
158.0 mm 62204 inch)

12,000 to 12,018 mm (0.4724 to 0.4731 inch)
12.34 mm (0.4858 inch)

11.966 to 1.984 mm {04717 to L4718 inch)
11.84 mm {0.4700 inchj

.05 mm 0.002 inch)

001 mm {0.0029 inch)

10,05 mm {0.002 inch)

4. AT to 4,480 mm (0L 1TE2 1o QATET inch)
446 mm {01755 inchi)

4.455 to 4.470 mm (1.1754 1o 01753 Inch)
4,44 mm (01748 inch)

0.4 o 0.6 mm 00157 inch)

0.25 mm {0.0098 inch)

0.7 1o 0.9 mm (00275 to 0U0354 inch)
0.5 mm 001986 inch)

£.500 to 4.512 mm 01771 to 01776 Inch)
4,58 mm (0.1803 inchj}
0.5 ta 1.0 mm (00196 to 0U0384 inch)

36.5 mm [1.4370 inch)
34,7 mm (1.3661 Inchj

£2.7 romn (1,681 Inch)
40,9 mm {1.5102 inch)

2.7 mm (1.6811 Inch)
41.3 mim (18258 Inch)
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Cylinder block
Bora chametar
BRI . ioe e en R b e e e s e e T RO0000E T1.012 mm (2.TE53 to 2. 7957 inch)

70.942 to 70.958 mam (2.7827 to 2.7936 inch)
T0.80 mm (2.T87T4 inch)

0,043 to 0L070 mm (000015 to GLO0O2T inch)

+ 05 mm (0,020 inch) (one oversize only)

0,05 1o 0009 mm (0.0019 te 000035 inch)
0.18 mm {0.0074 inch)
0,03 1o 0.07 mm {0.0012 15 0.0027 inch)
0.17 mn {0.0066 inch)

0.84 1o 0.86 mm {00330 1o 0.0338 inch)
0.54 mm {0.0370 inch)

casessaiasiipiansnanaispasnas OFT 00T mm 00303 1o 0.0311 inch)
fing end gap
Top and second
o
S1andard ... ccaeiaanarrirrnnsnraaaasrrrnnnanaasssrsnns Ou0 b 070 mm §0.0078 to 0.0275 inch)
MEOOITWIT . .. ciuisreiionanmaassisoniincinnisisnanss TLAmm 0511 inch)
Crankshaft and bearings
Main bearing oil clearance

0.20 1o 0,35 mm {0.0078 to 0.0137 inch)
0.7 mm (0.0275 inch)

Cerceidasaddieaciedede e s eees s 00012 te U038 mum (0L0005 ta 00014 inch)
Momarkoncrank thionw .. .....couvieiiiinenannanisnasnsa 31.584 to 31.982 mm (1.2592 1o 1.2595 inch)
‘Wimakoncrankthiow . ... ..........cciiiiaiena e, 31008 to 32.000 mm (12508 to 1.2598 inch)

Crankshalt sice cleprancs (endplay)

J and K modets
SRR . ... lis i ciee s b sl ditadh e et ss 0018 60 0U38 mm 000051 to 0U0148 inch)
0.05 to 0.20 mm (0.0019 to 0.0078 inch)
0.4 mm {0.0157 inch)

0.02 men {0.0008 inch or less
0.05 mem {0.0019 inch)

0.13 1o 0.38 mm (1.0051 to 0.0148 inch)
0.6 mem {00236 inch)

0.036 to 0.066 mm (0.0014 to 0.0025 inch)
0.10 mam {0.0039 inch)

37.000 to 37.008 mm (1.4567 to 1.4570 inch)
37.009 to 37.016 mm (1.4570 to 1.4573 inch)

Mo mrak on Crank oW . ..o iieaiiaaainissrsniareaaasa . 33,984 to 33,992 mm (1.3379 10 1.3382 inch)

Umarkoncrank theow . ........ crrannsnirrinrrnsrnnsaaas SL993 10 34.000 mm (1.3383 to 1.3385 inch)
Comnacting rod bodt streich

How oonnecting rod ..........covcinceinnisnsrrsnannasn. 02000 0.31 mm 0.0078 to 0.0122 inch)

Usaconnecting rod . .uuvavinirinnnsnnnsnnssissonssnsnsaass 028 b0 0.28 mm (000102 to 0.07110 inch)
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il pump and relief valve

Ol preasure (warmm) . . .
Ralief vahse opaning prasmn

Clutch
Spring iree length

SRS e i e e R T R s S T

Mimimum |
Friction plata mm
Steal pmeﬁuckam
Friction and st piluwpagl Iil'nH

Transmission
Gear ratios :m of mw
First .

Y o e e e e e e

Fifth .
Siuth .

Shift fork Bfmiﬂﬂﬂi

Stancland .
Maximum ...

Phipstodiin A" A 1 T mn  a a T

Shift fork guide pin diameter

Torque spociﬂl:aﬂm

Camshaft beatng cap BolbE .. . ..ccuvieiianisnansanans
Qil hose banjo bolt (to oil passagacover) ..., ... -..q.
Olihose lowerfiting bolts ... ... ... ivieiiniinnannas
Camshalt chain tersioner cap [Land Mmodals] .. .. .......o000...

1I:Irr'|'n|:qrﬁnd-erhaadbnhs
Final torgus

B . ... ... SIS PG ) e D b o L b,

Reused bofts .
& mim cylinder haan!:-ﬂln

cmwluwmum R R

Cluich coverbolts .., . ...

Chrtch i re38IVOIr Gap TOtAINGI SCTEW ... ..2.2aevssrennsaans

Mastor eylindar clamp beds

G I8Ver PIVOL SCTOW -+ .. 1+ saceasaanssssnnennn e

Chuteh lever pivol scraw lockm
Clutch hose banjo bolts

Sl YN BIOBA VAN |1 2 oL o S e e

Ol pan bolts .

ORI = S Lo e L L s e

Engine mountng adjusters . .

Engmmounmmmmm: e Sgenke i Pk

mnmmdnﬂs[mnmﬂ]
Meswr rods . . .

.55 10 2,27 Bars {24 10 33 psl} @ 4000 rpm
4.34 to 5.85 Bars {63 to 85 psi)

34T mm {1266 inch)

33.5 mm [1.318 inch)

not specified

20,23, 2.8 mm (0.0787, 0.0905, 0.1023 inch)
0.2 mm {0.0078 inch)

2575 1 (36/16)
1,894 : 1 (36/18)
1699 : 1 (34/21)
1.400 1 1 {31/22)
1291 11 @21/24)
1200 : 1 {30/25)

605 to 615 mm (12381 to 0.2421 inch)
B.25 mim {0.2460 inch)

5.8 10 8.0 mm {0.0323 to (L2362 inch)
5.8 mm {02283 inch)

7.9 10 8.0 mm 037110 to 03149 inch)
not specified

B.05 to 8.20 mm (0.3169 to 0.3228 inch)
B.3 mm [0.3267 inch)

9.8 Nen (87 inch-Ee)
12 Nm (104 inch-lbs)
34 Mm (25 ft-ing)

8.8 N (87 inch-lbs)
8.3 Nm (74 inch-iba)

20 Nm (14.5 ft-Ibs)

54 Nm (40 fi-Ibs)

48 Nm (56 f-ibs)

12 Nm (104 inch-Its)

9.8 MNm (87 Inch-1bs)

9.8 Mm [87 inch-lbs) {gee note 1)
88 Mm (78 inch-lhs)

25 Nm (18 fi-Ibs} (zee nota 2}
135 N {100 fi-lbs) (see note 2)
1.2 Mm (10 inch-1bs)

8.8 Nm (78 inch-lbs)

9.8 Nm (BT inch-lbs)

5.8 Nm (52 inch-lbs)

25 Nm (18 ft-Ibs)

7.8 Nm €9 inch-1bs)

12 Nm {104 inch-lbs

12 N (104 inch-lbs) (see note J)
9.8 Mm (BT inch-lbs) (see nate 3
15 Mimi (11 #-lbs) (see note 3)
9.8 Mm {87 inch-lbs)

49 Mm (36 ft-lbs)

59 Mmi (43 fi-lbs)

20 N (14,5 f-ibs)
27 Nm (20 ft-ios)

25 Nm (18 fi-ias) + 120°
18 Mrm (13 fi-ibg) + 120"
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Torque specifications [continued)

Amernator chain tanskoner bolts . ..

Anernator coupling belt ...

et inkage retur spring post ...

20 m (145 fi-Tbs)

20 Nm (14,5 fi-ibs) [see note 5)
12 Mm (104 Inch-Tos) (see note 3)
12 Mrn (104 Inch-lbs) (890 note 3)

‘IEHm[‘IDllmh-!bl-Haunulnm

25 Mm (18 fi-fos)

12 Mm (104 inch-lbs) (sea note 3)

25 Nm (18 ft-1bs) (see note 3}
2.8 Mm{ﬂ-’i‘m—\h&!mmﬁﬂ;

9.8 Nm (87 inch-lts) (see note 3)

4.8 Nm (37 inch-bs]

4.9 Nm (43 inch-lbs) {sed note 3)

20 Nrm (14.5 ft-lbs)

12 Nm (104 ingh-fos) (see note 3)
12 Mm (104 inch-1bs) (see note 3)
12 hm (104 inch-ibs) (see mote 3)

Hotes:
(i) Apply non-parmanant thread focking agent o the threads of the two forward balts.

@ Apply non-permanent thread kocking agent to the threads.
) Uiso new bolts. Apply engine ol o the threads, the undersides of the boll heads and the nut surfaces thaf contact the connecling rods.

& Apply siicone sealant fo the threads.

The enginedtransmission unit is of the
wailsr-cooled, in-Hne, four-cylinder design,
irataled transversely ACross the frame. The
gt valves arg operated by double
eworhead camshafts which are chain driven
gff the crankshait. The englnaftransmission

constrected from aluminum alloy.
The crankeasa |5 divided norizontally,

The crankcase incorporalas a wat sump,
presaue-fod lubrication which uses a
gear-drivan. dual-rotor ol pump, an oll fiter
lldhy-paﬂwlwmrﬂy.a refel vates and
an ol pressure gwitch, Also contained in the
parkcase (s the alternator shalt and the

1 _mnﬂ.ord.rbdl

Power from the crankshaft |5 routed to the
{ransmission vin the clutch, which is of the
wat, multi-plate type and is gear-driven off the
erankshafl, The fransmisskon is a sin-apaad,
ponetant-mesh unit.

Tha componants. and assemblios listed
below can be removed without having to
e this engine from the frame. H, however,
anumbar of areas require attenticn al the sama
mmmmmnm

mmmmmm
componants

Water pump

Starter mator
Atgmator and mitemator chain
Ciutch assambly

Carm chaln tansioner
Camshalts

Ol pan and pumg

It is necessary 1o remowa tha engine/
tranamission assembly from the lrame and
the crankcass hahos 1o gain Access

1 It is not always easy 1o dateerming whien of if
an angine should be complately overhauled,
a5 a number of factors must be :

2 High mbleage s notl  nacassarily an
indication that an overhaul ks needad, whils
Jjow mileage, on the other hand, does not
prechude tha need for an overhaul. Fraquancy
of sarvicing is probably the singla most
imporant consideration. An engine that has
mmmmrwmmNW. as
well as othor required maintenance, wil miost
likaty give many miles of refiable service.
Comvarsaly, & neglocted enging, or o which
has not been broken in properdy, may require
an overhaul very sary in its ife.

4 Exhpusl smoke and  excesshee il
consumption are both indicaticns that piston
rings andior valve guides are in need of

attention. Make sufé ofl |saks are nol
respansible befone deciding that tha rings and
guides ara bad. Rofer to Chapter 1 and
porform a cylinder comprassion check 1o
ﬁamnimmrcﬂhhlmnnlumamlmmol
tha wiork required.

4 Hmmhmmmwmm
rumbding nolsas, the connecting rod andfor
main bearings ane probably at teull

& Loss of powar, rough running, excessive
valve train nolse and high fusl consumption
rates may also point 1o the need for an
owerhaul, especially il thay ore all present at
the sami time. I a complate tune-up doas ndl
remady tha situation, major mechanical work
is the only schution.

6 An engine overhaul generaily ol
mstoring the intemal parts fo the spacifications
of & nevw enging, During an overhiaul the piston
rings ang replaced and the cylinder walls ane

sorviced as wedl, since they ane usually in less
than parbect condition at this point, While the
angine is being overhauled, other components
guch as The carburetors and the starer mator
ean b rabuifl atso, The end result should be &
hmmﬁ:ﬂnﬂdnummﬂr
frgs miles as the orignal.

T WMIMWW.M
through all of lhe related proceduras o
familiarize yoursel!l with tha scops and
requiremants of the job. Overhauling an
sngine is not all that difficult, bast it is time
mﬂm.ﬁmﬂmmﬂmbﬁﬁﬂlhﬂ
uptoraniihumulmmcmdimﬂu
awallability of parts and make sure that any
necessary speclal tools, equiprmant and
mmm“mwwdhmw.
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5.8 Loave the radiator support brackets 5.10 Remove the engine sprocket, but
bolted to the engine leave the drive chain draped over the
output shaft

=5 | 5.14a Engine mount detafls

8 Most work can be done with typical shop
hand lools, although a number of precision
measuring tools are required for inspecting
parts to determine if they must be replaced
Often a dealer sendice depariment o
motorcycle repalr shop will handie ihe
inspection of parts and offer advice
concaming reconditioning and replacement.

T A= & goneral nle, time is the
primary cost of an overhaul
so It doesn't pay to install
worn or substandard parts.

B Az a hinal nole, 19 ensune maxkmum lile and
minimum ftrouble from a rebuilt engine,
everything mus! be assemblod with care ina
spotiessty chean environment,

5 Engine-

removal and installation |
Mote: Engine removal and installadion shoukd
ba doma with the ald of an assistant (o seoid
damage or infury that cowld occur if the emging
s dropped. A hydraulic Moer fack shoukd be
used to support and lower the enging ¥
possible Thay can be rented at low cosfl,

Removal

1 Support the bike sacunsly upright so it can
be knocked over during this procedune,
2 Remove the sealis] and the upper and
lower Tairing panels (5o Chapler 8).
3 Remove the clutch slave cylinder (ses
Section 20).
4 Drain the coolant and the engine oil {see
Chaptar 1).
5 Remove the fuel tank, air cleaner housing,
carburators and exhaust system (see Chap-
tar 4), Plug the carburetor intake openings
with rags.
8 Disconnect the spark plug wires (s
Chapter 1).
7 Remove the baflle plate frorm the vale covr
(see Section T). Disconnect the air sucticn
valve hosas (it equipped) from the vabve cover.
B Disconnact thi oll coolir hoses and remow
the radiator (see Chapter 3). Remove the
radiator mounting bracket, but leave ity
support brackets bolled 1o the engine (see
llustration).
B Remove tha shift pedal (see Section 21),
10 Remove the engine sprocket (see Chape
ter 6). Leava the chain draped over tha outpu
shaft (ses ilustration),
11 Remowve the air suction valve and the
vacuum switching valtve [if equipped) (58
Chapder 4).
12 Disconnect the negative cable from the
battery (e Chapter 8)
Warning: Always disconnect the
battery negative lead first and
reconnect it last.
13 Labed and disconnect the following wies
(refer to Chaplers & or 9 for component
location if necessany:



Engine, clutch and transmission (749 cc J, K, L and M models) 2Be7

5.14b This apecial tool is required to
leosen and tighten the locknuts on the
engine mounting adjusters

"-‘. ] -

Eide ... on the lower rear mounting
balt . ..

A ...'._.
518 Support the engine with a jack; place
ablock of wood beltween the jack and ofl
pan to protect the oil pan

519 Remowe the spacer on the upper rear
mounting bolt (arrow)

mounting adjusters accessibla from inside
the frame . ..

-« - on the right front mounting bolt
larrow) ...

5141

Pickup coil

Altarmator

Ol pressure, sidestand and neulral

swilches

Starter cabie
14 Loosen the locknuts on the engine
mounting adjusters and tha nuts on the
engine mounting bolts (ses Ilustrations).
15 Remows the sidestand {see Chapter 8),
16 Securely support the rear portion of the
framé on jackstands or equivalent. Make sure
whatever support you wsa is strong and stable
50 the bike can't be knocked over and the
engine can’t fall as s removed.,
1T Slowly squeezs the brake lever to lock the
front wheel, then secure the brake lever in the
locked position with a bungee cord or sirmitar tie.

520 Tumn the adjusters anti-clockwise to
back them away from the engine

5.144d ... and the nuts an the upper rear
mounting bolt . . .

5.14g ... and on the left front mounting
bolt {arraw)

18 Support the enging with a floor jack (soe
Ilustration). It's a good idea o use a block of
soit wood betwesn the jack and the oil pan to
protect tha pan from damage.

19 Remove the engine mounting bolts and
the spacer on the upper rear bolt (see
illustration).

20 Tumm all of the engine mounting adjusters
anti-clockwise so they're clear of the enging
(see ilustration)

21 Ralsa the engine slightly with the jack
Mova it o the right and unhook the chain Tram
thi output shaft (see llustration 5.10).

22 Slowdy lower the angine bo the fioor. Have
an assistant help you guide it so it doesn’t fall,
then move the engine to a suitable work
surfaca (see lustration].

522 Have an assistant halp support the
engine; lower it slowly and carefully with
the jack
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5.23 Turn the adjusters ol the way anti-
clockwise so they look ke this when
vigwed from inside the frame

Installation

23 Before installing the engine, install the
mounting adjusters and their locknuts. Leae
the locknuts loese and turn the adjusters all
the way anti-clockwise {see illustration).

24 Litt the engine up into its installed position
in tha frame. As you go, hang the drive chain
ower the output shaft (see ilustration 5.10).
25 Install the two rear mounting bolts from
tha laft side (see lllustration). Don't push
tham all the way in yet; leave them protruding
about 55 mm (24 inchas),

26 Use the jack to raise or lower the engine
and afign the front mounting bodt holes,

5.28 . .. and this is the left front adjuster

2T Screw tha right tront nmunling adjuster in
with an Allen bolt bit untll it protrudes from the
Insica of the frame the distance listed In this
Chapter's Specifications (see lllustration).
Warning: It's important to set the
mounting adiusters to the cormect
famgth, Otherwise the engine may
be incorractly positioned in the frame,
which will cause rapld drive chain wear
and possible unstable handling.
28 Screw the laft front mounting adjuster bn
with an Allen bolt bit until it protrudes from the
ingide of the frsme the distance listed in this
Chapler's Specifications (ses illustration).
20 Tighten both front adjusiers avenly to the
lonque Ested in this Ghapter's Specifications
30 Install both front mounting bolts and thedr
locknuts and tighten tham 5I|v;]|'|11=|I [see
lustration]).
31 Tumn the rear mounting adjusters in until
they touch the engine (see llustration), then
tighten them ta the torque listed in this
Chapler's Specifications,
32 Push both of tha rear mounting balts the
rest of the way in.
33 Tighten the front engine mounting balts
and nuts o the forgque listed in this Ghapter's
Specifications.
34 Tighten the rear engine mounting boits
and muts o the lorque listed in this Chapter's
Specifications.

! o A
5.30 Install both front mounting bolts and
their lecknuts and tighten them sighthy

35 Tighten the front mounting adjuster lock-
s, then the rear mouniing adjuster locknuts,
to the torque ksted in this Chapter's Specl-
cations.

38 Tha remainder of Installation is tho reversa
of the removal steps, with the following
additions:

g} Tighten the sidestand bracke! bolls to the
forgue disted in Chapder 8

b} Use new gaskets af all exhaust pipe
connectians.

o) Adfust the drive chain, throtte cables and
choke cable folowing the procedures in
Chapiler 1,

d) Fill the engire with of and the cooling
system with a 50/50 mixfus of antifreers
and water, albo falowing the procedres
in Chapter 1. Run the enging and check
for laaks

] disasse
[Sopion dsdasanily

. i
general information }

Mote: Refer fo the Tools and Warkshop Tips
Section af the end of this manual for furibe
infiorrnation,

1 Before disassembling the engine, clian the
witarior with a degreaser and rinsa it with

521 Tumn the rear mounting adjusters in
until they touch the sndgine
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G5 A selection of brushes s required Tor
chaning heles and passages in the engine
components

malar, A cloan engine will make the job easier
nd prevent the possibility of getting dirt inta
B internal areas of the engine,

L in addition 1o the precision measuring tools
mentoned earlier, you will need a torgque
wrench, & valve spring compressor, oll gallery
brushess, a péston ring removal and instaliation
Ioal, & piston fAng compressor. a pin-typa
spanner wrench and a clutch holder (ool
fwhich is described in Section 19). Some new,
chean enging oll of the comect grade and type,
ome engine assembly luba (or mohy-based
freasal, a tube of Kawasaki Bond liquid
giskat {part no. 92104-1003) or equivalent,
#d & ube of ATV {sdlicons) sealant will also
be required. Although It may not bae

tonsiderad a tool, some Plastigauge (lypa
HPG-1) should also be obtained 10 use for
thecking: bearing oll
Bestrations).

cleprances (soe

1.7 ... remaoving wire harmoss retainers
and trim as necessary

G.2b Type HPG-1 Plastigauge needed to
check main bearing, connecting rod
bearing and camshaft ofl clearances

3 An engine support stand mada from shor
lengths of 2 x 4" bolted together will facilitate
the disassembly and reassembly procedurss
[sea iNustration), The perimeter of the mount
should be just big enough 1o accommodate
i engine oll pan. i you have an automotive-
lype engine sland, an adapter plate can be
made from a piece of plate, soma angle ron
and some nuts and bolts.
4 Whan disassembling the engine, keap
‘mated’ parts tlogether (including gears,
cylinders, pistons, eic. that have been in
contact with each ofher during engine
operation). These "mated™ parts must bae
reused or replaced &s an assemibly.
§ Engine/transmission disassembly should
b done in the following general order with
rfenance o the appropriate Sections,

Ramove the camshatl and rockar arms

Ramove the cyfindor hoad

Rarmave the cylinder black

Ramove the pisfons

Rarnove the clufch

Ramaove the olf pan

Ramave the axtemal shift mechanism

Hamove tha attenator chain

Rernaove the alternator coupling

Separate the crankcase halves

Rermove the alternator shaff and stamer

mabor Giutch

Ramove the crankshaff and cannecting

rods

Remave the lransmizsion shafts/gears

Remave the shift drwmifonks
6 Reassambly is accomplished by reversing
the general disassembly sequance.

.
ofts ...

7.8a Remove the valve cover b

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

T Valve cover -
removal and installation

Mote: The valve cover can be revroved with
the amging in the frame. If the angine has been
mmaved, ignove the sfeos which don’t apoly.

Removal

1 Support the bike Secunedy upright.

2 Ramove the fuel lank {sea Chapter 4).

3 I you're working on an L or M model,
remove the air cleanar housing, ram air duct
and air intake duct ($ea Chapters 4 and 8),

4 Remove the throitie and choke cables (sea
Chapiter 4},

5 Remove the air suction valve (I equipoed)
{see Chapter 4),

6 Remove the ignition coils, along with the
spark plug wiras (sea Chapler 5),

T Aemove the baffle plate (see Hiustrations),
8 Remove the valve cover bolts and rubber
grommats (sea lustrations).

8 Lift the cover off the cylinder head, If it's
shuck, don't attempt to pry it off = tap around
the sides of it with a plastic hammer to
dislodge 1. Check the chain guide in the and
of the cover - if it's excessively wom, pry it
out and install a new one (See illustration).

Installation

10 Penl the rubber gagket from the head (ses
Mlustration). If it is cracked, hardenod, has
soft spots or shows signs of genaral
daterioration, replace it with a new ona.

T.8b ... and their rubber grommets
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7.9 Replace the chain guide inside the
valve cover il worn or damaged

7.41b .. .and replace the air suction tube O-rings if necessary
(L3 models use two O-rings at the bottom end of each tube)

11 inspect the seals on the camshafl
brackats and, on models aquipped with an aie
suction system, the O-rings on the air suclion
tubes (see illustration). i the seals are
cracked, hardened or detoriorated, pull them
off and install now ones. If the O-rings show
the same conditions, lift out the air suction
tubaa, install new O-rings and reinstall the
tubes (sea ilustration).

12 Clean the mating surfaces of the cylinder
esad and the valve cover with lacquer thinner,
acelone or brake system cleaner, Appdy a thin
fim of ATV seatant to the half-circle cutouls
on each side of the hoad (see liustration). if

7.13a Install the gasket on the cylinder
head . ..

7.10 Lift the valve cover gasket off the
cylinder head

you're working on an L or M model, also apply
zealani to the top and boltom of the gasket
along its strasght runs (at front and rear of the
Giskat).

13 Position the gasket on the cylnder head,
Paosition tha valve cover on top of the gashet
[see lustrations).

14 Make sure the rubber seals are on the
valve cover bofts. install the bolts and tighten
them evenly to the lorgue Nsted in this
Chapter's Spacifications.

15 The remainder of installation is the reverse
of remowval.

7.43b ... then install the valve cover on
the gasket

7.11a Replace the seals on top of the
camshatt brackets {arrows) if deteriorated
or damaged . ..

~ T ™Y

T.12 Apply sealant to the semicircular cutouts (arrows), ectending

outward to the lines

8 Camshaft chain tensioner -
removal and installation

Mote: The camshall chain lansioner can 8
removed with the engine in the frame. I I
angine has been removed, igmore the sheg
witich dont apply.

Removal

1 Suppodt thi bake secursly uprighl.
2 Remowve the fuel tank and carburelons s
Chapter 4),
3 f you're working on an L or M modsl, loos
the tenssoner cap bolt (eee Hlustrations).
4 Remove the tensionar mounting bolts &
detach [t from the cylinder block {
ustration).
Caution: The lenstoner piston locks
place as it extends. Once the fensions
boits have been loosened, the tensiong
must be removed from the engine and
piston reset before the bolts are tigh
I tha bollts are lposaned partway and i
rotightened withou! resetting the tensio
piston, the pisten will be forced against
cam chain, damaging the tansioner or i
chain.
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B.3a Camshaft chain tensioner details

B.3b Loosan the tensionsr cap bolt (arrow)
and the mounting bolts . ..

8.5 Camashaft chain tensioner companents

(LM model shown; JOK similar)

& Remove the cap bolt (L and M modals),
saaing washer and spring from the tensioner
pody (see ilustration B8.3a and the
sccompanying illustration) and wash them
with scdvent.

Installation

6 Lubricata tha friction surfaces of the
tomponents with moly-based graasa,

T Gheck the O-ring on the tengioner body for
tracks or hardening. I's a good idea to
mglace this O-ring &s 8 matter of coursa.

B8 Install the tensionar with the piston
ratracted

8 Lift the tensioner latch, compress the
tensionar piston into the body and release the
katch (see lustration). If you're working on a
J or K moded, insert a thin plece of wire into
the cap bolt hole 1o lock the tensioner plston
Iin position,

9 Apply non-permanaent thread locking agent
to the threads of the tengioner mounting bolts.
Pasition the tenslonar body on the cylinder
bleeck and install the bolts, tightaning them
securely (see iHustration). On L and M

B.11a Install the spring . . .

8.8 Lift the latch and push the tensioner piston into the bady

miadels, the flat side of the lensioner body
miust face the frame.

10 I you're working on & J or K modal, pall
tha wira oul of the cap bolt hole. Install ihae
cap bolt with a new O-ring.

11 Install the spring (L and M models),
soaling washer and cap bolt, tightening it o
the ftorque Hsted i this Chapter's
Specifications (See llustrations),

12 The remainder of Installation is the reversa
of remoyval

-

-
B.41b ... and the cap bolt with a new
sealing washer (L/'M model shown)
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9.6a Loosen the bearing cap bolts evenly;

note the cap number marks (arrow)

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

N

Hote: This procadurs can be performad with

the enging in the frama,
Camshafts

Removal

1 Remove the valve cover following the
procedurs ghven in S

2 Remove the lower right lalrln-,': panal (see
Chapler 8).

fi.6e ... the groowves in the right-hand cap
fit over the bearing retainer rings

8.7¢ The camshafts are marked with
1M {intake) and EX [exhaust)

3 Remove the pichup cod cover (see Chapter 5)
4 Refer lo the valve adjustment procedure in
Chapter 1 and position no. 1 cylinder at lop
clagd cantes I,TL'K,I on its m-mpraﬂﬂm stroka,
5 Remove the camshatt chain tensioner (sea
Saction 8),

6 Unscrew the bearing cap boits eventy, a
litlle &t a tima, until they are all loose [see
ustration).

Caution: If the bearing cap bolts aren’t
loasenad evanly, the camshaft may bind.
Remave the bolts and It off the bearing caps
[=ea lustrations). Mole the numbe n the
bearing caps which comespond to the
numbers on the cylinder head (see

9.8a Lift out the front chain guide . . .

9.6k Lift off the bearing caps . . .

Illuatratlun 9.6a). Whan you rainstall the
@ siird 1o Astall them in thé comect

positions.

T Pull up on the camshaft chain and carefully

guide the camshaft out (see llustration)

Wil the chunan Still eld tas, rmo

camshaft (see llustration). Look for

the camshafts. The intake camshaft should

have an [N § k and the exhaust camshal

should have an EX mark (see illustration). &

can't find thase marks, label ths
1% 10 ensure they are installed in thee
nial locations.
B Pull the exhaust side (front) cam chan
guide out of its slot (see Nustrations).

. than support the chain and §ft cd
the other camshaft

9.8b . .. the bottom end of tha chain guids
fits into a notch in the crankcase
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8.9a Support the cam chain so it won't
drop into the engine . .

8 While the carnshafis ane out, wire the chain
ia another componant to prevent it from
draopping down (soe Mustration), If the chain
B allowad to drop, it will become weadged
between the crankshaft amd case, which
could cause damage to thase componaents i
fhe crankshaft is turned with the camshafts
mmoved (See ilustration).

10 inspect the bearing cap O-rings (see
Bugtration), Replace them if they're flattenad,
brittle or dateriorated. It's a good idea o
mplace them as a matter of course whenever
the cam beasng caps are removed,

11 Cover the top of tha cylinder head with a
rag to provent forelgn objects fram faliing into
tha @ngine,

Inspection

Note: Eefore replacing camshafis or the
cylinder head and bearing caps because of
damagpe, check with Jocal machine shops
specializing in molorcycle angine work, In the
case of the camshalls, if may be possible for
cam lobas fo be welded, reground and
hardaned, at a cost far lower than that of a
naw camshafl. If the bearing surfacas in the
cyinder head are damaged, #f may be possible
for tham fo be bored out fo accep! bearng
insarts, Duwe fo the cosl of @ new cylindar haead
It s recormmanded that afl oplions be axploned
balore condemning it as trash!

i -

pointer . ..

8.14a Align tha 1.4 mark on the timing rotor with the crankcase

8.9b ... the chain is allowed to drop and
bunch up like this, turning the crankshaft
could cause damage

8.13a Check camshaft lobes for wear -
here's a good axample of damage which
will require replacement or repair

12 Inspect the cam bearing surfaces of the
head and the bearing caps. Look for score
marks, deep scraiches and evidence of
spalling (a pitted appesrance).

13 Check tha camshaft lobas for heat
discoloration {blue appearance), score marks,
chipped areas, flat Spols and spalling (see
IHustration). Measure the haighl of sach lobe
{see ilustration) and compare the results to
T mrinamurm loba heaghtt lsted in this Chagter's
Specifications. If damage is noled or wear s
excessive, the camshaft must be replaced.
Also, b sure to check the condition of the
rocker armna, as described later in thés Saction.

&

9.13b Measuring cam lobe height

MNote: No. 1 cyiinder must sill be at TDC
comprassion for this step.

14 Mext, check the camshaft bearing oil
clearances. Claan the camshatts, the bearing
surfaces in the cylinder head and thie bearing
caps with a clean, lint-free cloth, then lay the
cams in place in tha cylinder haad, with the
IN and EX marks on the sprockets facing
away from each others and lavel with the
valve cover gasket surface of the cylinder
head (see illustrations). Engage the cam
chain with the cam sprockets, so the
camshafts don't turn as the bearing caps aro
tightanad,

9.14b ... and position the camshaits like this
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e

15 Lay a strip of Plastigauge on the
camshaft journal, paraliel to the camshait
centerling

18 Caut ten strips of Plastigauge (type HPG-1)
and lay one plece on each bearing journal,
paralial with the camshali centerdine (see
llustration).

16 install the bearing caps In their proper
positions. The numbers on the caps mikst be
townard the frant of the engina. The first four
caps are numbered one through 4, counting
from the laft side of tha angine. The no. 5 cap
can ba identified by the size of its bearing
journals (they fit the ball baarings on tha ends
of tha camshafis).

17 install the cap bolis. Tightan the bofiz on
na, 5 cap {at the cam chain end) first, than
tighten the remaining cap bolts evenly, in
sevaral stages, 1o the torque listed in this
Chapter's Specifications. While doing this, do
mot let the camshafts rotatel

18 Now unscoiw the bolls, a tle at a tima,
and carefully &t off the bearing caps.

L

822 Check the ball bearing at the end of
each camshaft for loosaness, roughness
ar nolse

9.24 Gheck the cam bearing surfaces in
the cap and head to make sure they're
clean

9.19a Measure the width of the crushed
Plastigauge with the scale on the
container

18 To delermine the oil clearance, compars
tha crushed Plastigauge (at Its widest paint)
on each journal to the scale printed on the
Plastigauge conlainer [(see illustration).
Gompare the resulls to this Chapter's
Specifcations. If the oll clearance is greater
than specified, maasure the diameter of tha
cam bearing journal with a micrometer (sea
illustration). If the journal diameter is less
than fthe specified limit. replace the
camshalt with a new one and recheck the
claarance. If the clearance i still 100 great,
replace the cylinder head and baaring caps
with new parts (see the Mote that precedes
Step 12).

20 Except in cases of oll starvation, the
camshaft chain wears very little. If the chain
has stretched excessivaly, which makes it
difficult to maintain proper tension, replace it
with o ninw oni (S0e Saction 29),

21 Check the sprockets for wear, cracks and
other damage, replacing tham if necessary, if
the sprockets are worn, the chain is also
worn, and possibly tha sprocket on the
crankshaft (which can only be remadied by
replacing tho crankshali), If woear this severna is
apparant, the entire enging should be
dEsassembled for inspection.

22 Spin the ball bearing at the and of each
camshaft and check for locseness of rough
movemant (see iHustration). The camshatts
st b riplaced i the bearings ane dafectiva,
23 Check the chain guides for wear or
damage, If they are wom of damaged, replaos
.

8.27a Make sure the bearing cap dowels
are in place . . .

9196 Measuring the cam bearing journal
diameter

Installation

24 Make sure the bearing surfaces in the
tylinder head and the bearing caps ane claan
[see illustration), Apply a coat of chean
engine ofl to the bearing surfaces and
camshalt journals. If you'ne reinstaliimg the old
camshafts, lubricate their lobes with chean
angine oil; If you're instailling new camshalts,
lubricate the lobas with a thin coat of
maolybdenum disulfide grease,

25 Lay the camshafis in the cylinder head (do
not mix them up), enswing the marks on the
cam sprockets are aligned npn:p-ml:.' [ETT ]
Mustration 9.14b).

28 Make sura tha timing marks are aligned as
degcribed in Step 11, then mesh the chain
with the camahalt sprockets. Count the
number of chain link ping between the EX
mark and the IN mark (see [Hustration 8.14b)
There should ba no slack in the chain batwesn
tha two sprockets,

27 Make sure the bearing cap doweds (and the
locating hall-rings on no. 5 bearing cap) are in
position (soee illustrations). Instafl the bearing
caps (see ilustrations 9.6, 9.6b and 9.8c).
Caution: Be sure to install the caps in the
correct locations; they're machined as a
sat with the cylinder head, so installing a
cap in the wrong location may cause the
camshaft to seire,

28 Install the cap bolts, Tighten the bolts o
no. 5 cap (at the cam chaln end) first, then
tighten the remaining cap bolis evenly, in
soveral stages, to the torgue listed in this
Chapter's Specifications.

L N |
#.27h ...and install the bearing retainer
rings
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8,35 Thread a bolt (see text for details)
inlo the end of the rocker shaft and pull on
the balt to remave the shaft

8306 Check the cam contact and valve contact surfaces (armows)
for wear and damage; measure the inside dlameter of the rocker

‘o

arm with a small hole gauge . ..

2 Insert your finger or a wood dowel into tha
tam chain tensioner hole and apply prassura
I thiy caem chain. Gheck the timing marks to
make sure they ara aligned {see Step 14) and
there are aiill the cormect number of link pins
betwean the EX and IN marks on the cam.
sprockats  (see  illustration 9.14b). 1T
necessary, change the posiion of the
sprockatl(s) on the chain 10 bring all of the
marks intor aignment.

Caution; If the marks are not aligned
sxactly as described, the valve timirg will
bo fncorrect and the valves may contact
the pistons, causing extensive damage to
e angine.

0 Ipsiall tha cam chain tensioner as
descripad in Section 8.

M Adjust the valve clearances (ses Chapter 1).
X2 The remainder of installation is the reversa:
of remcial.

Rocker arm shafts and rocker
arms
Removal

33 Remove the camshafts following the
procedura given above. Be sure to keep
fension on the camshaft chiin,

M Remove the oll passage cover from the

lait enc of the cylinder head (sea Section 16),
35 Thread a bolt (M8 x 1.25 pitch = 20 mm)
into the end of one of the rocker arm shafts
and use it as a handle to pull the shaft out
{see illustration).

36 Remove the rocker arms and spangs (see
fllustration). Either slip them onto the rocker
shaft in the order of removal, or label tham so
they can be retuned fo their original
positions. Make sure the valve adjustmant
shims remain in the valve spring retainers.

27 Repeat the above Steps to remove the
other rocker arm shalt and rocker ams. Keep
all of the parts in order so they can be
reinatalied In thedr original location.
Inspection

38 Clean all of the componants with sohant
and dry them ofl, Blow through the ol
passages in the rocker arms with compressad
air, it available, Inspect the rocker arm faces
for pits, spalling, score marks and rowgh spols
(see llustration 9.38). Check the rocker am-
to-shaft contact areas as well. Look for cracks
in sach rocker arm. If the faces of tha rocker
anms are damaged, the rocker arms and the
camshafls should ba replaced as a sot.

30 Maoasure the diamater of the rocker arm
shahts, in the aréa whene the rocker arms ride,

9.38¢c ... then measure the diameter of the gauge with a

micrometer

and compare the resulls with this Chapter's
Specifications  (see illustration). Alsa
measura the inside diameter of the rocker
anms and compare tha résults with this
Chapter's Spacifications (see illustrations). If
gither the shaft or the rocker arms are wom
beyond the specified limits, replace them as a
sat,

Installation

40  Position the rocker arm and springs in the
cylinder head (see iustration). If you're
reinsialling the original rocker arms and
spiings, relurn them to their original kecations.

9.40 Pesition the rocker arms and springs
in the cylinder head, then slide the shafts in
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9.41a Rocker assembly details

1 Exhaust rocker shalt
2 Intake rocker shalf

41 Lubricate the rocker arm shafts with
engine ail and slide them into the cylindar
head and through the rocker arms and
springs. Install the rocker arm shaft with the
béue mark and groowva on tha intake side {see
flustration). Inserl both rocker arm shafts
from the left side of the head (the same side
they wire remaved from), with tha plugged
end of each shaft going in first, When the

10.6a Remowve the two B mm bolts at the

rocker shafls ane pushed all the way in, thay
should be recessed 0.1 to 0.9 mm (0,004 ta
0.036 inch} inside the bore in the cylinder
head (see llustration).

42 Refer 1o Sectitn 16 and install ths ol
passage cover on the lefl end of the cylinder
head.

43 Install the camshafts following  tho
procedure described earber in this Section.

10,86 Then remave the 10 mm bolts
evenly, starting with the outer bolts and

8.41b Rocker shaft installation details

1 Lait cylinder head 3 O-ring
3 Biue paint mark or groove cover 4 Cylinder head
4 Shaft end plugs 2 Rockershaff 5 Rocker shaff support

10 Cylinder head -

Caution: The engine must be completely
cool before beginning this procedure, or
tha cylinder head may become warped,

Removal

1 Rafer 1o Section 5 and remove the engne
fromm tha mdtorcyche,

2 Remove the vabwe cover (sea Section 7).

3 Aamove the cam chain lensioner (Section 8]
4 Ramove the camahafts and the front side
cam chain guide (seo Section )

5 Remove the oil passage cover from the lefl
end ol the cylinder head (308 Secthon 16}

8 Remove the two B mm bolts frorm the cam
chain end of the cyiinder head [(see
ilustration). Loosen the remaining ten 10 mm
bofts eventy, in two or three stages, starting
with the outer bolts and working irward 1o i

end of the cylinder head [arrows) working inward center of the cylinder head [sees Hlustration)
INTAKE
SIDE
ALTERNATOH B \ H / it
SIDE — ey
¥ -
CAM
CHAIN
SIDE
EXHAUST :
SIDE

10.6c Label the balts; thera are four different combinations of
balt size, head shape and washer thicknass

10.6d The bolts on the rear [intake side) of the head have culouts
{arrows); the altermator side bolts have thinner washers
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10.7 Lift the cylinder head off

Label the bolts 50 they can be raturned to
their correct locations [seo ilusirations). The
cam chain side bolts are smaller than the
ciher ten; the altemator side bolts have
thinner washers; the intake side bolts have
culivwiy s on either side of the boll haad.
T Lift tha cylinder haad off thae cylinder biock
[see Hlustration), 1! the head s stuck, tap
pround the side of the head with a rubber
mallel to |ar i loose, or use two woodan
dowels Inserted info the inlake or exhaust
ports to lever the head off. Onca the head is
of, remnowve the gashet.

Caution: Dan't attempt to pry the head off
by inserting a screwdriver between the
fhead and the cylinder block - you'll
damage the sealing surfaces.

8 Support the cam chain 20 0 won"t drop into
the cam chain twnned, and stull a ciean rag
mto the cam chain unnel 1o prevent tha entry
of detwis (see ustration), Remove any head
bolt washers hat didn't come off with the
bolts, using a pair of needie-nose pliens.

8 Remove the two dowel pins from the
cylinder block (see iustrations),

10 Check tha cylinder head gasket and the
mating surfaces on the cylinder head and
bleck for leakage, which could indicate
warpage. Rafer to Section 12 and check the
flatness of the cylinder head,

e Z

10.15a Install the head bao
on the rear (intake side)

|

lts; the bolls with the cutouls (amow) go

10.8 Stuif a clean rag inte the chaln cavity

{arrow) so nothing is dropped into it

comer [arrow) ...

Sl

1086 ... and at the left front comar
{arrow]
11 Clean all traces of old gaskal material
frem the cylinder head and block. Be caraful
not 1o et any of the gasket matarial fall into
the crankcasa, the cylinder bores or the waler
PAassagde,

Installation

12 Install the two dowal pins, then lay the
naw gaskel in place on the cylinder block.
Make gure tha UP mark on the gasket is
positiomed on the intake (rear) side of the
enging and Is right side up (see lllustration]). i
the word UP reads backwards, the gasket is
upside down. Never reuss the old gasket and
don't use any type of gasket sealant,

10,12 The UP mark should be upright
whaen the head gasket is installed

13 Carefully lower the cylinder head over the
dowels. It Is helpful to have an assistant
support the camshaft chain with a piece of
wirg 50 it doesn’t fall and become kinked or
detached from the crankshaft, When the haad
Is resting against the cylinder block, wire the
cam chain to ancther component 1o Keep
lension on il

14 Lubricate both sides of the head bolt
washers with engine oll and place them over
tha 10 mm haad bolts, The two thin washers
go on the bolts at the alternator end of the
NG,

15 Install the hesd bolts (see lNustralion).
Using the proper sequence (see illustration),

e ) il

10,15k Cylinder head bolt TIGHTENING sequence
T Infake side bolt washers

2 Front
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12.5 Thoroughly clean the combustion ch.
seratch it

tighten the 10 mm bolts to the inittal torgue
Ested in this Chapter's Specifications.

16 Using the sams sequancse, tighten all of
the bolts to the final torgue listed in this
Chapler's Specifications.

17 Install all parts removed for access,
making sure that the cam chain front guide
engages the notch in the crankcase (see
iustraticn 9.8b).

18 Change the angina oll (see Chapter 1)L

11 m;mm
sanvicing

1 Because of the complex nature of thiz job
and the special toots and equipment required,
sarvicing of the valves, the vaive seats and the
valve guides (commanly known as a valve job)
s bt el o a professional.

2 The home mechanic can, however, remove
and disassemble the head, do the inltial
cheaning and inspaction, then reassermble and
daliver the head to a dealer service

depariment or propardy equipped motorcyche
repair shop for the actual vahe servicing.
Aafer to Section 12 for those procedures.

3 The dealer Service department will rermcve
the valses and springs, recondition or replace
the valves and valve seats, réplace ihe vahe

. compress the Spring and remove
tha keepers (callabs)

.
127h ..

guides, check and replace the valve springs,
spring refaingrs and keepers (as necassary),
replace the valve seals with new ones and
reassemile the valve componants,

4 After the vaive [ob has baen performad, the
head will be in like-new condition. Whan tha
b 5 redurnied, be sure to clean it again very
thoroughly bafors instaliation on the enging to
remove any metal particles or abrasive grit
that may still be present from the vahe sarvice
operations. Use eomprassed air, i available,
1o bilow out all the holes and passages,

12 Cylinder head and valves - 5
disassemily, inspection
and reassembily

1 As mentioned in the previous Section, valve
servicing and valve guide replacemeant should
be left to a dealer service department or
motorcycle repalr  shop, Howaver,
disassambly, cleaning and inspection af the
valves and rolated components can ba done
[if the necessary special tocts are avallable) by
the homa mechanic. This way no expanss is
Incurred i the ingpaction reveals that sendcs
work Is nod required at this time.
2 To properly disassemble

tha  valve

components without the risk of damaging
them, a valve spring compressor i absolutely

12Te ... the valve spring retainer . . .

12.Ta Install & valve spring compressor , . .

necessary, I the special 1ool is not avaitabis,
have a dealer sarvice depariment or molo-
cycle repair shop handle the entire procass o
disassembly, Inspection, service or repair (#
required) and reassembly of the valves.

Disassembly

3 Remova the rocker anm shafts and rocioer
arms (sea Seclion 8). Siore the componénts in
such a way that they can be retumed to thes
ariginal locations without getting mixed uwp
(lab-pbed plastic bags work well). Pick the vake
clearance adjustment shims out of the valwe
spring refainers, using a8 magnet il necessany,
and $ore thiem with their relative rocker arm.
4 Belore the valves are removed, scrape
iy any traces of gasket material from the
haad gaske! sealing surface. Work sbowly and
do not nick or gouge the soft alweminum of the
head. Gaskel removing solvents, which wok
vary waell, are available at most motorcyels
shops and auto pars stones

& Carefully scrape all carbon deposits out of
the combustion chambar area  (ses
Mlustration]. A hand held wine brush or a plece
of fine emery cloth can be used once the
majority of deposits have bean scraped away,
Caution: Do not use a wire brush mounted
in a drill motor, or one with extremely siff
bristies, as the head materisl is soft and
may be eroded away or scralched by the
wire brush,

6 Before proceeding, arrange to label and
slorgd the vahes along with their related
components so they can be kept separaie
and reinstalled in the same valve guides they
afe remaved from (Bgain, plastic bags work
wall fior thia),

7 Compress the valve spring(s) on the first
valve with a spring compressar, then remow
the kespers/collets and the retainer from the
vialve assembly (see illustrations]. Do nat
compress the spring(s) any more than &
absolutely necessary. Carefully release the
valva spring compressor and remova the
apning(s), spring Seal and valve from the head
[see Hlustrations). If the vahe binds in the
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12.7g Vaive details

1 Vahe stem 5 Oufer wvalve Soring
2 Od soal & Vahwe spring
3. Bpring seat retainey
4 Innervalve spring T Keepers (collels)
faxcopi 8 Tightly wound
of modsls) coily

guide (won't pull through), push it back into
the head and deburr the area around the
keopericollet groove with a very fine file or
wheistona {see ilustration).

8 Ropeat the procedurs for the remaining
valves. Remember to keep the pars for sach
vahve bogpather so thay can bae reinstalled in the
same location,

@

12.Th Check the area around the
keeper/collet groove for burrs

1 Busrrs (removed) 2 Valve stem

9 Once the valves have been removed and
fabeted, pull off the valve stem seals with
pliers and discard them (the old seals should
nierves pe reused).

10 Naxt, clean the cylinder head with solvent
and dry it thorowghly, Compressed air will
speed the drying process and ensure that al
holes and recessed aneas are clean,

11 Clean  all of tha walve a.p(inga..
keepers/collels, retainerss and spring Seats
with solvent and dry them thoroughly, Do the
paris from one valve at a time so that no
mixing of parts bebween valves ocours,

12 Scrape off any deposits that may have

1214 Check the gasket surface for flatness with a straight-sdge
and feeler gauge; measure in the directions shown

1271 . .. and the valve

formed on the valve, then use a molorized
wire brush to remove deposits from the valve
heads and stems. Again, make sure the valves
do not get mixed up.

Inspection

13 Inspact the head vary carafully for cracks
and other damage. i cracks ane found, a new
feird will ba required. Check the cam beaning
surfaces for wear and evidence of seizura,
Check the camshafts and rocker arms for
wear as wall (see Saction 9).

14 Using a precision straight-edge and a
fealer gauge, check the head gasket mating
surface for warpage. Lay the straight-edge
lengthwise, across the head and diagonadly
{comer-io-comer), Intersecting the head boh
hales, and try to shp 2 0.002 in (0,05 mm)
Tonlor gauge undar it, on either side of each
combustion chamber (ses Hustration). If the
feeler gauge can be inserted batween the
herd and the straightedge, the head is
warped and must either be machined or, if
warpage s excessive, replaced with a new
Qnid,

15 Examine the valve seats in each of the
combustion chambers. If they are pitted,
cracked or bumed, the haad will risquine valve
safvice that is boyond the scope of the homae
mechanic. Measure the valve seat width (see
illustration) and compare it to this Chapter's

1215 Measuring valve seat width
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12.18a Measure the valve guide inside
diameter with a hole gauge . ..

Specifications. If it is not within thi specified
range, of i it vanes around its circumbanence,
valve senvice work is requined,

16 Clean the valve guides to remove any
carbon buildep, then measura the inside
diarmaters of the guides (at both ends and the
centar of the guide) with a small hole gauge
and a D-to-1-inch micromater  (see

12.16b . . . then measure the gauge with a
micromaeter

Mlustrations). Record the measurements for
future raference. The guides are measured ai
the ends and at the center to detenmine if they
arg wormn in @ ball-mouth pattern {more wear at
the ends). If they are, guide replacemant is an
absolute must.

17 Carefully inspect each valve face for
cracks, pits and burned spots. Chack the

PO

(8)

valve stem and the keeper groove area for
cracks (sea illustration). Rotate the vahse and
check for any obvious indication that it &
bent. Check tha and of tha $tem for pitting
and excassive wear and make sure the bavel
is the specified width. The presence of any of
the above conditions indicates the nead for
valve servicing.

18 Measure the vahee stem diameter (ses
Mustration). If the diamater is less than Esled
in this Chapter's Specilications, the valves wil
have to be replaced with new ones. Also
check the valve stem for banding. Sot the
valve in a V-block with a dial indicator
touching the middle of the stem (se
ilustration). Rotate the valve and note the
reading on the gauge. If the stem runoul
exceads the value listed in this Chapler's
Specifications, replace the valve, Measure the
vahve head margin  thickness  (sed

Hlustration). Replace the valve if it's less than
tha thickness listed in this Chapler's
Spacifcations.

W E!

i

12.17 Check the valve face (A}, stem [B) and keeper/collet
groove (C] for woear and damage

12.18a Measuring valve stem diameter

VAR

=

--...F-

12.18b Check the valve stem for bends with a V-block

{or V-blochks, as shown here) and a dial indicator

12.18c Measuring valve head margin thickness
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12.18a Measuring the free length of the
wvalve springs

18- Check the end of sach valve spring for
wear and pitting. Measure the frea length (sea
flustration) and compare it to this Chapter's
Spacifications. Any springs that are shorler
than specified have sagged and should nol ba
mousad, Stand the spring on a flat surface and
chack it for squareness (sea llustration).

M Check the spring retainers and
kspperafeollets for obwvious wear and cracks.
Amy questionable parts shoubd not be reused,
a5 eclensive damisge will scour in the svent of
fadure during engine cperation.

H M the nspaclion indicates that no service
work is reguiréd, the valve componants can
b reinstalled in the head,

Reassembly

22 Belore installing the valves in the head,
they should be lapped to ensurd a positive
seal betwoen the valves and seats. This
procedurs requires coarse and fine valve
lapping compound (avallable at auto pars
stores) and a valve lpping tool,

avallable, a piece of rubber
TP e
slipped over the valve stem
[after the vailve has bean installed in the
gulde] and used to turm the valve.

23 Apply a small amount of coarse lapping
compound to the valve face (ses illustration],
then slip tha vabve into the guide.

i

12.24a After lapping, the valve face should
exhibit a uniform, unbroken contact

pattern (arrow) . ..

12.19b Checking the valve springs for
BOLIMENGSS

Caution: Make sure the vaive Is instailed
in the correct guide and be careful nof o
get any lapping compound on the valve
Sham

24 Attach the lapping tocl {or hosa) 1o the
valva and rotata 1he ool between the palms o
your hands. Use a back-and-forth motion
rather than a cicular motion (ses
Hiustration). Lift the valve off the ssat and
turn it &t regular intervals o distribute the
lapping compound proparly. Continua the
Iapplng procedurs until the valve tace and
s@al contact area Is of uniform width and
unbrokan around the entire circumfarance of
the valve face and seat (see llustration).
Once this s accomplished, lap the vatves
again with fine lapping compound.

25 Carefully remove the valve from the guide
and wipe off all races of lapping compound.
Uza solvent to claan the valve and wipa the
seal area thoroughly with a solvent soaked
cloth, Repeal the procedure for the remaining
il

28 Lay the spring seats in place In the
cylinder head, then install new valve stem
saals on each of the guides. Use an
appropriate size deep socket to push the
seals into place until they are properly
saated. Don't twist or cock tham, or they will
not seal propary against the valve stems.,
Alsa, dont remove therm again or they will be
damaged.

27 Coat the valve stems with assembly lube
or moly-based grease, then install one of

12.24b ... and the seat shouwld ba the
specified width (arrow) with a smooth,
unbroken appearance

12.23 Apply the lapping compound very
sparingly, in small dabs, to the valve face

them into ils gubde. Next, install the spring
soals, springs and retainars, compress the
springs and install the keepars/colels, Note:
Instad the springs with the Hghtly wound coils
at the bottom (maxt to the spring seatl. When
compressing the springs wilf the valve spring
COMOTessos, depress them only o5 far as is
absolufely npecessary fo  =ip  the
keapersicolials into place. Apply a small
amour of grease o the keepers/colets (See
Mustration) to haip hold them in place o the
pressure I relpased from the springs. Make
cartain that the kespersicoliets are SEcunly
locked in thair rataining grooves.

28 Support the cylinder head on blocks so
thve valves can't contact the workbench top,
then very gently tap each of the valve stems
with a soft-faced hammes, Thes will halp seat
the keepars (Coliets) in their grooves,

Once all of the valves have
* boan installed in the head,
Hi check for proper valve
sealing by pouring a small
amount of solvent inta each of the valve
ports. i the solvent leaks pasi the
valvays) fnto the combustion chamber
area, disessemble the valve(s) and
rapeat the lepping procedure, then
rainstall the valvefs) and repeat the
check. Repeat the procedure until a
satisfaciovy seal s abtained.

12.27 A dab of grease will hold the
kespers/collats in place while the spring
compressor ks released



2B=22 Engine, clutch and transmission (749 cc J, K, L and M models)

1:!3b Mmmmummmm

cylinder block . .
13 Cylinder ]blnnlt = §
el BN
Removal
1 Remove the engine from the bike (see

Section 5).

2 Following the procedune given in Section 10,
ramove the cylinder head. Make sure the
grankshaft is positioned al Top Dead Center
(TDC) for cylinders 1 and 4,

3 Detach the ofl cooler coolant hoses from
the coolant passage oo the front of the
cylinder block, then remove the coaolant
passage frem the cylinder block (see
Hlustrations). Check s O-ring for brittleness
or datenioration. It's a good idea to replace the
O-ring whenever the passage I8 remowed,

4 Lift out the cam chain front guide (ses
illustration 9.8a). Refer to Section 29 and
remove the cam chain rear guide,

5 Lift the cylinder block stralght up to remove
it [sen Mustration). If it's stuck, 1ap arcund it
perimeter with a soft-faced krammer. Don't
altempt 1o pry batween the block and the
crankcasae, a5 you'll ruin the sealing suriaces.
6 Aemove the dowsl pins from the mating
surface of the crankcase (see Mustrations).
Ba careful not to lel these drop Into the

(== 10 mm

13.8 Measure the diameter 10 mm and
&0 mm from the top, in front-te-rear and
side-to-side directions

13.8a Thera's a dowel at the left front
COTTET . .

engine, Stulf rags around the pistons and
remaove the gaskel and all traces of old gasket
material from the surfaces of the cylnder
block and the cylinder head.

Inspection

Caution: Don't attempt to separate the
linars from the cylinder block,
T Chock the cylinder walls carsfully lor
scratches and scong marks,
8 Using the appropriate precimion measuring
tools, check aach cylinder's diameter al the
two specified distances from the top of the
cylinder bore, paralial to the crankshaft axis
(sea Illustration). MNext, measure =ach
cylinder’s diameler at the same two locations
across the crankshaft axis. Compare the
results to this Chapler's Specifications. If the
cylinder walls are tapered, out-of-round, wom
beyond the specified limits, or badly scuffed
or scored, have them reboced and honed by a
dealer service depariment or a motorcycles
repair shop. It a rebore 5 done, oversize
pistons and rings will be required as well,
Note: Kawasaki supplies pisfons in one
averstze onfy — +0.5 mm (+0.020 inchj.
9 As an altemative, if tha preciaion maasuring
fools are not available, a dealer zervice
deparimant or motorcycle repair shop will
make the measuraments and offer advice
concaming senncing of the cylinders.
10 If they are in reasonably good condition
and not worn to the outside of tha limits. and if
e piston-to-cylinder clearances can be
maintained property (See Section 14), than the
cylindars do not have to be rebonad; honing is

all that is necessary.

13.5 Lift the cylinder block off the
crankcase

-« @nd at the right front comer

11 To perform the honing operation you wil
need the proper size flaxible hane with fing
stones, or a "botlle brush™ type hone, planty of
light @il or honing oll, sorme shop towels and &
aleciric drll motor, Hold the cylinder block ing
visa (cushioned with soft jaws or wood blocks)
when parforming the honing operation. Mount
the hone In the dill motor, compress the
stones and slip the hone into the cylingsr,
Lubsicate the cylinder thoroughly, turm on tha
drill and move thie home up and down in the
cylinder at a pace which will produce o fing
crosshalch pathem on tha cylinder wall with the
crosshateh lines intersecting at approximately
a 60" angla {see illustration). Be sure fo use
planty of lubricant and do not take off amy maons
material than e absolitely necessary io
produce the dasired effect. Do not withdaw
the hone from the cylinder while it ks running
Ingtead, shut off the dnll and continua moving
thie hone up and down in the cylinder wntil it

13.11 Honing the cylinders with o bottle-
brush type hone
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13.14 Install the cylinder block base gasket and both dowels on

the crankcase

comes 1o a complete stop, then compress the
stones and withdrin the hone. Wipa the ol out
of the cynder and repeal the procedure on the
remaining cylinder. Remember, do not remove
oo much material trom the cylinder wall. i you
do nat hive the toals, or do not desire to
parfamm the honing operation, a dealer service
department or motarcycle repalr shop will
generally do i for & reasonable fee,

12 Mext, the cylinders must be thoroughly
washed with warm soapy water 1o remove all
traces of the abrasiee grit produced during the
honing operation. Be sure 1o run a brush
through the bolt holes and fluesh them with
rurning water. After rinsing, dry the cylincers
thoroughly and apply & coat of light, rust-
pavetative oil 1o all machined surfaces.

Installation

13 Lubricate the cylinder bores with plenty of
claan eﬂ.ginaa- ail. Apply a thin film of maoly-
based grease to the piston skirs.

14 Install the dowal pins, Ihen lower & new
gylinder base gasket over them (see
Bustration).

18 Slowly rotale the crankshaft untd all of he
pistons &0 af the same level. Shde lengths of
waiding rod or pleces of a straightenad-oult
coat hanger under the pisions, on both sides
ol the connacting rods. This will help keaep the

14.3a Mark the top of sach piston with its
cylinder number

i

13.17 The cylinder block can be installed over the rings without

e e

ring compressors, but compressors are recommended

pistons level as the cylindar block is lowersd
onto them.

16 Attach four piston ring compressors 1o the
pistons and compress the piston rings. Large
hose clamps can be wsed instead - just make
sure they don’t scratch the pistons, and don't
tighten them too much.

17 Install the cylinder block over the sluds
and carefully lower it down unti the piston
crowns it into the cylinder liners  (see
illustration). While doing this, pull the
camshaft chain up, using & hooked tool or a
plece of coal hanger, Push down on the
cylinder block, making sure the pistons don't
get cocked sideways, unill the bottom of the
cylinder liners slide down past the piston
rings. A wood or plastic hammer handla can
be used to gently tap the block down, bul
don't usa too much force or the pistons will be
damagad.

18 Remowe the piston ring compressors or
hose cismps, being careful not o scratch the
pistons. Remove the rods from under the
pestons.

19 Install the cam chain front and rear guidas
[sea Section 28).

20 Install the coolant passage on the front of
the cylinder Dlock, using a new O-ring.
Tightan its bolts 10 the torgque listed in this
Chapter's Spacificalons,

21 Install the cylinder head and tighten the
bolts (soe Section 10).

22 Connect the coolant hose to the passage
on the front of the cylinder block. Refer lo
‘Dally (pre-nde) checks” and top up the
cooling system,

14 Pistons - i
remaoval, i ion
and instailation

1 Tha pistons are attached to the connecting
rods with piston pins thatl are a siip fit in the
pistons and rods,

2 Batora removing the pisions from the rods,
stul a clemn shop lowel into each crankcase
hole, around the connecting rods. This will
prevent the circlips from falling into the
crankcasg if thay are inadvartently dropped.

Removal

3 Using a sharp scribe (or a fall pen i the
piston is clean enough), mark the number of
eich peston on its crown (see llustration).
Each pisten should alse have an arrowhead
pointing toward the front of the angine. 1f mo,
scribe an amow into the piston crown batore
removal. Support the pisten and pry tha cinclip
out with a pointed tool, then push the piston pan
oul from the opposite side (see illustrations).

‘ e oy
i ¥

|

14.3b Wear eye protection and pry the
circlip out of its groove with a pointed tool

14.3¢ Push the piston pin partway out,
than pull it the rest of the way
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76

4 321

5
14.3d M the pine won't come oul with hand pressure this removal tool can ba fabricated
from readily avallable parts
1 Boit 3 Pipe () 5 Piston 7 Mut (B
2 Washer 4 Padding (A} & Washer (&)

A Large anough for piston pin to fif inside
B Srmal enough fo fit through péston pin bore

If the pin won't come out. you can fabricate a
[piston pin removal tool from a long bolt, a nut, a
pleca of tubing and washers (e [Bustrathon),
4 Push the piston pin out from the opposite
end to free tive piston from the rod. You may
have to deburr the area around the groove to
enabl the pin to slide out (use o tiangular file
for this procedure). Repeal ihe procedure for
the remadning péstons. Lise large rubber bands
10 support the ConnGCtng rods,

Inspection

5 Before the inspection process can be
camied oul, the pistons must be cleaned and
thi obd peston rings rermiowed.

6 Uising a pision ring removal and installation
tool, carefully remove the rings from the
pistons (see Hlustration). Do notl nick or
gowge the pisions in the process,

7 Scrape all traces of carbon from the lops of
tha pistons. A hand-hald wire brush or a place
of fine emery ¢loth can be used once the
majority of the deposits have bean scraped

away.
Cautior: Do nol, under any. circumstances,
use & wire brush mounted in & dill motor
to remove deposits from the pistons; the
piston material Iz soft and will be eroded
away by the wire brush.

8 Use a piston ring groove cleaning 1ool to
ramove any carbon deposits from the ring

14.11 Check the piston pin bore and the
skirt for wear, and make sure the oil holes
are cloar [armows)

grooves. Il & tool = not available, a plece
broken off the old ring will do tha job. Ba very
careful to remove only the carbon deposits.
Da Aot remove any metal and do not nkck or
gowge the sides af the ring grooves.

8 Cnce the deposils have been removed,
clean the plstons with solvent and dry them
thoroughly. Make sure the ofl refurn holes
bedow the od ring grooves ane Claar,

10 M the pistons are nol damaged or worn
excossively and It the cylinders are not
rabored, new pistons will not be necessary,
Normal piston wear appears as even, vertical
wear on the thrust surfaces of the piston and
giight locseness of the top ing in ils groove.
Mew piston rings, on the other hand, should
always ba used when an engine is relbuilt,

11 Carsfully inspect aach piston for cracks
arpund the skirt, ai the pin bosses and at the
ring lands (see ilustration),

12 Look for scoring and sculfing on the
thrust faces of the skirt, holes in the piston
crown and burned areas al the edge of the
crown. I the skirt s scored ar scuffed, the
engine may have beean suffering from
ovarheating andlor abnormal combustion,
which caused excessively high operating
temperatures. Tha oll pump and l;o-uling
systésm should be chechked thoroughly. A hole
in the piston crown, an extreme o be sure, is
an indication that abnormal combustion (pre-

14.13 Measure the piston ring-to-groove
clearance with a fesler gauge

14.6 Remove the piston rings with a ring
removal and installation tool

ignition) was occurring. Burnad areas at the
edge of the piston crown are usually evidence
of spark knock (detonation). If any of the
above problems exist, the causes must be
comected or the damage will eccur again,

12 Measure the piston  ring-to-groove
chearano by ying B new pision fing in tha ring
groove and shipping a feeler gauge in beside &
{see ilustration]. Check the clearance at thres
or four lacations around the groove. Be sure to
usa the correct ring for each groove; they are
differant, H the clearance is greater tham
spacified, new pistons will have to be used
when the engine is reassembied.

14 Check the piston-to-bore clearance by
maasuring the bore (sse Section 13) and the
piston diamaeter {see illustration). Make sure
that the pistons and cylinders are comectiy
matched. Measure the piston across the skit
on the thrust faces at a 907 angle to the piston
pin. at the specified distance up from the
bottom of the skirt. Subtract the piston
diameter from the bore diamater 1o obtain the
clearance. H it is greater than apecified, tha
cylinders will have to be rebored and Rew
oversized plstons and rings installed. H tha
appropaale precision measuring fooks ane not
available, the piston-te-cylinder clearances can
b obtained, though not quite as accurately,
using feslor gauge stock. Fesler gauge Stock
comes in 12-inch lengths and varou
thicknesses and ks generally available at auta
parts stores. To check the clearance, slip a
piece of feelar gauge stock of the same
thickness as the specified piston clearance ima
the cyfinder along with the approprate piston.

14.14 Measure the piston diameter witha
micrometer
A 5 mm {0.2 inchl from botfom of piston
B Piston dismeader
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1416 Siip the pin into the piston and try to
wiggle it back-and-forth to check for
freeplay

Thar eylinder should be upside down and the
piston must be positioned exacily as it
normally would be, Place the fealer gauge
batwisen tha piston and cylinder on one of the
thrust faces (B0 to the piston pin bore). The
piston shoutd slip throwgh the cylindar {with
tha feeler gauge in place) with modaerate
prassure, |1 [t falls through, or slides through
pasily, the clearance is excessiva and a new
piston will ba required. If the piston binds at
the lower and of the cylinder and s loose
toward the top, the cylinder is tapered, and i
fight spofs are encountared a5 the
piston/Tesler gauge is rotated in the cylinder,
the cylinder s oul-of-round, Repeal the
procedure for the remaining pistons and
cylinders. Be sure to have the cylnders and
pistona  checked by a dealer service
department or a motarcyele repair shop to
confiem your findings. belore purchasing new
parts

16 Apply clean engina o to the pin, ingen i
into the piston and check for freeplay by
rocking e pin  back-and-forth  {see
lustration). If the pin is loose, new pistons
and possibly new pins must be Instafled.

18 Rafer to Secthon 15 and install the rings on
tha pistons.

Installation

Hote: Whaen instaling the pisfons, nstadl the
pisfons for cplindars 2 and 3 first.

1T Install the plstons In their orgénal
locations with the arrows pointing to the front
of the engine. Lubricale the pins and the rod
bores with clean engéne oil. Install new circlips
in the grooves in the inner sides of the pistons

15.3 Check the piston ring end gap with a
fesler gauge

(don't reuse the old circlips). Push the ping
ine position from the opposite side and install
now circlips, Compress the circlps only
enough for them to it in the piston, Make sure
ihe clips are properly seabéd in the grooves.

15 Piston rings -
instaltation

1 Belore installing the new piston rings, the
ring end gaps must be chacked.

2 Lay out the pralons and the naw ring sas 80
thi rings will be matched with the sama piston
and cylindar during the end gap measurement
procadure and anging assambly.

3 Insert the top (No. 1) ring into the bottom of
the first cylinder and square it up with the
cylindar walls by pushing / in with the top of
tha piston. The ring should be about one inch
above the bottom edge of the cylinder, To
measure the end gap, slip a fesler gavge
between the ends of the ring (see ilustration)
and compare the measurement o the
Specifications.

4 I the gap = lnrger of smaller than specified,
doubla check to make sure that you have the
correct nngs before proceaedeng.

5 It the gap fs too small, it musi be enlarged
of the ring ends may come in contact with
aach olher during enging aperation, which
can cause serous damage. The end gap can
be increased by filing the ring ends very
carefully with a fine file [sea illustration).
When performing this operation, file only from
thee outside in,

15.8a Installing the oll ring mmdl-r
make sure the ends don't overlap

15.9b Installing an ol ring sida rail - don't
use a ring Installation ool to do this

155 Gu file in a vise and fila tha ring
ends (from the outside in only) to enlarge
the gap shightly

6 Excess end gap I8 not critical unbess it is
graater than 1 mm (0.040 inch), Again, double
chieck to make sune you have the comect rings
for your engine.

T Ropeal the procedura for sach ring thal will
ba installed in the first cylindar and for aach
ringg In the remaining cylinders. Remembes 1o
Keap the rings, pistons and cylindars matched

up,

8 Once the ring end gaps have bDeen
chicked/cormected, the rings can be instalied
on the pistons.

8§ The oil control ring (lowest on the piston) is
installed first. I i composed of thres saparale
compongnts. Skp the expander into the
groowve, then install the upper side rail (ses
Mustrations). Do not use a piston ring
inatallation tool on the of ring side raits as
they may be damaged. Instead, place one end
of the side rall into the groove between the
spacer axpander and the ring land. Hold it
firmiy in place and slide a finger around the
piston while pushing the rail into the groove.
Next, install the lower side rail in the same
manner.

10 After the thres oil ring componants have
bean installed, check to make sure that both
the upper and lower side rails can be turned
amoothly i tha ring groove.

11 Install the no. 2 (méddie) ring mext. It can
be readily distinguished from the top ring by
Its crpas-saction shape (see illustration). Do
not mix the top and méiddie rings.

15.11 The top and second (middie) rings
can be told apart by thelr profiles

1 Top ring
2 Second |rmidale) ing
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Opaening Position

@@

15.12 The marks on the rings (arrow) must face up when the rings
are installed on the pistons

12 To avoid breaking the ring, usoe a piston
ring instaltation tood and make sure that the
identification  mark s facing up (ses
[Mustration). Fit the ring into the middle groonve
on the piston. Do not expand the ring any
g than is necessary to slide it into place.
13 Finally, instafl tha no. 1 [top) ring in the
same manner, Make sure the identifying mark
is facing up.

14 Repeal the procedure for the remaining
pistons and rings. Be very careful nat to
confuse the no, 1 and no. 2 rings.

1648 Loosen the hose clamps (armows)
and take the hose off

1 Toprng

2 Second (middie) ring
3 O ring side rafls

15 Once the rings hawve boen properly
installed. stagger the end gaps, including
thosa of the oil ring side rails (see
lustration).

16 Oil pan and hoses -
remaval and instaflation

Note: Some of the following proceduras are
shown with the engine ramoved for elarily.

16.4b If necessary, unbolt the hose fitting
from the base of the engine

16.58 ... and pull the hose out of the
engine; its O-ring should be replaced

15.15 Ring gap positioning details

4 Ol ring expander
5 Arrcwhead mark
(aints to fromt of engima)

The oil pan and hoses can be removed and
instaled with the angine in the frame,

Qil hoses

Removal

1 Support the bilke securaly upeight.

2 Remova the lower fairing panels (ses
Chiaplor B).

3 Drain the engine oll {ses Chapler 1) This i
4 good tima to replace the filter if you're closs
o & maintenance inten:al,

4 To remove the hose at the right front lower
comer of the engine, locsen is hose clamps
(see illustration). Slide the clamps back
along the hosa, then detach it from its fitings
and take i out. Il necessary, unbolt the hoss
fitting and take it off tha engine (see
illustration]).

§ To remove the retumn hose on the left sids
of the angae, rmove the unlon bolt at the top
and unbolt the fitting at the bottorm (ses
iHustrations), Replace the O-ring on the
baottom fitting and the O-ring inside the wlan
bot if they have been leaking or show signs of
deterioration. Replace the sealing washers at
the wpper fitting whenever the fitting is
loosened.

L

16.5¢ Remove the Allen-head banjo
balt . ..
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16.6a Remove the oil passage cover
screws with an impact driver . . .

16.5d ... and detach the upper fitling; use
@ new O-ring and sealing washer

16,106 . .. and lift the ol pan off the
englne

thread focking agernt fo he thraads af the
bafts and fghten them o the forgue #sted
W this Chapler’s Specificalions.

o) If the ol DaSsaGE COVEr wiks romoved, use
& pew O-rng an installation and tightan

168.10a Remove the oll pan bolts
[arrows) . . .

B I you niesd to remaove the off passage cover
fram the laft side of the cylinder head (to
remava the rocker arm shafts, for example),
undo its screws with an impact driver and
take th cover off (see lllustrations),

the screws sveny.
Installation £ i
T installation is the reverse of the removal oi PR, strainer and pipe
steps, with the following additions: Removal

a) Tighten e wnkan boll and the bothom
fiiting bodf fo e forgues iisted i this
Chapiar's Specifications.

B I the kower nght hose ftling was removed
from the angine, apoly NON-SOMmanent

Mote: The oif pan can be removed with the
enging in the frame

B Perform Stapa 1 throwgh 4 at the beginning
of this Saction,

B Remowve the exhaust system (see Chapter 4).

16,12 Work tha strainar loose from the crankcase; on instalation,
align its notch with the cast tab on the crankcase

16,80 ... then take the cover off; use a
new O-ring on instaltation

P {§ &
16.11 Remowve the O-ring; its flat side goes
toward the crankcase

10 Rernove tha oll pan bolts and detach the
pan from the crankcase (see illustrations).

11 Remove the il pan O-ring (see
llustration). It's a good idea to replace M
whengvar the oll pan is remaved. It should
definitely be replaced il it shows signs of
craching or deterioration.

12 Work the oll straimer gseal fres of s
passage and Mt the sirainer oul (see
Hlustration).

13 Work the oll pipe O-rings frea of their
passages and lift the oll pips out (see
iustration). Apply even pragsure to all thros
fittings so the pipe isn't benl a8 it's pulled oul

16.13 Wark the three O-rings cleéar of the crankcase passagos
and lift the oll pipe out
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16.17 The ol strainer is installed like this

14 Remove all traces of old gaskel material
from the mating surfaces of the oil pan and
cranhcase

Installation

18 Install new O-rings on the oll pipe and
Install o misw Soal on (e oil Strainar.

16 Install the oll pipe, prassing its D-n’ngs
firmily Into their passages.

17 Algn the nolch in the ol strainer with the
tab on the crankcase and press the o strainer
into position (See illustration 16.12 and the
aecompanying illustration),

18 Install the ol pan O-ring with its ffal side
fecing the crankcase (see [Hustration 16.11).

19 Position a new gasket on the oil pan (see
Mustration), A thin film of ATY sealant can be
w10 hold the geskst in placs, install e ol
pan and bolis, tightening the bolts to the
tongque listed in this Chapter's Specifications,
USNG & CRSs-Cross pathem,

20 The remainder ol installation & the reverse
of removal. Install a new filter and fill the
crankcass with all (see Chapter 1 and Daily
fiore-ride} checks), than run the engine and
check for leaks.

17.8a Remove the oll pump mounting
bolts (armows)

17 Oil pump -
pressure check, removal,
inspection and installation

Note: The ol pump can be removed with the
arging in the frama.

Pressure check

Warning: If the oif pressure switch
& Is removed when the engine is hot,
hot ol will drain owt - wall watid the
anging is cold before beginning this check
{it must ba cold to perfarm the relief valve
opadning prossure check, anyway).
1 Refer to Chapter 2 and remove the odl
pressura switch.
2 [nstall an oil pressure gauge in the ol
pressure switch hole,
3 Start the engine and watch the gauge while
varying the engineg rpm, The pressure should
stay within the relief valve opening pressure
ksted in this Chapler's Specifications. If tha

pressure is too high, the ieft {main) refief valve
s stuck closed. To check it, see Section 18,

17.8b Pull on the shaft to detach the oil
pump from the crankcase ...

£ -
16.18 Install 8 now gasket on the crankcase

ooy i) * by

4 I the pressura is lower than the standasd,
either the relief valve ks stuck open, the ol
pump s faulty, or therg is other engine
damage. Begin diagnosis by chacking the
redied valva (see Section 18), then the o
pumg. If those items check out okay, chances
are the bearing of cléarinces are excesshe
and the engine nesds 1o be overhaubsd,

5 If the pressure reading is In tha desired
rangae, allow the engine 1o warm up o nomal
operating temperatura  and check the
préssure again, at the specified engine rpm.
Compare your findings with this Chapter's
Spacifications.

& If the pressure is significantly lower than
specified, check the keft {main) relie! valve and
the ofl pump.

Removal

T Remove the clutch assembly (Section 18).
B Remowe the alternator drive chain and o
pump sprocket (3ee Section 27).

2 Remove the mounting bolts, then grasp ihe
pump shafl and pull the pump out of the
engine (see dustrations).

Y MONS
17.9¢ ... the outer main rotor (arrow) may

remain in the engine when the pump is
removed
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17.10a The locating pin fits through the
pump cover and body and into the
crankcass

17.12a Pull the shaft and inner sub-rotor
from the pump body, then remove the
inner sub-rotor from the shaft

Inspection

10 Remove the lecating pin and remove the
pump cover [see lllustrations).

11 Slide the shaft down o expose the drive
pin, then remowve the drive pin frorm the shaft
[see illustration).

12 Take off the inner miain retar, pull the shaft
and [nnar sub-rotor out of the pump bedy,
then remove tha inner sub-rotor from the shaft
{sea Hiustrations).

13 Take the outer sub-rotor outl of the pump
pody (see ilustration).

14 Wash all the components in sohvent, than
dry them off. Check the pump body, the
rotors and the cover for scoring and wear,
Make sure the pick-up screen isn't clogged.
Kawasaki doesn't publish clearance
specifications, so il any damags or uneven or

17.10b Remowve the pump covar

17.12b Ol pump details

excessive wear is evident, replace the pump.
i you are rebuilding the engine, it"s a good
kdea 1o install & new oll pump,

15 Check the needhe roller bearing inside tha
pump cover for wear or damage [(3ee
ilustration). If there's any doubt about its
condition {and you don't plan to replace the
antire pump), remove the Snap-ring, replace
tha bearing &nd install a new snap-fing.

16 Reassembla the pump by revarsing the
disassembly steps, Be sure the inngr main
rotor fits over the drive pin (see llustration).
Align tha mark on the sub-rotor with the drive
pin (see ilustration). Bafore installing the
cover, pack the cavities between the rotors
with petroleum jally = this will ensure the
pump develops suction quickly and beging o
circulation as soon as the engine ks stared.

I 1 L :-:,III!:-

17.13 Remove the outer sub-rotor from
the pump body

17.15 Replace the needle roller bearing in
the pump cover if you plan bo reuse the
pump

17.16a Make sure the inner main rotor is -
pulled down avar the drive pin



2B=30 Engine, clutch and transmission (749 cc J, K, L and M models)

I Pin 2 Sub-rofor
Adso, lubricate the needle roller baaning with
clean engine ol

Installation

17 Installation is the reverse of removal, with
it foBowing acditions:

4 Agn the tooth on the and of the ol purnp
shaft wath fhe siod in the wadar pump,

) Make sune the focating pin i in place
bafore instaling the of pump boils [see
Alustration 17.10a).

) Clean sl oif from the o pump bolls, apply
nan-parrmanenl thread locking gl 1o
their hread's and fighten item o the
torque bsded in this Chaplor's
Spocificidions,

19.3a Remove the clutch cover bolls
{arrows) . . .

19.3c ... and take the cover off

17.16b Align the mark on the inner sub-rotor with the drive pin

3 Mark

18 Oil pressure relief valves - ==

removal, inspection g
and installation ﬁ
Removal

1 Remowve the ofl pan (see Section 16,

2 Unscrew the relief valve{s) from the
crankcase (see illustration). The laft ralial
vihvie {viewad with the angine instalisd) is for
the main ofl passage; the right reliel valve is
far the oil coolar.

Inspection

3 Clean the valve with solvent and dry i,
using compressed air if avallable.

18.3b ... taking note of any hose brackets
or wiring harness retainers . . .

19.4a Remove the pressure plate balts . . .

4 Using a wood or plastic tool, depress the
sleel ball inside the valve and see i it moves
smoothly, Make sure it refumns to s sest
complatety. If It doesn't, replace it with & new
one [don't atteémpt 1o disassernble and regair i),

Installation

5 Apply a non-hardening thread locking
compound to the threads of the valve and
install it into the case, tightening it 1o the
tarqua listed in this Chapler's Specifications
6 The remainder of installation is the reverss
al rermoysl,

19 Clutch - S
removal, inspection -
and instaflation §

Naote: The cluich can be removed with ihe
e it the frame,

Removal

1 Support the bike securaly uprighl. Remowe
the right bower tairing panael (see Chapler 8L

2 Dwvaiy ther engine off (see Chapter 1),

3 Ramova the cluteh cover Bolts and taks the
covar off (see illustrations]. If the cover s
stuck, tap around its perimeler with a soft-
face hammer,

4 Aemove the pressere plals bolts (ses
ilustration), To prevent the assembly from

: = Yy A
18.db ... the spring seats and the
springs . ..
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19.4¢ ... tako the pressune plate off; the 19.4d The clutch pushrod can be removed
from the opposite side of the engine if the
slave cylinder has been removed

tabs of the last friction plate (armow) fit in
the shorter notch in the clutch housing

Cherlely covar
Gazket
Dampars
Darnper cover
Collar

Chetoh pushrod
Pushrod and
pece

B Shava cylingdar
9 Friction plaies
10 Matal plates

11 Sub-clutch hub
12 Clutch hub

13 Callar

1d Clutch housing
15 Pressure plahe

boft
16 Spring seal
| 17 Post

=i O da e B o=

184 Clutch - exploded view

158 Spring

18 Pressune plafe

20 Bail bearing
271 Push piaca

8
|

22 Chateh heb rut

turning, thread one of tha cover mounting
bodts into the case and wedge a screwdriver
betweaean the bBoll and the clulch hgu::r\:g.
Remove the clutch pressure plate with its
bearing and push pieca, than pull out the
pushrod (see ilbustrations).

5 Remove the clutch friction and metal plates
from the chuich housing (see illustration).

8 Loosan the clutch hub ma, using a special
halding tool (Kawasaki toal no, ST001-1243)
to prevent the clutch housing from turning
(see illustrations). An allernative to this tool
can be fabricated from some steal sirap, bent
al thie ancs and bolted togather in the middia
{see illustration 19.7b in Chapler 24), If tha
cluich plates will be replaced, you can drill
holag in a friction plate and steel plate and
bolt them together as thay would be whan
installed (refer 10 Tool Tig in Chapter 2A)

18.5 Take the friction plates and metal
plates off

19.6a Special tool used to keep the clutch
hub from turning

19.6b The ends of the tool fit the slots in
the sub-cluteh huly
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19.7 Remove the nut [noting which side
faces the engine) and the torgue limiter

." - i

19.8¢ . .. and the clutch hub
T Once the nut is loose, unscrew it and
ramova  the torqua limiter Spring (See
iHustration].
B Remdowe the sub-clutch hub, splined spacer
and chutch hub [see lustrations).

8 Thread a 6 mm bodt into the clutch housing
collar (sae llustration). Pull on the bolt to
remove the collar, then take off the clutch
housing (see llustration). Naote: if the coliar
cocks sideways when you fry to pull it off, use
& 6 mm bolt in each of the collar holes 80 you
CAN A0 BV Dasslrs,

10.8a Take off the sub-clutch hub . ..

19.9a Thread a 6 mm bolt into the collar
and pull it out . . .

Inspection

10 Check the screw posts on the chuach hub
for locseness and check the internal splines
and damper cam followers for wear or
damage (see illustration). If the posts are
leose, unscrew them, apply non-pamanent
thread locking agent to their threads and
relighten them to the torgue listed in this
Chapter's Specifications. Replace the clutch
huly if the splines or damper cam followars
show any dafects. Check the friction surfaca

19.10a Check the posts (A) for looseness, the splines [B) and
damper cam followaers (C) for wear or damage

of the clutch hub for wear or Scoring (ses
Mustration) and replace it if any defects as
found.

11 Check the damper cams and splines on
the sub-clutch hub for wear or damage (ses
ilustrations). Repiace the sulb-clubch b i
any defects ang found,

12 Measure the free length of the chutch
springs ($ee illustration) and compare the
results 1o this Chapter's Specificaticns, If the
springs have sagged, or if cracks are nabed,
raplace tham with new ones as a sel.

18.10b Replace the clutch hub i its friction surface is wom :

damaged
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-

10418 Inspect the sub-clutch hub damper
CAMmS . . .

1814 Check the metal plates for warpage

13 K the lining material of the friction plates
smalls burnt or if it is glazed, new parts are
required, | tha metal eluteh plates are scored
or discplored, they must be replaced with new
ones. Replace with new parts any friction
plates that are worm.

14 Lay the metal plates, one at a tima, on a
perfectly flat surface (such as a plece of plate
glass) and check for warpage by trying to slip
a feeler gauge belwaeen the flat surface and
tha plate (see illustration). The fealer gauge
should be the sama thickness a8 the
maximum warp listed In this Chapter's
Specifications. Do this at several places
around the piate’s clireumferenca. If tha fealar
gauge can be slipped under the plate, it is
warped and should be replaced with a now
one.

15 Chack the tabs on the friction plates for
axcessive waear and mushroomed adges.
They can be cleansd up with a file if the
deformation is not severs, Check the
friction plates for warpage as described in
Step 14,

168 Chack the edges of the siots in the clulch
housing for indentations mada by the friction
plate tabs (see illuostration). If the
Indentations are deep they can preven! clutch
releage, 30 the housing should be replaced
with & new one. If the indentations can be
removed easily with a file, the lite of the
housing can be prolonged 1o an wxtent. Also,
chick the primary gear teath for cracks, chips
and excessive wear and the sprngs lor

18.11b ... and also check the splines;
replace the clutch hub if any are worn or
damaged

b o et i1

19.16a Check the slots in the cluteh
housing for notches wom by the friction
plate tabs

breakage (see Hustration), if the gear is wom
or damaged or the springs are brokan, the
eluteh housing must be replaced with a now
one. Check the bearing for score marks,

soratches  and  excoessive wear (see
Hlugtration),
1T Check the bearing jowmal on the

transmission mainshaft for sconme marks, heat
discoloration and evidence of excessive wear,
18 Check the clutch pressure plate for wear
and damage, Rotate the push plece inside tha
bearing and check for roughness, lcosenass
or excessive noise (see illustration).

18 Make sure the pushrod s not bent (roll it
on a parfectly fiat surace or use V-Blocks and
a dind Indicalor).

20 Insufficlent pressure plate freaplay will
cause abrupt engine braking, resulting in
wheel hop on deceleration. Excessive freepilay

the clutch housing

18.12 Measure the clutch spring free
length

18.16b Replace the clulch housing if the
springs are broken or the gear testh are
worn or damaged

will capse the cluich lever to faal SpOngy of
pulsate when t's pulled, Ghecking invalves
assambling the clutch assembly [(withoul
pressure plate springs or bolts) on a spare
transmission  shaft, then mounting the
assembly i a vise, rotating it back-and-forth
and measuring pressure plate freepliy with a
dial indicator, H the bike had these symploms
and inspection didn’t reveal a likely cause
{such as worn matal or frcthon plates), have
préssure  plate freeplay checked by o
Kawasaki dealer.

21 Unboll the dampar cover from the inside
of the clutch cover. Check the damper for
signs of delevioration or brittlensss and
replace o necessary. Apply gasket sealant to
the indicated areas and assemible the damper
cower o the clutch cover, using a new gaskat
[soe ilustrations).

e gl

18.18 Check the pressure plate bearing
and push piece for wear or damage
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18.21a Apply gasket sealant to the
rearmost surface of the cover, batween
the arrows . ..

18.23b ... engage the teeth of the clutch
housing gear with the crankshaft primary
fear

22 Clean all traces of old gasket material from
tha chutch cover, damper cover and enging,

Installation

23 Coat the bearing in the center of the
chutch housing with engine oil. Install the
clutch housing on the transmission mainshaft,
making sure the sprocket ping engage the
hodes in the clutch housing and tha gear leeth
eangage the primary gear on the crankshaft
{zee illustrations).

24 Coat the clutch housing collar with engine

18.25h When installing the sub-cluteh hub, engage the damper
cams (A} with the cam followers (B)

19.24 Install the collar

oil and install it in the center of the clutch
howsing ($ee llustration).

25 Install the clutch hub in thi clutch housing
and slip the splined spacer onia the
transmission mainshaft (sea Hlustration),
Install the sub-clutch hub, making sura its
damper cams engage the damper cam
followers on the clutch hub (ses illustration).
26 Assemble the two pieces of the torque
limiter gpring. Install the spring and thread a
new chutch hub nutl onto the transmission
mainshafi (see ilustrations).

18.23a Align the sprocket pins with the
holes in the back of the clutch houwsing ...

19.25a Install the cluteh hub and splined
Spacer

27 Tighten the new hub nul to the torque
lizted in this Chapter's Specifications. Uisa the
technigue described in Step B to prevent the
hubs from turning. Stake the nut against the
transmission mainshaft after i's tightensd
(see ilustration).

28 Coat the clutch friction plates with engine
oil, Install the clutch plates, starling with @
friction plate, thon a metal plate, and

alternating them. Position the tabs of the last
friction plate in the shorer alods in the cluich
houging [see illustration 18.4c).

16.28a Assemble the halves of the torgue limiter spring
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18.26b Install the spring and the clutch
b nut; tighten the nut to the specified
torquae . . .

o
19300 ... and the upper dowal

2 Lubricate the pushrod and install it in the
chch assembly, then stall the slava cylinder.
Mount the pressune plate to the dulch assamibly
and install the springs and balts, tightening them
1o the torgua listed In this Chapter's
Specifications in 4 criss-cross pathem.

19.27 . ..and stake it with a8 hammer and

18.30c Apply non-permanent thread
locking agent to the two forward clutch
cover bolts

30 Make sura the clutch cover dowels ana in
position (see Mustrations]. Wipe a thin smaar
of gaskel sealanl across the cover mating
areas, whera the halves of the crankcase join,
Install the clutch cover and bolls, using a new
gaskat. Apply non-permanent thread ocking

2001 Remove the rasarvalr mounting bedl
{arrow)

20.3a Remova the master cylinder
mounting bolts , ..

20.3b ... and separate the master eylinder

from the clamp . ..

19.30a Install the lower dowel . . .

agent o the two bolts af the Torward edge of
the cover (See illustration). then install and
tighlen all of tha bolts, in a criss-cross pattem,
te tha torque listed in this Chapter's
Spacifications. Don't forget to install the hose
guide under the upper rear bolt [sea
illustration 19.36).

31 Fill the crankcase with the mcommended
type and amount of engine oil (see Chapter 1
and Daily (ore-nide) chocks),

32 Install the right lower fairing panael (sea
Chapter B),

ramoval, overhaul, instalkation

20 Clutch hydraulic system- 5o
and system bleading §

Master cylinder removal

1 Leosen tha mounting Boll far the clutch
fluid resenoir (seo lustration), so i can be
unscrewsd easily with fingers later,

2 Place a towal undar tha masier cylindor o
catch any spilled fluid, then remove the unson
bolt from the mastier cylinder fuid line {sea
Hsstration).

Caution: Brake fluid will damage paint.
Wipe up any splils immediately and wash
the area with soap and water.

3 Remove the master cylinder mounting bolts
and separate the halves of the master cylindar
from the handlebar (see iNustrations).
Disconnect the clutch switch electrical
connector (see illustration), remove the
regervoar mounting belt and take the master
cylinder and resarvoir off the bike,

20.3¢ . .. then unplug the clutch switch
connector



2B+*36 Engine, clutch and transmission (749 cc J, K, L and M models)

20.4 Remove the clutch switch

20.5a Remove the pivot screw locknut
(arrow) . ..

20.5b .. .undo the pivol screw ., ..

20.5¢c . ..and remove the clutch lever and
pivot bushing

Master cylinder overhaul

4 Remowe the cluich switch from the master
cylinder (soe Austration).

5 Remove the locknut from the lavar pivet
scrow, then remove the screw (ses
illustrations). Remove the lever and pivel
bushing (see illustration).

B Squeezae the hose clamp and slide i down
the fluid fead hose, then disconnect the hose
from the master cylinder fitting (ses
lustration).

« 20.5d Chutch hydraulic system details

1 Resanoir cap 20 Phvat Scraw
2 Retainer okt
3 D 21 Pivat bushing
4 Flud resenolr 22 Pushrod
5 Fiud feed hosa 23 Rubber boot
6 Rubber cap 24 Snap-ring
7 Snap-ring 25 Washer
8 Fiuiel feed fitling 26 Master cylingder
8 O-ning Loy
10 Banjo bolf 27 Pivot screw
11 Sealing washers 28 Clutch lever
12 Uoper fiuid 25 Lower fluld hosa
hose 30 Blawd vaive
13 Spring 37 Slave cylindar
T4 Primary cup piston
15 Pislon 92 Pizton seal
16 Clamgs bolts 33 Spwing
17 Clamp 34 Slave cylinder
18 Clutch swilch body
SCIEW 35 Engine sprocket
18 Clutch swilch cover



Engine, clutch and transmission (749 cc J, K, L and M models) 2B#37

20.6 Remove the rubber cap, snap-ring,
fluid feed fitting and O-ring

T Remove the rubber boot and pushrod from
vy rruikstier elindier (9o lllustration).
8 Remove the snap-ring and wasgher, then
dump out the piston complate with secondary
cup, primary cup and spring  (see
lustrations). If the piston won't come out,
biow commpressad akr info the fluid line hole.
Warning: The pisten may shaot
& out forcefully enough to cause
injury. Point the open end of the
master cylindar at a block of wood or a
plie of rags inside & box and apply alr
pressure gradually. Never point the end of
the cylinder at yourself, ncluding your

# Remova the rubber grommat from the bore
around the fluid fead fitting. Remove the
snap-ring, it the fitting out and remove the
C-ring.

10 Thoroughly clean all of the companants in
chean brake fluid (don't use any type of
petroleum-based sotventl

11 Check the piston and cylinder bore for
wear, scratches and rust, If the piston shows
these conditions, replace it and both nubber
cups as a sel. If the cylinder bore has any
dafects, replace the entire master cylinder,

12 Install the spring in the cylinder baore, wide
ond farst,

13 Coat a new primary cup with brake fluid
and install it in the cylinder, wide end first,

14 Coat the piston and secondary cup with
brake fluid and install them in the cylinder.

15 Install the washer, Prass the piston into
the Boea and install the anap-ring to hold it in
place. Make sure the snap-ring seals secunsly
n its groove,

16 Iratall the nubber baot and pushiod.

17 When you install the clutch lever, afign the
hoda in the baushing with the pushrod. Tighten
tha lever pival screw and its locknut (o the
torques listed in this Chapter’s Specifications.
18 Install @ new O-ring in tha fuid feed fitting
bore. Install tha fitting, secur it with the snap-
fing and push the nbber cap into position.

Master cylinder installation

19 Installation s the reverse of the removal
steps, with the following additions:
&) Make sure tha UF mark on the masfer
cyfindar clamp i5 upright! (see
Mustration),

20.Bb Remove the washer, piston, primary
cup and spring

&) I you're working o a J or K model, rofile
the master Cyfinder o place the clutch
lever dowmyard as far as possible, so it
wort't strike the faiing or the instrumant
clusher,

Warning: I the lever touches the
A fairing or instrument cluster while
tha bike Is being cperated, the
clutch might disengage uvnexpectedly,
leading to foss of contrel of the motorcycle.

) M you're warking on an L or M model,
aligr the fower comer aff the masher
cylinder front section with the punch mavk
it the handiebar (seo llustration 20.3a)

o Tighten the clamp bolts fo the lorgue
listed in this Chapter's Specifications.
Tighten ihe uoper clarno boil frst, then
the lower one. If there is & smal gap at

20.20 Loosen the banjo bolt only if the
slave cylinder will be removed complately

A Maounting bolts
B Bawo baolf

C Biead valve
cap

r—— R

20,19 The UP mark on the master cylinder
clamp must bo upright

the battorn behwean the clamp and the
magter eylinder, don't bry lo closse if by
further tiphtaning.

&) Use a new sealing washer on sach side of
the banjo bolt fitting and tighien the banjo
bolt to the torque listed in this Chaplar's
Speciications.

f) Fil and blead the master cydindar as
described below, Opovate the clutch and
check for fuid leaks.

Slave cylinder removal

20 If you're removing the slave cylindar for
overhaul, locsen ihe banjo fitling bolt while
the skave cylinder is stil mounted on the
engine (see illustration). If you're just

ramoving it for accesa to other components,
laave the hydraulic line connacted.
21 Remove the mounting bolt and take tha
stave cylinder off (sea llustration),

20.21 Take the siave cylinder aff the
engine sprocket cover
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20.24 Remowve the piston and detach the
spring

22 I you'ré removing the alave cylnder for
overhaul, remove the banjo fitling bolt and
detach the hydraudic line, Place tha and of the
line in a container to catch dripping Auid
Caution: Brake fluid will damage paint,
Wipe up any spills immeadiately and wash
the area with scap and waler.

23 M the hydraulic line ks still connected, push
tha piston as far into the bore as it will go.
Hald the piston in, slowly squeeze the chulch
lever to the handiebar and tie the clutch lever
in that position. Othenwisa, the slave cylinder
piston will fall out.

Slave cylinder overhaul

24 L&t tha pressure of the slave cylinder
spring push the piston out of the cylinder,
then remove the spring (see illustration 20.5d
and tha accompanying ilustration).

25 Separate tha spring from the pésion,

28 Thoroughly clean ail parts in clean brake
fiuid (don't use any type of patrobewm-based
sohant).

2T Chack tha cylinder bore and piston for
woar, scratches and cormosion. If the piston
shows thesa conditions, replace it and the
soal as & sat. |l the cylinder bore has any
defects, replace the antire slave cylinder. il
the piston and bore are good, caralully
remaove the seal from the platon and inglai a
e one with the lip facing info the bore,

Slave cylinder installation

28 Instakation i the révarse of the ramoval
procedure with the lollowing additions:

&) Use new sealing washers on the clufch
fiuidd v @nd tigirhan the banjo boll to the
forque listed i this Chapter's
Specifications,

b Blead the clutch (sea balow).

¢l Operabe the clutch and check for fuld
loaks.

System bleeding

29 Support the bike securaly wpright.

30 Remove the master cylinder resanoir cap,
ratainer and diaphragm, Top up the resenoir
with flubd to the upper beval lina,

31 Remove the cap from the bleed valve on
the slave cylinder (oo Hlustration 20.20).
Place a bax wrench (ring spannéer) over the
bleed valva, Attach a rubber tube (o the valve
fitting and put the other end of the tube in &
contalner. Powr encugh clean brake fluld into
the container 1o cover the end of tha lube.

A2 Slowly squeeze the clutch laver several
timseg. AL-thae sama tiens, tap an tha cuteh fuid
line, starting at the bottom and working your
way to the top. Stop when no more alr
bubbles can ba sean rising from the bottom of
thid resenvoir.

33 Squeeze the clutch bever several times
until yeu feel an increase in the affort required
1o pull the kever, then hokd it in,

34 With the lever hald in, quickly open the
bleed valve to lat air and fluld escape, then
close it

35 Repeat Steps 33 and 34 until there aren’t
any more biubbles in tha flud flowdng info the
container. Note: Keep an eye on the luid level
in e resanvair. I il orops oo low, air will be
sucked into the line and the procedure will
hanve fo be done over.

36 Replenieh the reservoir with fluld, then
reinstall the diaphragm. retainer and cap.

37 Disconnect the rubber tube fram the valve
fitting, clean up any brake fluid spilis and put
the cap back cn tha bleed vahe,

remaoval, inspection

21 External shift mechanism - %
and instaliation £

Shift pedal and rod
Removal

1 Support the bike securaly uprighl.

2 Look for alignment marks on the end of the
shift levar and shift shaft (see ilustration), I
they aren't visible, make your own marks with
a sharp punch,

3 Remove the shill lever pinch boll and slide
the lever off the shaft (see ilustration).

4 The shift padal is removed together with the
rider"s foolpeg on the laft side of the bike (ses
Chapter 8).

Installation and adjustment

8 Install the shift pedal (i removed) and
tighten its bolt to the lomque isted in Chapter
& Specifications.

6 Slp the shifl lever onto the shaft, aligning
the match marks. Install the pinch bofl and
Tsghiten it Secunshy.

T Loosen the lbcknuls on thé shift rod. Note:
The locknut closest fo the knurled portion of
rthe shift rogd has lef-hand threads. Tum if
clockwise fo loosan. Tivn the rod 50 the shif
fevers are at right angées (o the rod. if you're
working on 8 J or K madel, e shift pedal pad
showld be approximately 30 mm (1.2 inchy
below the fep of the foolpeg (ses
INustration). If you're working on an L ar M
modal, the center of the shiff pedal showd be
aven with the centariing of the shiff rod (see
ilustration).

External shift linkage

Removal

B I you're working on a J or K modal, remos
the engine (see Section B).

8 If you're warking en an L or M model,
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21.7a Shift pedal details {J and K models)

21.7b Shift pedal details (L and M models)

A Shift pedal pad E Cenierling of shift rod
1 Shiff levar 4 Footpeg B Shift lever F  Shift pedal pad intersects
2 Pedal height {measured § Knuried portion C  Shift lever at nght angle fo cuntering of shiff rod
from fop of footoeg) 6 Locknuts shift rod G Locknut
3 Shift rod 7 Red length 0 Shift rod H Knurled partion

remova the left lower fairing panel (see
Chapter 8) and the engine sprocket (ses
Chapler 5).

10 Remove the water pump {see Chapler 3).
11 Position a drain pan under the shift
mechanlsm cover. Remove the shill

21.11a Remove the cover bolts and
BOreWs [arrows) . . .

21.11d ... and remove the gasket ...

machanism cover bolts and Phillips screws,
then remove the covar, gasket and dowels
(ses Hlustrations),

12 If it's necessary to remove the shift drum
cam, remaove ita Allen bolt and take it off tha shift
drum (sea illustrations). The external shidft

21.11b ... use an impact driver on the
sCraws

mechanism can be removed with the shift drum
o in pliace; to do this, pull th shift mechantsm
arm away from the shift drum so its points clear
the shift deurn cam (see h

13 Pull thie machanism and shatt off (see
Mlustrations),

« o - the lower dowel , . .

2.11a

21111 ... and the upper dowel
{which has an Q-ring)
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21.12d Pull the shift arm in the direction of
the arrows lo clear the shift drum cam

21.14a Unhook the spring and remove the
boit (arrow] . . .

21.14b . .. and remove the gear
positioning lever and its collar

other end

21.15a Remove the snap-ring, bushing and return spring from
one end of the shiit shaft, and the collar and shift arm from the

21.13b . .. and take the external shift
Iinkage owt of the crankcase

Caution: Don't pull the shift rod out of the
crankcase - the shift forks will fall out of
position, and the crankcase will have lo b
separated fo reinstall them,

14 Unhook the spring from the gear
positioning lever. Remove the lever bolt and
take off the kever and the collar behind It {ses
ilustrations).

Inspection

15 Remove the snap-ring, bushing and rotum
spring from the shift mechanism (ses
Mustration). Linhook the pawl springs, nating
the direction they face (see illustration).

21.15b The shift arm springs must be attached with the apen
ends facing in the proper direction
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16 Check the shift shaft for bends and
demage o the splines. If the shaft is bent, you
can atternpt to straighlen i, but i the spnes.
re damaged it will hinve 1o Bae replaced,

17 Check the condition of the return springs
and the panwd spring. Replace them if they are
cracked or distorted.

18 Check the shift mechanism arm and the
overshifi limiter for cracks, distortion and
waar, It any of these conditions are found,
replace the shift mechansam.

18 Make surs the ratum spring pin Bn't loosa
[see illustration). If it s, unscrew it, apply a
non-hardening locking compound to the
treeads, then reinstall it and tighten it securely,
M Check the condition of the seals and the
shift pedal bearing i the cover [see
liustration), If the seaks have been leaking or
the Dearing ks worn or damaged, drive them
o with-a hammer and punch. New saals can
be installed by driving them in with a socket.
Caution: The bearing should be installed
with a showldered drift that fits the inside
of the bearing exactly. If you don’t have the
propar bool, have the bearing replaced by a
Kawasaki dealer.

Installation

2 Assemble the axternal shift mechanksm.
Ingtall tha two small pawl springs o thodr

21.26 Apply sealant to the crankcase seam
argas [arrows), then install the gasket

hook ends will point outward (away from the
angine) when the extemal ghill mechanism is
instaled (sew illustration 21.12d).

22 | the shift drurm cam was removed, install
its dowed pin. install the shift drum cam over
tha dowal pin, then install its Allen bolt and
tighten it to the torgue listed in this Chapter's
Speacificathons.

23 Lubricate the inner and of ihe shift shaft
and slide the external shift mechanism into
place. Pull back the shifl mechanism am so
its points clear the shift dnem. Make sure the
legs of tha retum spring are on elther side of
tha pan,

24 Install the gear positioning lever and its
return Spring, Be sure lo install the collar
behind the lever with ils narrow diamater
facing away from the engine, so the lever will
it over it. Apply non-hardaning thread locking
agent to the threads of the bolt and tlighten it
te the borque listed in this Chapter's
Specifications,

25 Apply high-temperature grease 1o the Eps
of the seals. Wrap the splines of the shift shatt
with alectrical taps, o the splings won't
damage the saals as the cover |5 installed,

26 Apply a thin coat of RTV sealant to the
cover mating areas on the crankcase, where
the hatves of the crankcase jon, then mstall
the gasket (See illustration).

21.27 Don't forget the rubber damper that
goes in the cover

damaged

27 Make sure the rubber damper ks in place
insida the cover (see lllustration).

28 Make sura the washer is in place on tha
end of the external shift mechanism (ses
illustration 21.13a). Install & now O-ring on
he uppaer cover dowel and install both doweds
in the crankcase (see illustrations 21.11e
and 21.111).

20 Caralully guide the cover into place. Apply
non-hardening thread locking agent to the
threads of the upper front balt and the twe
Phillips screws. Inatall the scrows and balts,
tightening them evenly to the torgue sattings
listed in this Chapter's Specifications (tha
bolts and screws have different torgue
sottings).

30 The remainder of installation s the reverss
of the removal steps.

31 Chack the engine oil level and add some,
i mecessany (ses "Daily (pre-ride) checks ).

22 Crankcase -
disassembly and reassembly §

1 To examine and repair or replace the
crankshaft, connecting rods, boarings,
transmission components and alternator
shaft/starter motor clulch, the crankcase must
b split into two parts.

Disassembly

2 Remove the engine from the motorcycla
{800 Section 5).

3 Remove the carburelors (see Chapler 4),

4 Remove the water pumgp (see Chapler 3).

5§ Ramove the plickup coll (see Chapter 5).

8 Remova the chulch (see Section 19) and the
alternator chain (see Section 27). Remove tha
cover from the extemal shift mechanism (see
Saction 21).

T I you're going 1o remove the alternator
shalt, remove the alternator (see Chapier )
and the aftemator coupling (see Saction 27),
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i 1
|
|
3) @
22.11a Crankcase lower bolts 22.11b Crankcase upper bolts

1 8 mm boiis 3  Radigtor brackel 4 Lower crankcase 1 & mm bolts 2 &mm boltg

2 6 mm bolis SUopart brnckers
B If the crankcase is being separated to any remaining componants that attach the casl In  the crankcasa halves (ses
remove the crankshaft, remove the cylinder  upper and lower halves of the crankcase  illustration),

head, oylinder block and pistons (see
Sections 10, 13 and 14).

9 Remowve the ofl pan and engine sprockol
cover (see Section 16 and Chapler ).

10 Check carefully (o make sure there aren'l

togather.
11 Remova lhe 6 mm crankcase bolls (see
iMustrations). Remove the remaining

crankcase bolts In the reverse order of the
tightening sequence. The bolt numbers are

12 Carefully pry the crankcase apart and 5t
tha lower half off the upper hall (ses
Hustration).

Caution: Don't pry against the mating
surfaces or they'll develop leaks.

22 11e The erankcase bolt numbers are cast in the crankcase

[arrow)

22.12 Lift the lower crankcasa half off the upper half
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22.13a There's a dowel at the cam chain

end of the crankshaft . .,

s e

22.13d Remove the oll nozzie and its
O-ring

| e

13 Remowve the three crankcase dowels, the
ol nazzie and its C-ring (see llustrations).

14 Refer to Seclions 23 through 32 for
niormalian on the internal componants of the
trankcase,

Reassembly

15 Remova all traces of sealant from the
rankcase maling surfaces with a sharpening
#one or similar ool (see llustration). Be
careful mot to let any fall into the case as this
s done and be careful not to damage: the
mating surfaces.

8 Check 1o make sure tha three dowael pins

22.19a Apply silicone sealant to the crankcase mating surfaces

2313b .

22.15 Remove all traces of sealant from the
mating surfaces with a sharpening stone

fare in placa in their hales in the mating surface
of the upper crankcase half (see ilustrations
22.13a, 22.13b and 22.13c). Install the ol
nazzie with & new O-Ang ($ee llustration).

17 Make sura the cam chain is installed on
the crankshafl sprocket.

18 Pouwr some engine ol over tha
transmission gears, the crankshaft main
bearings and the shift drum. Don't get any oil
an the crankcass mating surface,

18 Apply a thin, even bead of silicons sealant
tor the indiicated aneas of the crankcase mating
surfaces [soa lustrations).

Caution: Don'l apgly an excessive amount

2216 Install the oil nozzle and & new
D-ring

of sealant, as it will coze out when the case
halves are assembled and may obstruct ol
passages. Don't put sealant on the ands of
the main shelis.

20 Check the position of the shift drum -
maka sure iI's In the neutral position (see
Section 33).

21 Carelully place the lower crankcase half
onto the uppar crankcase hall. While doing
this, make sure the shift forks fit into their gear
groaves (see Seclion 32 Make sure the
crankshalt end seal Is positioned propedy
when the case hahves are mated [seo
illustration).

i

22._1ﬂb Apply sealant to the shaded areas
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2221 The crankcase end seal should be installed like this when
thir cases are assembled

22 Install the lower crankcase hall bolts and
tighten them o thay are just snweg. Note that
four of the bofls secure the support brackets
for the radiator mounting bracket (see
ilustration).

23 Tighten the larger crankcase bolts (8 mmi,
in the numbered sequence cast in the
crankcase, to hall of the torque listed in this
Chapler's Specifications. Then go through tha
saquence again, tghtening tha # mim bolts to
the torque listed in  this Chapter's
Specifications.

24 After tightening the 8 mm bolls, tighten
the 6 mm bolts to the torque listed in this
Chapter's Specifications.

25 Turn the transmission mainshafi and
output shaft to make sure they turn freely.
Also make sure the crankshalt tums freely.

26 The remaindes of installation i the reverss
of remonval,

23.1 Squesze the hose clips and slide them down the hoses, then
detach the breather assembly from the engine

22,22 Four of the crankcase bolts also secure the support

brackets for the radiator mounting bracket

23 Crankcase components —

1 Separate the crankcase and remove the
Todlowing:

a) Crankshall and main bearings

b} Transmission shaifts

¢) Shift drem and forks

d) Transmission of pipe

&) Starter clutch

1 Breather assembly (see [Hustration)

2 Clean the crankcase halves thoroughly with
now solvent and dry them with compressed
air, Al il passages should be biown out with
compressad alr and all fraces of old gasket
soalant should be remowved from the mating
surfaces.

Caution: Be very careful not fo nick or
gouge the crankcase mating surfaces or

23.3 Replace the ball bearings in the case if they're loase, rough

laaks will result. Check both crankcase
sections very carefully for cracks and othar

damage.
3 Check the ball bearings in the case (ses
ilustration]. If they don't tum smoothly, drive
tham out with a bearing driver or a sockst
having an outside diamaler skghtly smaller
than that of the bearing outer race. Belom
installing tham, allow them to i in the freaze
ovarnight, and about fifteen-minutes belome
instaltation, place the case hall in an oven, s
to about 200°F, and allow it to heat up. The
berarings are an interferance fit, and this wil
ease installation,

Warning: Before heating the cass,

wash It thoroughly with soap and

water so no explosive fumes are
present. Also, don't use a flame to heat the

CalS,
4 If any damage i lound thal can't b
repaired, replace the crankcasa halves as a ssl.

ey on

e o

T

or noisy



Engine, clutch and transmission (749 cc J, K, L and M models) 2B#45

24 w and connecting

1 Even though main and connecting rod
bearings are generally replaced with new ones
during the engina overhaul, the old: bearings
showtd be retained for close axamination as
they may reveal valuable information about
tha condition of the engine.

2 Bearing failure occurs mainly because of
lack alf lubrication, the prasence of dirt or
other foredgn particles. overicading tha engine
andfor corrosion, Regardless of the cause of
baaring failure, i must be coracted befone the
enginge is reassembled to prevent! it from
happening agadn,

3 When examining the bearings, remove the
main bearings from the case halves and the
rod bearings frem the connecting rods and
caps and lay them oul on a clean surface in
thtr same general position as their location on
the crankshaft joumals. This will enabile you to
match any noled bearing problams with the
comasponding side of the crankshafft joumal,
4 Dirt and other forelgn particles get into the
angina in a variety of ways. It may be laft in
the engine during assembly or it may pass
through filters or breathers. it may get into the
oll and from thére intoe the bearings. Matal
chips from machining operations and normal
enging wedr are often présen]. Abrasives are
somelimes laft in engine components after
reconditioning operations such as cylinder
honing, especially when parts are not
thorowghly cleaned using tha proper chaaning
methods. Whatever the source, these foreign
chiects often end up imbedded in the soft
boaring maternal and are sasily recogrized.
Large particles will not imbed in the bearing
and will score or gouge the bearing and
poumal, The best prevention for this cause of
bearing falure is to clean all pans thoroughly
and keap averything spotiessly clean during
pnging reassembly. Frequent and regular ofl
and fitter changes are also recommended,

5 Lack of lubrigation or lubrication
breakdown has a number of interelated
causes, Excessive haat {(which thins tha oif),
cwarioading (which squeezes the oil Traom the
baaring face) and oll leakage or throw off
ffrom excessive bearing clearances, worn oil
pump or high engine speads) all contribute to
Idbeication breakdown, Blocked oll passages
will alzo starve a bearing and destroy it. Whan
lack of lubrication is the cause of bearing
fallure, the bearing material s wiped or
extruded from the steel backing of the
bearing. Temperatures may Increase to the
paint wihers the stee backing and the journal
1w Blue from overheating.

6 Riding habdétz can have a definite effect on
baaring Efe. Full throttle low spead oparation,
or lugging (laboring) the engine, puts very high
ioads on bearings, which tend to squeeze oul
the il film. These loads cause the bearings to
flex, which produces fine cracks in the

26.1a Lift the crankshaft out of tha
crankcase, together with the cam chain

bearing face (fatigue failure). Eventually the
bearing material will loosen in pleces and tear
away from the steal backing. Short trip driving
laads to cormosion of bearings, as insuffichent
angine heat s produced to drive off the
condensed  water and comosive gases
produced. These products collect In the
engine oil, forming acid and sludge. As tha oil
Is carriad to the engine bearings, the acid
attacks and comodes the bearing matesial.

T Incorect bearing instaliation during engine
assambly will lead to bearing failire as well,
Tight fitting bearings which leave insufficient
bearing odl clearances result in oil starvation.
Dért or forelgn particies trapped behind a
bearing insert rasult in high spots on the
baaring which laad to fallura.

8 To avoid bearing problems, clean all parts
thoroughly balore reassembly, double chack
all bearing clearance measuraments and
lubricate the now bearngs with engine
assembly lube or moly-based grease during
installation.

25 Crankshaft and &
main bearings — removal,
inspection and instaliation %

Removal

1 Crankshaft remaval is a simple matter of
litting it out of place once the crankcase has
been separated (see iustration), Before
removing the crankshaft check the endpliy,
Iresart a fedlor gauge between the crankshaft
and the no, 2 crankcase main journal (see
Huatration). Compare your findings with this
Chapter's Specifications. If the endplay is
excessive, both case halves must be
replaced,

2 The main bearing insers can ba removed
from their saddles by pushing their centers to
the side, then lifting them out (see
Hiustration). Keep the bearing Inserts in
ordar. The main bearing ol clearance should
be checked, however, before removing the
Inserts (zee Step B).

Inspection

3 Mark and remove the connecting rods from
tha crankshal (see Saction 26).

(o i
26.1b Measure crankshaft end play with a

fesler gavge batween the no, 2 bearing
web and the crankshalt

4 Clean the crankshaft with solvent, using a
rifla-cleaning brush to serub oul the ol
passages. H available, biow the crank dry with
compressed air, Check the main and
connacting rod joumals for uneven wear,
scofing and pits. Rub a penny across the
|ournal several imes = il a jouwrnal picks up
copper from: the peany, It's loo rough.
Raplaco the crankshaft,

& Check the camshaft chain sprocket and the
primary gear on tha crankshaft for chipped
teath and other wear. I any undesirable
conditions are found, replace the crankshaft,
Check the chain & described in Section 29,

8 Check the rest of the crankshaft for cracks
and other damage. It should be magnafiuxed
to reveal hiddon cracks - a dealer service
department or motorcycie machine shop will
handie the procedure.

T Sat the crankshaft on V-blocks and check
the runcut with a dial indicator touching the
cantar main journal, comparing your findings
with this Chapter's Specifications. If tha
rencut excesds the limit, replace the
crankshaft.

Main bearing selection

8 Toe check the main bearing oil clearanca,
clean off tha baaring insers [and. reinstall
tharm, If they've been removed from the case)
and lower the crankshalt into the upper hatf of
the case. Cut five piaces of Plastignuge (iype
HPG-1) and lay them an the crankshaft main
journals, parallel with journal axis [see
Hiustration),

25.2 Push the centers of the bearing
ingerts sideways and rotate them out of
thair wabs
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L

258 Lay a sirip of Plastigavge along the bearing journal, parallel
to the crankshaft centerine

8 Veary carefully, guide the lower case hall
down onlo the upper case hall (see
ilustratien). Install the large {8 mm) bolts and
tighten them, using the slages and sequance
described In Section 22. Don't rotate the
crankshaft!

10 Now, remove th Bolts and canefully IRt the
lower case hail off. Compare the width of the
crushed Flastigangs on each journal to the scale
printed on the Plastigauge anvelopa to obtain
tha main beanng ol clsarancs (S iBustration).
Wiite down your findings, then remove all ireces
ol Plastigauge from the joumnals, using your
fingemail or the adge of a credit card,

25.10 Measure the width of the crushed
Pastigauge with tha acale on the envelope

11 Il the oil clearance falls info the range
listed In this Chapter's Specifications, no
bearing replacement is recuined (provided they
are In good shape). If the clearance is mons
than 0,036 mm (0.0014 inch), but less than the
senvica limit of 0.066 mm (0.0025 inch),
réplace tha bearng insarts with insarls that
have blue paint marks (see ilustration], then
chack the oll clearance once again, Always
replace all of the ingerts al the same tima,

12 The clearance might be slightly greater
than the standard clearance, bul that doesn't
matter, as long as it isn't greater than the
maximum clearance or kss than the minimum
clearance.

12 If the chearance is groater than the service
limit listed in this Chapter’s Specificalions,
masure the diameter of the crankshaft
journals with a mécromeler and compare your
findings with this Chapter's Specifications.
Algo, by measuring the diameter at a number
of points around  each  journal’s
circumfierence, you'll be able to determine
whether or not the joumal is out-of-round.
Take tha measurament al gach end of the
journal, near the crank throws, 1o determins i
the pournal ks tapened.

14 ary main bearing jourmal has warm down
past the service Emit, replace the crankshalt,

25.11 Bearing thickness is indicated by a
color code painted on the side of the
bearing

2516 Use the crankshaft marks
{1 or nonej . ..

and DO NOT rotate the crankshaft

18 i the diamalars of the jounals arant lass
than the service limit but differ from the
original markings on the crankshaft (see
lustration), apply naw marks with a hammer
and punch,
I the jowmal medsunes batwean 37.954
and 371.59592 mm ({1.2592 and 1.2595 inch)
chon’l make any marks on the cranksharf
{thare showkdn't be any marks thera,
anyway}.
If the jouwnal measures batween 31,953
and 32,000 mm (1.2598 and 1.2598 inch)
make a 1 mark on the crank in (he arsa
incicated [f it's mol already Hhar),
16 Remove the main bearing inserts and
assembie the case halves (see Section 22).
Using a talescoping gauge and a micromater,
measure the diameters of the main bearing
bores, then compare the measurements with
the marks on the upper case hall [Sos
Mustration).
If the bores measure batwaen 35009 o
35,016 mwm {1.3783 angd 1.3785 inchl,
thare showldn't be any marks in the
indicated aregs.
if the bores measura batwean 35,000 and
35,008 mm (1.3779 and 1.3782 inch) thee
shoufd be a O mark in the indicated areas,
17 Using the marks on the crankshaft and the

25,16 ...In conjunction with the
crankcase marks (arrow) (O, or as shown
here, no mark) . ..
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Crankcase Main Crankshaft Main Crankshaft Baaring Insert”
Bearing Bora Joumal Drameter
Drigmneter Mark Mark Siza Color Part Number Joumal Nes.
e 1 Brown 92028-1628 1.3 8
S2028-1631 24
Nene 1 Black G2028-1627 1,356
o Nong S2028-1630 24
None MNone Blue 2028-1626 1,35
920281629 2.4

25817 ... to determine the proper main bearing sizes

25.,18a Make sure the tabs on the bearing inserts Mt into tha
notches in the webs

marks on the case, determing the bearing sizes
required by referring to the accomp-anying
bearing sedection chart (sea llustration).

Installation

18 Separate the case halves once again.
Cisan the bearing sadcdies in the caze halves,
then install the baaring Inserts in all five of the
wabs in the case (see illustration). The
bearing inserts for journals 2 and 4 have oll
grooves (See Mustration). Whan installing the
bearings, use your hands only - don't tap
them info place with a hammes.

2521 The ribs on the crankcase end Seal
must seat in the case groove

_—

18 Lubricate the bearing inserts with engina
assambly lube or moly-based grease,

20 Install the connecting rods, il thiy waers
removed (3ee Section 26).

1 install a new crankshaft and seal at the
ocpposite end of the crankcase to the cam
chain sprocket (see ilustration),

22 Install the cam chain on the crankshafi
sprockol (soe Bustration).

23 Caretully lower the crankshafl into place,
24 Assamble the case halves (see Sec-
tion 22) and check fo make sure the crank-
shaht and the transmission shafts turm fresdy.

25.22 Be sure to drape the chain over the
crankshaft sprocket

25.1Bb The no. 2 and no. 4 bearing inserts have oll grooves

(arrows)

= removal,
inspection and installation

Removal

1 Before removing the connacting rods from
thé crankshaft, measure the side clearance of
each rod with & feeler gauge [see illustration).
I tha clearance on any rod is greater than that
Ested in this Chapler™s Specificatsons, that rod
will have 1o be replaced with a new one

26.1 Check the connecting rod side
claarance with a feeler gauge
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26.2 Using a hammer and punch, make
matching number marks on the connecting
rod and its cap

2 Using a centér punch, mark the position of
each rod and cap, relative to its position on
v crankishaft (see Hlustration).

3 Unscrew the bearing cap nuils (see
ustration], saparate the cap from tha rod,
then detach the rod from the crankshaft. If the
cap i sheck, tap on the ends of the rod bolts
with a soft-faced hammar to free them.

4 Separate the bearing inseris from the rods
and caps, keeping them in order 5o they can
be refnstallad in thair orginal locations. Wash
the parts In solvent and dry them with
comprassed air, if avaliable,

Inspection

5 Check the connacting rods for cracks and
other cbvious damage. Lubsicate the piston
pin for each rod, install it in the proper rod and
chack for play (see illustration). If It is loosae,
replace the connecting rod and/or the pin,
Mote: Connecling rods are graded according
fo waight and installed So that the fwo rods af
tha left side of the engine (no, T and no, 3) and
the fwa rods at the right side of e engine (na.
3 and no. 4] are the same weight grade. If &
rod is replaced, make sure [ malches the
winght grade of the rod it's paired with,

6 Refer to Section 24 and examinge the
conpnécting rod beanng meerts. I thay are
scored, badly scufled or appear 1o have been
selzed, new bearings must be installed.
Always  replace the bearings In the
connecting rods as a set. I they are badly
damaged, check the cormesponding
erankshall journal.

HAYNES E-'M::I" axtrome heat,
failure has occurrad, Be sure
te thoroughly check the oll pump and
prassure rolief valve as well as all ol
holes  and  passages  before
regssembiing the enging,

7 Have the rods checked for twist and
bending al a dealer servica departmeant or
othor motorcycle repain $hop.

Bearing selection

B If the bearings and jeurnals appear to be in
good condition, check the oll claarances ng
follows:

@ Start with the rod for the number one
eylinder. Wips the bearing inserts and the
connecting rod and cap clean, using a lint-
free choth,

10 Install the bearing nseds " the
connecting rod and cap. Make sure tha tab on
the beasring engages with the noich in the rod
oF eap,

11 Wipa off the connecting rod jourmnal with &
lint-free cloth. Lay a sirip of Plastigauge (type
HPG-1) across the top of the jounal, paralsl
with the journal axis (see lustration 25.8).

12 Position the conneching rod on the bottom
of the journal, then install the rod cap and
nuts. Tighten the nuts to the torque Hsted in
this Chagter's Spetilications, but don't allow
the connecting rod to rotate at all.

13 Unscrew the nuts and remove the

26.5 Checking the piston pin and
connecting rod bore or waar

26.18 The marks on the crank throws
{arrows) ahould coincide with the
diarmeters of the connecting rod journals

connecting rod and cap from the jowrnal,
baing wery careful not to disturb the
Plastigauge. Compara the width of the
crushed Plastigauge o the scab printed in the
Plastigauge envelops (see llustration 25.10)
1o defermine the bearing oll clearance.
14 If the clearance is within the range lsted in
thiz Chaptar's Specifications and the beangs
are in parfect condition, they can be reused. If
the clearancea is mora than 0.068 mm (0.0026-
I bast less than the sarvics limdt of 0.10 mm
{0.0038 inch), replace the bearing inserts with
insarts that have blue paint marks, then check
the oil clearance oncd again. Always replace
all of tha insers al the same tima.
16 The clearance mighl ba slightly greater
than the standard clearance, but thal doesn’t
matter, as long as it izn't greater than the
maximum clearance of less than the minimum
clearance.
16 It the clearante is greater than the service
limit listed in this Chapter's Specifications,
maasure the diameter of the connecting rod
journal with a micrometer and compare your
findings with this Chapter's: Specifications.
Also, by measuring the diamater at a numbed
of points around the joumal’s ciroumferance,
you'll be abde to determing whethar or not the
tournal kB out-of-round. Take the
measurement at each end of the journal o
determine if the journal ks tapered.
1T I any journal has wom down past the
senice limit, replace the crankshaft.
18 If the diameter of the journal i=n't less than
the sarvice Bmit but differs from the orginal
markings on the crankshaft (sea Hlustration)
apply new marks with a hammesr and punch.
If the journal meascures belwean 35,984
armd 33992 mm (1.3378 and 1.3382 inchy
{dan’t make any marks on the crank (thare
showldn'T B one e amywiy).
If the journal measures belween 33.993
e 34,000 mn (1.3383 and 1.3385 inch),
make a “0" mark on the crank in the area
indicated {if nof aiready thens).
19 Remove tha bearing insarta from the
connecting roed and cap, then assemble the
cap to the rod, Thyhten the nuls to the tongue
listad in this Chapter's Spacifications.
20 Using a telescoping gauge and a
micrometer, measure the inaskde diameter of
the connecting rod [sea IHustration). The
mark on the connecting rod (if any) should
coincide with the measuremaent, but if it
doesn’t, make a new mark (ges ilustration).
If tha inside diametier measures bahvsen
37,000 and 37008 mm (T.4567 and
L4570 inch), don't make ey mark on the
rod {there shouwldn't be any thene anyway).
If the inside dizmeter measures belween
37.009 and 37.018 rv (1.4570 and
1.4573 inch), make a 0 mack on the rod it

should slready be there.
21 By refarring to the accompanying char
(see ilustration), select the comecl

connacting rod bearing insoers.
22 Repeat the bearing selection procedura
for the remaining connecting rods.
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26,208 Measure the diameter of the connecting rod with a
telescoping gauge then measure the gauge

Con-Rod Big | Crankpin Bearing Insert
meter Marking Mark Size Cotor | Part Number
MNome o Brown | 92028-1626
] Mone Black | 92028-1624
o O
Q MNone Blue 92028-1623

2621 ... can be used, aleng with this chart, to determine the
comect connacting rod bearing inserts to install

Installation

Z3 The connecting rod bolts are designed to
gtratch in usa. For this neason, thay must be
replaced with new bolis wheanever they're
mmovid.

M Thoroughly clean the bolts, nut and
connecting rods with high-flash point. sobvent,
maiking sura fo clean all of the preservatine off
of naw parts.

% Wipe off the bearing Insarts and
connecting rods and caps. install the inserts
Inta the rods and capa, using your hands anly,
making sure the tabs on the Inseris engage
with the notches in e rods and caps. When
gl tha insers ara installed, lubricate them with
engine assembly luba or moly-based grease,
Don't get any lubricant on the mating surfaces
of fhe rod or cap.

28 Assembde each connecting rod fo lis
proper journal, making sure the previoushy
spplied matchmarks correspond fo each
pthar and the number casting points ta the
primary gear and of the crankshalt {see
Mustration). Also, the letter prasent at the
rodficap seam on one side of the connecting
rad 15 a weight mark. I new rods are baing
installed and they don’t all have the same

lettar on them, two reds with the same better
ghould be installed on one skde of the crank,
and the latters on the other two rods should
match each other. This will minimize
vibration.

27 Measure the length of each connecting
rod bolt and write this number down. You'll
need H later to determine bolt siratch,

28 When you'ra sure the rods are positioned
comectly, apply a film of clean engine ol to the
beolt and nut threads, under the heads of the
bolts and to the surfaces of the nuts that
contact the connecting rod. Tighten the nuis
to the torque listed in this Chapter's
Specifications.

28 Tighten the connecling rod nuls to the
torgue listed in this Chapter's Specifications,
Note: There are oiffenent forgue settings for
oid and new nufs

30 After tightening, measure the length of the
connecting rod bolls (see illustration).
Calculate the difference betwesn the original
length [written down in Step 27) and the
length after tightening, The differance is boll
stratch. If it's more than the value listed In this
Chapter's Specifications, raplacae the balts
and nuts with new anes.

26.20b The letter on the crank throw is a welght grade mark - the
=0" mark [or lack of a mark, as shown here), next to the weight
grade latter, in conjunction with the mark on the crank throw . . .

26.26 Assamble the connecting rods with the number marks
painting toward the primary gear end of the crankshaft

Caution: Don't  skip this  step.
Overstretched bolls may break while the
enging i running, causing extensive
angine damage.

21 Tum the rods on the crankshafl. i any of
them feal tight, tap on the bottom of the
connecting rod caps with a hammer = this
should refieve stress and fres them up. 1 it
doesnt, recheck the bearing clearance.

32 As a final step, recheck the connscting
rod Side clearances (see Step 1). I tha
clearances aren't comect, find out wh:.r balone
proceading with engine assembly,

25.3-11 -'P;Iassu'u connacting rod bolt length
{1) after the bolts are tightened
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27.3 Remove the lower tensioner's Allen bolts and take the

tensionar off

27 Alternator chain -
adjustment, removal,
inspection and instaliation

1 Remove the clulch (see Section 19).

Adjustment

2 Tha alternator chain can be adjusted i it's
sy,

3 Unbalt the lower chain tensloner and
remawe i from the engine (see illustration].

4 Loosan the pivol bolt, set boll and locknut
on the upper chain tensioner (see Ilustration].

27.6 Hold the tensioner piston
comprassed and install the lower
tensitoner on the engine

pump sprockat . ..

27.4 Looson the pivot bolt (A), set bolt (B) and locknut (C) and

——

tighten the adjusting bolt (D) until the lower chain run s tight

B Tumn the adjusting boll on the uppaer chain
tensioner countarclockwisa {anti-clockwiza)
until the lowear run of tha chain ks tight. Then
tighten the locknat, the set boll and the pivot
balt to the torques listed in this Chapler's
Spacifications.

5 Ralease the laich on the lower tensioner
with a screwdrfver and push the piston al the
way In. Holding the piston in this position,
install the kower tensiones (see Hiustration).
Apply a non-parmanant thread locking agent
to the thresds of the tensionar Allen bolls,
install them and tighten them to the targue
listed i this Chapter's Specifications.

27.10b ... and the alternabor driven
sprochkat. ..

Removal

T Aemove the lower chain tensioner (2ee Shap
3 abova),

8 Unbolt the upper chain tensioner and
remava it from the engine (see ilustration)

@ Remove the alternator shaft off pipe (see
Hlustration).

10 Roemove the snap-rings from the oil pump
sprochket and alternator driven sprochet (see
illustrations).

11 Slide the alternator drive sprockst,
alternator driven sprocket and ol pump
sprockel off their shafis, togather with the
chain (see illustration).

- - slide off the sprockets and
chain . ..

2711 .
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7.2 ... then remove the chain guide

12 Take the chain guide off the oil pipe boss
(8w illugtration),

13 Slide the thoust collar oft the trensmission
shaft (see ilustration).

Inspection

14 Check the sprockel leeth for wear or
damage. Check the drive pins in the alemalor
drive sprochet for looseness, wear of damage.
Check the chain for wear, damage or loose
pins, Replace the sprockels and chain a3 a
sat If anvy defects are found.

15 Check the oil pipe for clogging, Flush it
with clean solvenl and blow i out with

compressed air, Il available.

16 Check the tensioner guides and the chain
gude for score marks or axcessive wear,
Replace the tensioners or the guide if defects
e Tound.

: * ; f‘ , w
27.13 Remove the thrust collar from
behind the transmission mainshat

17 Check the latch on the lower tensioner for
waar or damage and replace the tenséoner if
dafects ane found.

Instaliation

18 Install the alternator driven sprocket and
sacura it with & new snap-ning.

18 Install the chain guide on the oil pipe
boss.

20 Install a new O-ring on the oll pipe and
push the ofl pipe into position in the engine.
Apply non-permanant thread locking agent to
e threads of the oil pipe bolk, than instadl the
bolt and tighten it to the torgue listed in this
Chapter's Specifications.

21 Install the altemator chain over tha deiven
sprocket.

22 Install th ol pump sprocket and secure it
wilh a now Snap-ring.

23 Install tha thoest collar on ‘the transmission
shaft, then install the drive sprocket with its
two pins outward (away from the engine).

24 Apply non-permanent thread locking
agent to tha threads of the upper chain
tensionsr pivel bolt and set boll, then
install the tensioner and tighten the bolts
slightly.

25 Refer to Steps 4 through G above to
adjust chain tension and install the lower
tengionar,

26 Check to make sure all of the alternator
chain componants are installed corractly
before  installing the clultch (see
illustration).

28.4¢ . .. and the alternator coupling

27.26 The chain and sprockets should
look like this when they're assembled

28 Ahternator shaft and
starter clutch - removal,
inspection and installation

Alternator coupling remowval

1 The allermnator coupling can be removed
with the sngine in the frama. To remove thi
alternator driveshall or the starter clutch, the
engine must ba removed and the crankcases
desassambbed,

2 Remove the lower lefi fairing panel (ses
Chapter &),

3 Remove the altermator and is damper (see
Chapter 9).

4 Remove the alternator coupling bolt and
washer and slide the coupling off the shait
splines (see Mlustrations]). Mote: To keap the
angine from fuming whils you focsan the bolf,
remove the pickup coll cover (56 Chaoter 5)
and place & box wranch {ring spanner) over
the fiats of the fiming rodor.

Cautior: Don't try to kewp the sngine from
turning by holding the timing rotor Alfan
boll, or it may snap off,

Alternator shaft and
starter clutch removal

5 Parform Steps 1 through 4 above.

& Remove the engine (see Section 5),

T Separate the crankcase halves [Section 22).
B Remove the lransmission shafts and the
transméssion ofl pipe (see Section 30,

9 Remove the bearing holder from the
allernator shaft (see Mustration).

Z8.9 Ramove the Allen bolts and take off
the bearing holder
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28.10 Pull out the idler gear shaft and lift 28.11b . .. and Iift out the starter clutch
out the gear driveshaft . . . and spacer

al
o h’ F
2812 Hold the starter clutch and try to 28.13a Remove the snap-ring . ..
rotate the gear

-
e S

My
3 i
28.13c . ., the starter clutch gear . . . 28,13d . .. and the noaedle roller 28.13e . . . remove the large snap-ring from
bearbng . . . its groowe . ..

28131 .. .and take it off ... 28.13g ... then remove the one-way 28.13h ... and remove the thrust washer

clutch race and one-way clutch from the
one-way clutch boss ., . .
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28.15 Check the idler gear for wormn or
damaged teeth and for looseness on its
shaft

28.18a The spacer and starter clutch fit on
the alternator shaft like this

10 Pull out the idier goar shatt and &N oul the
idler gpoar [see Alustration).

11 Pull ol the allernaior shaft and bearng.
then lift cat the starter chiich and spacer (seo
llustrations).

Inspection
Starter motor clutch

12 Hold the starter motor chutch and attampt
1o turn the starer motor clutch gear back and
forth [sea illustration). It should anly lum in
ong direction

13 If the starter motor clutch tumns freely in
both directions, of I it's locked up,
disassemble it and inspect the components
(eme lllustrations).

14 Starier chutch assembly ks the reverse of

28,184 ... then inztall the spacer and
push the alternator shaft the rest of the
way In

28.17a Chaeck the altermator shaft bearings
for looseness, roughness or nolse . ..

28.18b Place the starter clutch in the
engine . . .

the disassembly steps, Lubricate afl parts with
Chean ungina ol during assembly. Apply noa-
permanend thread locking agent to the threads
of the six Allen bolts and tighten them to the
torque listed in this Chapler’s Specifications,
Make sure the snap-rings seat securely in thedr
OrOCVES.

Starter motor idler gear

15 Inspect the teath on the staner motor idier
gear for cracks and chips [see Hustration).
Tum the jdier gear on its shaft to make sure it
spins fresty. [T the idier gear exhibits any
undesirabla conditions, replaca i
Alternator shaft and bearing

16 Chock tho splines on the shalt for wear or
darmage.

17 Tumm the bearings and feel Tor tight Spots

e ——
28.18c ... and slide the alternator shaft
partway in . . .

and roughness  (see illustrations). Il the
condition of the béarings is in doubt or definfely
bad, replace them, To replace the bearing
mounted in the casa, refer to Section 23,

Installation

18 Place the starter cluich in the case and
slide the altemator shaft in (see llustrations).
19 Position the idie gear in the case,
Lubsicate its shaft with clean engine oll and
slide it inte the case and gear {ses
ilustrations).

20 The rermainder of Installabion s the fevorss
of the removal procedure. Be sure 1o il the
cooling system with the proper cookant
mixtwra and the crankcasa with ihe
recommended engine oil (5ee Chapter 1 and
Daily (pre-ride) chvacks).

25,19a Position the idler gear in the case
and install its shaft

26,190 The idier gear should mesh with
the starter clutch like this whon installed
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lift the tensionar out (eyfinder block
remaved for clarity)

29 Camshaft chain and guides -
removal, inspection
and installation

§

o

Chain guides

1 Ramowe the camshafis (see Saction 8).

2 Toremove ine fronk (exhaust side) guide, fif
It out of the angine (see ilustration 9.8a),

3 To remove the rear (intake side) chain
guidde, remona its Allen bolt and O-ring and [ift
the guide cut {see illustration).

4 Check Ihe guides for desp grooves,

30.3a Lift out the mainshaft . . .

Helink Lengeh

e ~ =
L --.,-L-.- S ool BT £, ?\)
"‘4----'10 ""_3“.'_"__!"\.":_" L_-':\, JKU 5 W
1) =
e Lo
I

29,10 Whaen checking ma cam chain,
measure the length of 20 links

cracking and other obvious damage,
réplacing them il nocessary,
§ Inatallation iz the reverse of the removal
steps, with the following additions:
a) Make sure the fronl guide s secunply in
Its siof (soe lustration 8.8b).
b Lise a new O-ring on the rear guide's
pival bolt, Lirbricate the O-ring with
errgine oil and Highten the bolt securely.

Camshaft chain

6 Remove the enging (s0e Section 5.
7 Separaie the crankcass hahves (Saction 22).
B Ramove the crankshall (see Section 25),

crankcase

9 Remaove the chain from the crankshaft,

10 Pull the chain tight 1o eliminate all slack
and measura the langth of twenty links, pin-
to-pin  (see llustration), Compare your
findings to this Chapter's Spectications.

11 Also check the chain for binding and
obvious damage,

12 I the twenty-link length = nol 6
spacified, or there s visibla damaga, replace
the chain,

13 Instaltation is the reverse of the removal
steps,

30 Transmission shafts -
removal and installation

Removal

1 Remove the engine and clutch, then
separate the case halves (see Sections 5, 19
and 23).

2 If necessary, remove the Allen bolt and
slide the transmission oil pipe out of the case
(soo Mustrations).

3 The shafts can simply be kted out of the
upper hall of the caze (see illustrations). If
they are stuck, use a soft-faced hammer and
gently tap on the bearings on the ends of the
shafis to free them. The shafl nearest the rear
of the caze is the output shaft - the other
shaft is the mainshait

4 Refer 1o Section 31 far  information
pertaining to transmission shalt service and
Section 32 for information pertaining 1o the
shift drurn and forks.

Installation

5 M the oil pipe was removed, slide it back
into the case (see lilustration). Apply non-
permanent thread locking agent to the
threads of the oil pipe Allen bolt and tightan it
to the torque listed i this Chapter's
Specifications.

=+« and the output shaft
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30,5 Position the oll pipe in the crankcase 0.6 The ofl pipe should look like this 30.7 Engage the set pins with the holes
and install its Allen bolt when installed; make sure the set pins and the bearing outer rmces
hall-circle bearing retatners (armows) are in
& Check to make sure the sat ping and rings position
are presant in the upper case half, where the
:ha:t:l bearings seat (sea Blustration), & wire through r.nem_ra Feap them in order and
7 Carafully lowser sach shaft into place. The mﬁ:mi!;: proper dirsction (zoe Haynes Hint
hotes in tha neadle bearing outer races must ':1; v’l e shiaits from. .
engage with the set pins, and the grooves in GacHas 3; il L e
tha ball bearing outer races must engage with :
tha set rings (see illustration]. Mainshaft
8 Place th in the neutral position (see
iy N Peplon (M Disnsserminly
8 The remainder of instaliation is the reverse 2 Remove ihe neadies beanng outer race, then
of ramicsad, ramove the snap-ring from the end of the

shaft and shide the neadle bearing off (see
o Nustrations).

31 Transmission ﬂhﬁﬁﬂ 5 h 3 Femowe the thrust washer and slide second e thla“a: the shifting forks wil sngege
disassembly, inspection gear off the shaft (see liustrations). DS I0uey. (urows)
and reassembly 4 Remove sixth gear, its bushing and the the shalt (see illustration].
toothed washer (see llustrations). 7 Ramave the Rl shap-ring, then slide the
Note: When disassembing the fransmission 5§ Femove the snap-ring (see lllustration). washer, fifth gear and s bushing off the shalt

shalts. place the parts on a long rog or Bvesd B Remove the third/fourth gear cluster from  (see lllustrations).

31.2b ... the snap-ring. . . 31.2c ... and the neadie rofler bearing

31.3a Remowva the thrust washer. . . 31.3b . ..and second gear 31.4a Remove sixth gear. ..
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31.4b . .. its bushing . .. 3.4¢ ... and tha toothed washer

_—

31.5 Remove the snap-ring

31.8 The ball bearing can be left on the shaft unless it neads to be

31.7b ... the toothed washer . ..

Inspection

8 Wash all of the components in clean
golvent and dry them off. Rotate the bal
bearing on the shaft, fesling for tighiness,
rough  spots;, excessive looseness and
listening for noises (sea llustration), H any of
these conditions are found, replace the
beearing. Thes will require the use of a hydraulic
press of a bearing puller setup. If you don't
hava accass to these 10085, take tha shaft and
bearing to a Kawasaki dealer or other
motorcycle repair shop and have them press
the old bearing off the shaft and install tha

replaced:; the shaft must be replaced if first goar is wom or 31.9 Measure the width of the shift fork groave (A and check the
damaged dogs (B) for wear or damage
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3111 Inspect the bushing (et arrow) in
gears so equipped for waear - if the edges
of the slots (right arrow) are rounded,
replace the gear

31.13a Install the snap-rings so the
apening in the ring is aligned with a spline
groove

1 Snap-ring opaning 2 Spline groove

#.13¢ ... and do the same for the sixth
gear bushing

B Measure the shift fork groove between third
and fourth gears (see ilustration). i the
proove width exceeds the figure listed in this
Chapter's Specifications, replace the third/
fourth gear assembly, and also check the
thirdfourth gear shift fork (see Section 32).

10 Check the gear teeth for cracking and

31.13d The assembled mainshaft should
look like this

other obvious damage. Check the bushing
and surface in the inner diamater of fifth and
sixth gears for scoring or heal discoloration, If
either ona s damaged, replaca it

11 Inspect the bushings and dog holes on
gears so equipped for excessive wear or
rounding ofl (see lllustration). Replace the

31.13b Align tha oll hole in the first gear
bushing with the oil hole in the shaft . ..

padred gears &5 o el il necessany.

12 Check the nesdle bearing and race lor
wear or heat discoloration and replace tham i
NeCcessary.

Reassembly

13 Reassambly is the basically the reverse of
the disassembly procedure, but take note of
tix fallcraring paints:

&) Ahways use new snap-nngs and align the
apamnimg of the ring with a spline groave
[sea illustration).

b} When ingafing the bushings for fifth and
sixth gears to tha shaft. align the oil hole
in the shaft with the oif hole in the bushing
(see Hlustrations),

¢} Lubricale the componenis with angine of
bifore assemixing them.

o) After assembly, check the gears fo maks
siure they're instated comectly (see
Mustrations).

P

i

777

C‘w

@
31,13 Mainshalt details
1 Bearing outer race 5§ Second gear 3 Snap-ring 12 Washer
2 Snap-ring 6 Sixth gear 10 Thirdfourth gear 13 Fifth gear
3 Npedie baaing 7 Bushing clusder 14 First gear/mainshaft
4 Thrust washer & Washer 11 Snap-ring 15 Bail beaning



2B=58 Engine, clutch and transmission (749 cc J, K, L and M models)

J o -

third gear (B) and spin the shaft rapidly with one hmg

31166 ... and first gear 3116 Hold

while trying to slide fifth gear (A} off with the other
: "'_‘h; E ﬁlﬂ— B Output shaft
0 Disassembly

s
r

14 Remove the nesdle bearing ouler race
[see ilustration].

15 Slide the needie bearing, washer and lirsi
gear off (see illustrations).

16 Remove fifth gear from the shaft, Fifth
gear has three stesl balls in it for the positive
nautral finder mechantam. Te remove the
gear, grasp third gear and hold the shaft in a
vartical position with one hand, and with (has
ather hand, spin the shalt back and farth,
holding onfo fifth gear and pulling up (see
illustration)

31.17e ... third gear . . . 31.17d . . . the thirdourth gear
bushing . . .
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31.19a Remove the snap-ring . ..

Caution: Don't pull the gear up too hard or
fast = the bails will fly out of the gear.

17 Remove the snap-ring, toothad washer,
third gear, bushing and fowrth gear from the
shaft (see ilustrations).

3120 The collar and ball bearing can ba
left on the shaft unless wormn or damaged

31.18b ... the toothed washer . . .

18 Remove the toothed washer, snap-ring

and sixth gear (see llustrations).

18 Remove the next snap-ring, toothed

washer, second gear and |is bushing (see

lllustrations).

20 The ball bearing and collar can be laft on

thi shaft unless they need 10 be replaced (see

Mustration).

Inspection

21 Refer to Steps & through 12 for the nspec-

tion procedures. They are the same, except

whon chocking the shift fork groove width

you'll be checking It on fifth and sixth gears,

Reassembly

22 Reassembly ks the basically the reversa of

the disassembly procedure, but take note of

e following points:

a) Always use new Snap-rings and aign ihe

opaning of the ring with a spline groove
[see ilustration 31.13a),

31.18¢ ... and second gear

b Whan instaling the busiings for second,
third and fourth gears, align the o holy in
the bushing with the hole in the shaft |see
ibustrations).

&) Whan instaling fifth gear, don't use
grease fo hoid the balls in place - to do
=0 would impair he positive neutral fnder
mechanism. Just sat the balfs in thii
hales (the holas that they can'l pass
through). keep the gear in & vartical
position and carefully sef it on the shaf!
(angine aif will help keap them in place)
[see illustrations). The spiing grooves
that contaln the halas with the Balls must
be aligned with the slofs in the shaft
spling grooves

) Lubwicate the componants with anglne o

bafore assarmbiing them,

&) After assembly, check the gears to make

sura they'ne inzfalled correctly (see
Mlustrations).

31.22a Align the oil hole in the second
gear bushing with the hole in the shaft . . .

31.22b .., and do the same with the holes
for the third-fourth gear bushing

31.22¢ Install the steol balls in the amaller
holes in the gear ...



2B+60 Engine, clutch and transmission (749 cc J, K, L and M models)

= "o

il :

31.22d ... and align the steel balls with the shaft slots [arrow)
when installing the gear

31.22e The assembled output shaft should look like this

Collar
Bal

Toorthd
washer
Snap-ring
Sixih o

3.23 Output shaft detalls

Cutpert shatt
Second gear

& Snap-ring

2 Toothed washer

10 Fouwth gear

11 Buzhing

12 Third gear

13 Toothed
Washar

14 Snag-ring

15 Steel bal

16 Fiftt gear

17 First goar

18 Thrust washer
18 Noodie roder

bearing
20 Bearing outer
race
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324 Remove the Allen balt (arrow) and
slide the shift rod retainer out of the shift
rod groove

32.6b . ..then support the remaining shift
fork and slide out the other shift rod

32.6c Install the shift forks back on their
rods to ensure cormect reassembly

3xs Fhmmr- the Allen bolts (armows) and
slide the shift drum bearing holder out of
the other shift red groove

32 Shift drum and forks -

and pstalaton

Removal

1 Remove tha angine and separate the
crankcase halves (586 Sections 5 and 22).

2 Remove the transmission shaft assemblies
(sea Saction 30).

3 Remowva the extamal shift mechanism (see
Section 21)

4 Ramowe the shift rod retamer froam the night
side of the crankcase (see iNustration),

5 Remove the shift drum baaring holder (which
also acls as a shift rod retainer) from the left
side of the crankcase (see Mustration),

B8 Slide out tha shift rods and remove the
forks (see (llustrations). Reassemble the
forks In their mstalled pesitions on the rods so

32.?' Pull the pin out of the shift drum so it
won't b lost

32.6a Support the shift forks and slide out
the shift rod . .,

you will remamber whoang they e [smo

lllustration). The iwo shilt rods  are
iMerchangeable but should be returned to
their criginal locations if they will ba reused.

T Remowe the dowel pin from the end of the
shift drum (see illustration).

B Slide the shift drum partway out, remove
thiy baaring and slide the shift drum the rest of
the way out (see ilustrations),

Inspection

8 Check the edges of the grooves in the dmm
for signs of excessive wear (See llustration).
Measura the widths of the grooves and
compars your findings 1o this Chapter's
Specifications.

10 Check the shift forks lor distortion and
wear, espectally at the fork ears (see

ihustration). Measure the thickness of the lork
ears and compare your findings with this
Chapter's Specifications. If they are discolond

J2.8a Push the shift drum partway out and
ramove the bearing . . .

. then remove 1M| shift drum Imm
the case

32.9 Check the grooves in the shift drum
for wear, especially at the points

]

N

3210 Check the shift forks for wear and
damage, especially at the fork ears
[arrows)
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lubricate its end (amrow) ...

or severaly worn they are probably bent. i
damags of wasd i3 evident, chieck thi shift fork
groeove in the corresponding gear as well.
Inspect the guide pins and the shaft bore for
excesshve wear and distortion and replace any
defective parts with mew cnes.

11 Check the shift fork shafts for evidence of
wirdf, galling and other damage. Make sure
the shift forks move smoothly on the shafta. If
the shafls are wom or benl, repdace them with
ol OB

12 Hold the inner race of tha shift drum
bearing with fingers and spin the outer race.
Replace the bearing if it's rough, loose or
neisy.

Installation

13 Lubricate the shift drum with clean engine

oil and slide It into the case [see Hustrations).

14 Install the shift drum  bearing (see

lustrations), then install the dowel pin in the

end of the shift drum {(see lustration 32.7).

15 Tha remaindar of installation is tha reversa

of remaoval, noting the following points:

a) Lubwicate ail parts with enging of bafore

ing tharm.

&) Position the shift fork pins in the shift
drum grooves. The pin on the shiff fork
witf e shoriest sars goas in the center
groove of the shift drum. The longer ends
of the two rermaining shift forks face
toward aach athar,

) Apply non-perrmanant hread locking
agent to the threads of the shiff rod
rtairatr Boll and the shift drum boaring
hoider badtz. Tighten the bedts to the

torque isted fn this Chapter's

33 Initial start-up after overhaul

Mote: Make sure the cooling sysfem s
checked carefully (aspecially the cootant hevel)
bafors slarking and running the angine.
1 Make sure the engine ol level is cormrect,
then remove the spark plugs from the enging.
Place the enging kil switch in the O position
and unplug the primary (low tension) wires
from the coll.
2 Turn on the key switch and crank the
engine over with the starfer until the ol
pressure indicator light goes off (which
Indicates that cil pressure axists). Reinstal the
spark plugs, connect the wires and turm the
switch to On.
3 Make sure thara is fuel in the tank, then
operate the chake,
4 Start the angine and allow it 1o run at a
moderately fast idle until it reaches operating
tempearature,
Warning: I the oil pressure
indicator light doesn't go off, ar it
comes on while the engine is
running, stop the engine immediately.
5 Check carafully for oll leaks and make sure
the fransmission and controls, especially the
brakes, function properly before road testing
the maching. FAefer to Section 34 for the
recommended break-in procedurs,

32.13b ... then slide the shift drum the
rest of the way in

6 Lipon completion of the road test, and afer
the engine has cooled down complately,
recheck the valve clearances {see Ghapler 1),

34 Recommended break-in |
procedure ]

1 Any rabuill engine needs lime to break-in,
oven if parts have been installed in ther
original locations. For this reason, treat the
miachine gently for the first few mies to maks
sure oil has circulated throughout the engine
and any new parts installed have started to
5641

2 Even greater care is necessary if the engine
has been rebored or a new crankshaft has
bsien installed. In the case of a rebore, the
engine will have to be broken in as if the
machine were new, This means greater uwse of
thve transmission and a restraining kand on the
throttle until at least 500 miles (B00 km) have
been coverad. There’s no point in keeping to
wry $et spoad limit - the main idea i to keep
from bugging (laboring) the engine and i
gracheally increase performance until the 500
mile (300 km) mark is reached. Thess
recommandalions can be lessened to an
extent whan only & new crankshaft is instalied
Experience is the bast guide, since it's easy o
Lell when an engine is running frealy.

3 i a ubrication fallure ks suspected, stop the
enging immdistely and try 1o find the causs
If an engine is run without oil, even for a shot
peniod of lima, imeparable damage will ocowr,

32.14b The shift rods and forks should
look lke this when assembled
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1.1b Coolant flow diagram
[H2 models)

1 Wtar purnp

2 Radiator hose

3 Coolant tube

4 Water facket

5 Cyfinichy hissd

& Coolant termperatue
sending unit

7 Pressure cap

8 Thermastaf

9 Radbator fan

10 Far switch

11 Raglialor

12 Resenodr tank

13 Coolant bipass hass
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-
==

=

Hot Coolant
Caold Coalant

1.1e Coolant flow diagram
i, K, L and M modsls)
1 Water pump
2 Wirlar pump bisid valve
3 Water jacket
4 Water facket
5 Thermost
&
F
8

Coolant temperature

1 General information

The models covered by this manual are
touipgeed with a liquid cooling system which
utdzes & walar/antiireoze mixture 1o cany
away excess heat produced during the
combustion process (see illustrations). The
cyfinders are surrounded by water jackets,
Frough which the coolant is circulated by the
waler pump. The pump i mounted o the laft
ﬂdunflhecmnmnmhdwmhy:heﬁl
pump shaft. The coclant passes up though a
Berible hose and a coolant pipe, which
cistributes it around the four cylinders. It flaws
thwaugh the water passages in the cylindor
head, through another pips for hoses) and inta
the thermastal housing, The hot coolant than
fows chown into the radistor (which is mounted
o this frame downiubes to take advantage of
maximum air flow), where it is cooled by the
paszing air, through ancther hose and back 1o
e waler pump, whore the cycla iz repambed,

An eloctric fan, mounted behing the

radiator and automatically contraolied by a
thermostatic switch, provides a flow of
cooding air through the radiator when tha
matorcycle is not moving, Under certain
tonditions, the fan may come on even after
the engine is stopped, and e ignition switch
is-off, and may run for several minutes,

The coolant temperature sending umit,
threaded into the thermaostat housing, senses
the temperature of the coslant and controls
the coolant temperaturs gavge on the
Instrument cluster,

The antire system s sealed and
pressurized. The pressure ks controlled by a
valve which is part of the radiator cap. By
pressurizing the coolant, the baolling point s
raised, which prevents premature belling of
the coolant. An overfiow hese, connected
betwean Ihe radiator and resereodr tank,
directs coolam ta the tank when the radiaior
cap valve is opened by excessive pressura,
The coolant is automatically siphoned back 1o
the rackator as the engine cools,

Many cooling system ingpection and
service procedures are considevad part of
routing mainfenance and are incheded in
Chapter 1.

Warning 1: Do  not allow
antifroaze 1o come in contact with
Your skin or painted surfaces of
the vehicle, Rinse off spills immediately
with plenty of wator, Antifresze /s highly
toxie if ingested. Nevor leave antifreere
lying arsund in an open container or in
puddies on the foor: children and pats are
attracted by lts swest small and may drink
. Check with local authorities abaut
disposing of wused antifreeze. Many
communities have colfection conters wihich
will see that antifreeze iz disposed of
safely.
A radiator are hof, Scalding hot
coolant and steam may be blown
ouf under pressure, which could cause
serfous infury, To open the radiater cap,
place a thick rag, like o towel, ovar the
radiator cap; slowly rotate the cap anti-
clockwise to the first stap. This procedurs
allows any residual pressure fo escape.
When the steam has stopped escaping,
prass down on the cap while tuwrrring anti-

Warning 2: Don't remove the
radiator cap when the engimre and
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2 Radiator cap -
check

If problams such as overhaaling and loss of
coolant occur, check the aentire system as
described in Chapter 1. The radiator cap
opening pressure should be checked by a
dealer service depariment or service station
equipped with the special tester required 1o

do the job, If the cap is defective, replace it
with a new one.

3 Coolant reservoir -
-removal and installation

1 Remove the right fairing panel (H models) or
right side cover (all others) (see Chapter 8),
2 Disconnect the hose(s) from the reservair

and drain the coolant into a suitable container
[see illustrations). II's a good idea to mark
the positions of the hoses so they aren’t
aitached to the wrong fitting when the
redarvoer i instalied.

3 Aemowe the resenvoir relaining band [H
madels) or mounting fastenens (all others) and
datach the resarvoir from the frame (see
i .
4 Instaliation is the reverse of the removal
procadura,

—12

13

17

e e ———
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24 Mownting bolt
25 Fan swilch

27 Coolant hose

28 Walsr pump cover
29 O-ring

30 Water pump housing

32 Blead valve

33 Carbunstor warmer and
coatant fiters
(LK modleds)
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3.2¢ Cooling system
[, K, L and M models) - exploded view
i Cip
2 Shone shieid
3 Rnadistor pressure cap
4 Radiator
§ Alr baffle
6 Alr baffla
7 Fan
5§ Mounting damper
8 Collar
10 Mounding bolt
11 Radlator bracket
12 Coolant passage
13 Coolant hose
14 Q-ring
15 Water pump bodly
18 Waler pump cover
17 Bload valve
18 Coolant tube
19 Coolpal hose
20 Coolanf tube
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3.3 Remove the mounting fasteners
[arrows) from the top and bottom of the
resarvolr tank

1 It the engine is overheating and the cocling
fan ksn't coming on, first ramove the seat and
chick the main fuse and fan fuse (see Chapter
B W a fuse is blown, check the fan circuit for a
shart to groundfearth (see the Wining
dEagrams at the and of this book). If the Tusas
are good, removi the lower and upper fainngs
{see Chapter 8). Where necessary for access,
reamicve tive fued tank (sea Chapler 4).

2 Follow the wiring harness from the fan
maotor to the connector and wnplug it (see
Hlustration). Using two jumpser wires, apply
battery voltage 1o the terminals in the fan
motor side of the electrical connecior, If tha
fan doesn't work, repdace the motor.

3 if e fan does comie on, the protlem lles in
the tharmostatic fan switch or the wiring that
connacis the components. Remove the
jumpar wires and plug in the electrical
connector to the fan. Unplug the two wires
from the thermostatic fan switch and connect
tham together with a short jumper wire (see
lustration 1.7a, 1.1b or 1.1¢ for switch
lecation). If the fan comes an, the circuit to
the motor is okay, and the thermostatic fan
switch is defective (sea Step 109,

4 I the fan stil doesn't work, refer to the
Wiring diagrams at the end of the book and
chack the fan circult for broken wires or poor
connactions.

]

4.2 Disconnect the fan connector
(L modal shawn)

Replacement

Fan and motor

Warnlng: The engine must be
complately cool before beginning
this procedure.

5 Disconnect the cable from the negative
terminal of the battary,

& Remove the radiaior (see Section 7),

7 Remove the threa bolts (H models) or four
bolts {all others) securing the fan bracket to the
radiator {see illustrations), noting which Bolt
the groundfearth wire i attached lo. Separate
the fan and bracket from the raciator,

B The tan, motor and bracket aren't avaitable
separately, Roplace them as an assembly if
the fan doesn't run,

8 Installation is the reverse of the removal
procedure. Be sure to reinatal the groundfearh
wirg under the bracke!-1o-radiator bolt,

Thermaostatic fan switch

Warning: The engine must be
A complately cool before begimning
this procedure.
10 Prepare tha new switch by wrapping the
threads with Teflon lape or by coating the
threads with ATV sealant. Disconnect the
wires from the old switch,
11 Unserew tha switch from the radiator (see
illustration 1.1a, 1.1b or 1.1c for switch
location) and quickly install the new switch,
tightening it to tha torque listed in this
Chapter's Specifications,
12 Connect the wines to the switch.
13 Check and, if necessary, add coolant 1o
the system (see ‘Dally (ore-ride) checks ),

4.Ta Remowe two bolls at the bottom of
the fan bracket , . .

4.7b ... and two bolts at the top

5 Coolant re i
Emrmrres |
check and replacement Q

Check

1 1f the engine has been overhoating bt the
coolant temperature gauge hasn't been
indicating a hotter than normal conditien,
Bagin with a check of tha coolant lavel [zee
‘Daily (pro-rida) checks’]. H it's low, add the
recommanded type of coalant and be sure to
acate the source of the leak.

2 Ramove the seat and the fuel tank (508
Chapter 4}, Locate the coolant temperature
sending unit, which ls screwed into the
thermostal housing. Unplug the slectrical
connector from the sending umit, turn the
ignition key o the Run position (don't crank
the engine over) and note the temperature
gaupe — i showld read Cold.

3 With the ignition key siill in the On position,
connect one and of a jumper wine to the
sending unit wire and growndiearth the othar
end [ses illustration). The nesdie on the
temperature gauge should swing over past
the Hot mark,

Caution: Don't groundfearth the wirs any
lomger than necessary or the gauge may be
damaged.

4 If the gauge passas both of these tests, but
dorsn't operate correctly under normal riding
conditions, the temperature sending unit s
delactive and must be repleced.

5 If the gauge didn’t respoand to the tests
pregery, aither the wine to the gauge & bad or
thir gauge itsell s defecthe.

Replacement
Sending unit

Warning: The engine must be
A completely cool before baginning
this procedure.
& Prepare the new sending wnit by wrapping
the threads with Teflon tape or by coating the
threads with ATV sealant.
T Disconnect the wire from the sending unit.
Unscrow the sending unit from the thermoatat
housing and quickly install the new unit,
tghtening i to the torgque lsted in this
Chapler's Specilications.

53 Disconnect the temperature sonding
unit wire (arrow) and connect it te ground
{earth)
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64 Remowve the thermostat housing bolts (arrows) . ..

B Asconnect the electrical connector to the
sending unit. Check and, if necessary, add
coolant to the system (see 'Dally (pre-rida)
checks?).

Coolant temperature gauge

9 Fefer to Chapter 8 for the coolam
temperatura gauge réplacemsant procedura,

Thermostat - B
removal, check and installation 55
x

Warning: The engine must be
complately cool before beginning
this procedune.

Removal

1 I the thesrnostat is functioning propedy, the
coolant termperature gauge should rise to the
normal operating temperalure quickly and

6

&

"q--__,___________._ﬂ______,_..--' r

1) Must be
completely
submerged

They miust not touch

container sides or bottom,

6.7 Suspend the thermostat in water wllﬁ
a thermometer

1 Thermosial 2 Tharmomalar

then stay thara, ondy rising abowve the noomal
position occasionally whan the angine gets
unusually hat. If tha énging does not reach
normal oparating temperature quickly, or i it
ovarheats, the thermostal should be removed
and chicked, o replaced wilh & New ona.

2 Refer to Chapter 1 and drain the cooling
system. Remove the upper fainng (H models)
ar bowdr fairing (J, K, L and M modads) (sae
Chapler B).

an yu:u.;'ra working on an H model, remove
the préssure cap retainer and the two bolis
securing the thermostal cover (see
llustration 3.2a or 3.2b). I's not necessary to
disconnect the hoses from the cover,

4 I you're working on a.J, K, L and M modeal,
remove the thres bolls securing the
thermostat cover (see Hlustration) and
remave the cover, I's nol necessary to
dizconnect the hose{s) from the cower, bul
note the location of the groundfearth wire
tarminal that fits over one of the housing bolts
& On all modets, withdraw the thermostat
froem the howsing and ramowe the O-ring [soe
Hlustration)

Check

& Remove any coolant deposits, then visually
check the thermostal for corrosion, cracks
and other damage. If it was opan when it was
ramoved, it is defective. Chack tha O-ning for
cracks and other damage,
T To check the tharmostal operation,
submergs it I a container of water along with
a thesmomater (e illustration).
Waming: Antifreeze s poisonous.
Don't use & cooking pan. The
thermostat should be suspended
=0 it doasn't touch the container.
8 Gradually heat the walter in the contaimner
with a hotplate or stove and check the
temperature whan the thermostal first starts
to open.,
8 Continue heating the waler and check the
tomparature when the thermostatl is fully
P,

6.5 ...and lift off the cover to expose the thermostat; note the
O-ring [arrow)

10 Lift tha fully open thesmostat out of the
wealer and measurg the dstance tha vabve has
opanad,

11 Compara the opening temparature, the
Tully open températuns and the valve travel b
tha walues |=ted In thia Chaplers
Specifications

12 W thase specifications ard not ml, or d
tha thermosiat does not open whila the walsr
is heated, replace it with a new one

Instaliation

13 Install the thermostat into the housing
with i Spring posntang into the housing.

14 Install a new O-ring in the groove in tha
tharmostat cover,

15 Piace the cover on tha housing and nstal
the bolts, tightening them gecuredy. If you'rs
working on a J, K, L and M model, be sure io
place the ground'earth wirg tarminal over the
proper Bolt (see ilustration).

168 The remainder of installaticn |5 the reverss
of the remeval procedure. Fill the cooling
system with the recommended coblant [see
‘Dany (pre-ride) checks’). I you're working on
an H madel, install the pressure cap retairer.

5,15 Reinstall the ground [earth) wine
connector when installing the thermostat
cover |J, K, L and M models)
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1.6 Slide the clip down the overflow hose
and disconnect it from the fitting

7 Radiator -
removal and installation

B

S

Warning: The engine must be
compledoly coal before beginning
this procedure,

Remowval

1 Support the bike secunaly upnight, Remove
Lomponents a8 necessary for access to the
battery and digsconnect the cabie from the
negatrve terminal {see Chapler 9)

7.8a Romove the radistor mounting bolts
[arrow) - L model shown

2 Remove the upper and lower tairings (H
modals) or the upper fairing (J, K. L and M
iadels) (see Chapler B)

3 Ramove the fuel tank (see Chapier 4) and
drain the coolant (see Chapter 1),

4 Unpheg the electrical connoectors for the fan
motor and the tharmostatic fan switeh [E:2.1:]
illustration 3.2a, 3.2b or 3.2¢)

5 Loosen the hose clamps on both radiatar
hotes (see Hlustrations), On HZ modals,
loosen the clamp on the coolant bypass hosa,
If vou'ra warking on a J, K, L and M moda,
hoosan the clamp on the oil cocler hoss [Bew
lustration). Detach the hoses

7,108 Remove the stone shisld scrows at tha bottem of the

radiator (arrow) . .,

A Upper hook

7400 ... and lift the stone shiald to disengage Its upper hooks

7.5¢ ... and the oil cooler hoss on
o€, K, L and M models

7-Bb The lower bolts on some models may
net come all the way out, but they cam ba
unscrewed far enough for radiator removal

& M you're working ona J, K, L and M moded,
disconnect the overflow hosa from  tha
radiator filer neck (oo Mustration).

T I you'ne working on an H model, remaove
e oll Cooler (see Chapter 7).

8 Remaove the radiator maunting bolts (ses
llustrations)

B Lift the radiator out. Be sure to check ths
rubtser mounting dampsaess and riplace tham if
thay're vgam,

10 H the radiator is to be repaired, pressics
checked or roplaced, detach the cooding fan
{see Section 4) and the stone shisld [soe
llustrations)

B Bushing C Washer
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T.14 If the radiator bracket needs replacing, unbolt it from the

brackeis on the crankcase

11 Carefully examine the radiator for
evidence of leaks and damage. It Is
recommanded that ANy NECESKAry rapairs ba
parformed by a reputable radistor repais shop.
12 I tha radiator is clogged, or if large
amounts of rust or scake have formed, the
repair shop will alzo do a thorowgh cleaning
b,

}13 Make sure the spaces belween the
cooling tubes and fing are clear. If necessary,
use compressed air or running water to
rermowe anyihing that may be clogging them.,

I the radiater fins are Bent
or flattensd, 5 tham
vory carefully with a small
serewalriner,

14 I you'ra working on a J, K, L and M
modal, chaeck the radiator mounting bracket
for bending or cracks and replace it as
necassary (e illustration),

Instaliation
15 installation is the reverse of the removal
procedurs, with e following sddiions:
8} Be sure lo replace the hoses If they ane
dhpbiioraiod,
I3} Be e the mels collars ane in place in
Ite rubiser mounting dampers (see
ilustration 7,106},

B.15a Loosen the hose clamps ...

£} Raill the cooling Syslem with the
recommended coolant fsee "Dady (ore-
nide] checks’)

8 Water pump - 5
check, removal, inspection ﬁE»
and installation -

Warning: The engine must ba
complelely cool before boginning
this procedure.

Note: The wiler purng on hase models can’t
e overfieded - it mus! be replaced &5 @ Wit

Check

1 Visualy check arsund the area of the waler
pump for coolant lasks. Try to delacmine if the
loak is simply the result of a loosa hose clamp
ar datenorated hose,

2 Support tha bile securely wpright.

3 Remova the lower fairing (sea Chapter Bl

4 Drain the engine coolant following the
procechsns in Chapter 1

S Check around the weap hale for signs of
coolant leakage (see iNustration). If coolant
has besn leaking from the hole, the
mechanical seal s damaged. It can't be
replaced separately. so the entire pump must
be replaced,

BASD . . . and remove the hose from the
walter pump coolant tube

8.5 Check the weep hole for signs of leakage

(L model shown)j
Removal

H models

8 Remove the lefl lower fairing panel (see
Chapter 8),

T Dwadn the coolant (see Chapter 1),

B Remove the cluich release cylinder (ses
Chapier 2)

8 Remove the enging sprockel cover (ses
Chapler &)

10 Loosen the coolant hose clamps of the
waler pump.

11 Remowve the shift pedal {see Chapler 2
12 Remoave the water pump mounting bolty
{see illustration 3.2a or 3.2h). Pull the purg
straight out to rémove it, pulling i oul of the
coslant hoses &% it's removed,

J, K, L and M models

13 Remove the lower fairing panels (ses
Chapter &)

14 Drain the cooling system {see Chapter 1).
15 Disconnect and remove the water pumg
upper hoze {see illustrations),

16 Deatach the brace, unbalt the coolant tus
from the water pump cover and lift It out (s
fihustrations),

17 Locsen the clamp and disconniect the lows
hase from the water pump (see llustration).
18 Remove the pump mounting botts and B
the: pump off (ses illlustrations).

B.16a Remove the screw thal secures the
brace to the air batlle . .,
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B16b ... unbolt the brace from the water
|PUIMIE COVEF . . .

B18a Remove the pump mounting bolts (arrows); note the wire

. and lift the coolant tube out of
thi water pump

B.16c .,

817 Loosen the clamp and detach the
lowar hods from the water pump

e

terminal on the lower bolt . . .

Inspection

18 LUinbolt the cover from the pump and lift it
ol

M Check the pump O-ring for briflbeness or
gelerioration (see illustration). it's a good
dea o replace the O-ring whenaver tha pump
cover s removed

21 Try to wiggho the water pump imgeler back-
and-forth and in-and-out (see ilustration). if
you can fesl movemant, the water pump maest
Bk ropdaced,

22 Gheck the impalber blades for corrosian. if
they are heavily corroded, replace the waler
pump and flush the system thoroughty (it

B.18b . .. and pidl the waber pump out of the engine

would alse be a good idea to check the
internal condition of tha radiator),

23 If you're working on & J, K, Land M model,
check the O-ring on the coclant tube for
brittleness or datorioration (see illustration)
It's a good idea to replace it whenever the tube
ks remowed,

about its condition

820 The NE O-ring should be replaced if thq;m'a any doubt

B.21 M the impeller is loose or cormoded, r:piacn the water pemp



3+12 Cooling system

B.23 The coolant tube O-ring should be
replaced whenever the tube is removed
fram the pump cover

Installation

24 Lubricate the pump O-ring with a thin
smaar of multi-purpose graasa.

25 Install the pump body bafore installing tha
cover, Tum the impeller so the slot in the
pump shaft aligns with the drv 1ooth on tha
oll pump shaft inside the engine (sea
illsstrations).

26 Lubricate the cover O-ring with a thin
smear of multi-purpose grease, then install
the O-ring and the cover. Teghten the cover
and mounting bolts evenly and securety, but
don't overtighten and sirip out the bolt holes.
27 The remainder of mstallation is the reverse
of the removal steps

28 Fill the cooling systemm with the
recommaended coolant (see "Dally (ore-ride)
chicks ).

28 HAun the engine and check for coolant

Warning: The engine must be
complately cool bafore boginning
this procedure.

9 Coolant pipe(s) and passage
- remioval and installation

A

9.5 Remove the Allen bolts to detach the coolant tube from the
engine

B.25a Align the skot in the pump shaft
farrow) ...

1 Support thi bike secursly upright.

2 Remove tha fairing panels &s necessary for
access (soe Chapter 1),

3 Drain the engine coolani {see Chapter 1)

4 Whonh necessary, remove the mdiator {sea
Section 7), carburetors or exhaust system
{see Chapter 4L

Coolant tubes

5 Remova the coolant tube-to-cylinder haad
bolts (see illustration 3.2a, 3.2b or the
accompanying lustration] and separate tha
Tulbe frorm the cylinder haad.

& Remove the O-rings from the ends of the
tube and install new ones. I one of the ands
doesn't have an Q-ring, be sure lo retrieve it
{rom the engine.

T Check the tube mounting holes in the
engine for comoshon, and remove all fraces of
comasion i any exists.

8 Install new O-rings on the tube ends,
lubricating them with a ittle clean engine oil.
9 Install the ends of the coolant tube inlo the
holes in the angine. install the mounting bolts,
tightening tham sacuraly.

10 Fill the cooling system with the
recommended coolant (sée Chapter 1) and
chichk for leaks.

11 The remainder of installation ks the reverse
af the remaoval procedure.

812 Detach the coclant hoses and remaove the mounti

B.25b . .. with the tooth on the shaft inside
the engine

Coolant passage

{4, K, L and M models)

12 Loocsen ihe hose clamps and disconned
the coolant hoses from the passage (s
ifustration)

13 Hamove tha mounting bolts and take the
passage off the engine.

14 Clean all traces of cid gasket and S
fram tha pabsage.

15 Install the passage, using o new gasksl,
and lighten its bolls securely,

18 Fill the cooling system with the
recommended coolant (see Chapter 1) and
check for leaks.

17 The remainder of installation is the revess
of the removal proceduns

10 Oil cooler -
removal and installation

H models

Mote: Wail uniil the engine is cool befon
baginming this procedere,

1 Support the bike securaly upsight and dras
the angine oll (see Chaplar 1),

2 Remova the lower fainng (See Chaptes 5]

&

ng beolts

[rrows)
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1 Place a degin pan under the front of the
trwikcase and remove the oil cooler hose-to-
crankcase union bols (see illustrations).
 Hetrieve the sealing washers.

4 Remove the oil cooler mounting bolts and

5 Installation is the reverse of removal, Ba
sure to usa new sealing washers il the old
ones ware leaking or damaged, and fill the
crankcase with the recommended type and
ameoaunt of ol {see Chapter 1 and Dady (png-
ride) checks). If you're working on an H1

model, tightan the union bofts to the torqua
listed in this Chapter's Specifications.

J, K, L and M models

€ Support the bike securely upright. Drain the
@ngine cil and coolant {sea Chapter 1).
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T Remove the right lower fairing panel (ses
Chapter 8).

8 If the exhaust system is in place on the
angine, remove the oll cocler bolt with a 27
mm socket (see illustration). Pull the ol
cooler forward away from the enging
disconnect the coolant hoses and take the ol
cooler out,

9 If the exhaust system has been removed
from the engine. disconnect the coclant hosses
(see fllustration), then remove the oil cools
mounting bolt and lift off the cil cooler.

10 Installation Is the reverse of the removal
steps, with the following additions:

a) Make sure tha cast Ab on the crankcase
fits between the locating tabs on the ol
coolar and make sure the hoses are
connected propardy (see illustration).

b) I the exhaust system has been removed,
tighten the oil cooler bolt fo the torgue
Nsted in this Chapter's Specifications will
a torgue wrench.

c) If the exhaust system is in place on the
angine, tighten the oil cooler bolf to the
specified torgue with a wranch and
spring scale. Place the wrench on the
boit and place the spring scale on the
wrench at a point 300 mm from the
canter of the bolt and at right angles to
the wrench. Pull on the spring scale wilh
a force of 17 kg to tighten the bolt to the
specified torque

10.3b Oil cooler details
{H2 models)

1 Stone shiald 2 Ol cooler 3 O-ring 4 O fime

T a
10.8 Remove the oil cooler bolt 10.2 Loosen the clamps (arrows) and 10.10 Connect the coolant hoses as
disconnect the coolant hoses shown; the tabs on the oil cooler (arros)
must fit around the cast rib on the
crankcase
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Fuel and exhaust systems

Contents

Al fifler slement - senacing . ........ . ...t mChuplarI
| Ak fifler housing = removal and instafiation . ... . ol -]
K suction system - mmual.hspwnnwmmlahon A 1 |
| A suction vihees — check .

 Carburttor overhaul — mlhru-mam ...................

Caburetor synchronization - check and adjustment .
 Carburetors - désassembly, cleaning and inspection .
S Caetwingtors - tued level adpestment . . I
 Carburetors - reassembly and float hm;;rrtmlmmt
 Carburetors - removal and installation |
Choin cable - remowval, malla:mwnﬂjusmﬂ byt
; Euwnmumham comrol smm [Gallﬁnmla modais uﬂ;q -
check . . 586 Chapter 1

Degrees nf drfflcully

Evaporativa emission control system {Calomia models onky) =

remal, inspection and installstion ... ..., L. S
Exhaust system - check | see Chapter 1
Exhaust system - w'-marmmhula‘mn .................... 13
Fuel pump = remaval, testing and installation .. ............... 14
Fued system - chackmlulthw .......... saa Chapler 1
Fued tank - cleaning and repasr | R e e e A
Fueed tank = mnmmwmlmlabon e T P L.
General informalion ............ .....ceiiiiiiiiiiinn, 1
et fuel/air mixture adjustment - ganaral-'rrmlhn 4
e speed - check and adjustment mﬁramuri

Throfthe cables and grip - removal, H‘ul-1i|hl|m and ndlusumnt 10
Throttle cperation/grip freeplyy - = check and adjustmant mﬂhmoﬂ

Eay, suitable for \ Fairly easy, suitabio “"_;Q Fairly chfficuft, %, | Difficult, suitabie for ‘K‘Q: Very difficult,
ovice with lttie for beginnes with S suitable for competent &) | experienced DFY suitable for opert DIY
Specifications
General
Fuel bypa . . Unleadied o low lead gasoline (petrof) subject 12 local regulations:
h minimurm octane 91 ROM (BT pump ectans)
 Fusl tank capacity
I*'H.J,Kann . 18 liters (4.7 US gal, 4.0 imp ga)
i PRI s oon Lo i o s L e e g e s 17 liters (4.5 US gal, 3.7 Imp gal)
Carburetor type
Wimadets ... Keihin CVK-D36 ffour)
andiLmodile. e S e e Kashin CVI-D3I8 ffour)
K and M models ... ... Keshin CVIK-D39 ffowr)
det sizes and settings |:H1 rnndal}
B ot
Al eccapt US high altitude models .. ..o 130
~. u&rqhﬂmudamndeu .................................. 128
Main air jol 100
Jol rendie N52U
i jeit
CHI axcept LIS high altitudemodals ., ... .o s, k]
LS high aititude modBIS .. ... ... i as
BT e e e L e s e s 120
ot soreny setting
LS modals . Presat
UK modals . 1% £ W tums out
52
pak height | ., 13 = 2 mm [.512 = 0.079 inch)
Fumd berved 4 to & mm (0.157 to 0.2386 Inches) below mark
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Jet sizes and settings (H2 model)

Kain
leusmghmumrrm
us.nlghanuudnmmds

Jat neadie |

Piot jot

umusmuumam

US high altihude madeis .
Pilat air jet
uamwumm
California models .
Pilot screw setting

Mniﬂlﬂﬂ IH
Float haight |

Fuel bovel ... .. i
Jet sizes and settings [J rnnda'l]

Wain jat
All except US high altitude models

e L

US high altitude models

Iain aar jet .
Jot nadia
1 and 4

Cylinders 2 and 3 ...
Pilat jo1

Lﬁhnghﬂ'rnudumul:‘rels
Pilot air pl A .
Hnlacrml-ﬂlm

US modets .

UK models .
Ghohc:swm‘,lpl

Float mtghl
Fuel laved ,

Jet sizes and Hﬂinga l.'l( muddj

Main jot
All except US high altitude models . ...

UEWdeﬂdah ............. .

hdain air jat .
Jol i
USamlptOﬂTurmmbdm
landd .

Pilat jat

LIS-TuﬁhﬂItud-enndﬂl i

128
125
100
NTEF

38
35

130
135

Prasat

1% & ¥ tung out

52

13 & 2 mm (0.512 = 0.079 inch)

4 to & mm (0157 o 0.236 inches) below mark

132
138

130
135
100

130

2% ums out

&2

13 = 2 mm [1.512 = 0.079 inch)

4 1o B mm {0,157 1o 0.236 inches) below mark

138
135
100

120

1% turms oul

55

@ x 2 mm [0.354 + 0LOTS inch)

3 &1 mm [0U118 = 0,039 inches) above mark
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- Jet sizes and settings (L modal)
Main j=t

Al scept US high altitude modals
Cylinders 1 and 4

Main jot
- Allexcept US high aititude models
- Cyfinders 1 and 4

Jdet sizes and settings (M model)

Al excapt LIS high altitude modets .., .. ..
| UShigh altitude modals .., .., ..._........ .

17
150

165
185

N74E
LRE ]

38
as
120

Press
24 tumns out
52

180
200

185
195

7o
100

13 = 2 mm 0.512 = 0LO70 inch)
4 to i mim (0157 1o (0.236 inches) balow mark

N1MMr=ﬁpu1lmmhmmfrmhpa
HN1HG {olip in fitth groove from tog)

................... 42

A 40
P S |
Presel

234 turng oul
55

@ = 2 mm (0354 £ 0,079 inch)
J21mmiD 118 £ 0029 inches) above mark
0.11 10 0.16 Bars (1.6 to 2.3 pai)

| The fuei system consists of the fued tank,
i Lap, fitter, electric fued pump, earburators
bl connecting lines, hoses and control

| The carburelons wsad on H, J and L modats

| four constant vacuum Keihing with
iterfty-typs theottle valves. For cold starting,
I ervichment circult is actuated by a cable
d tha choke lever mounted on the left

T r.u:o-.n:ursusau on K and M modals
L four flat-slide Mikunis with accalorator

The exhaust system is a four-inta-ona

Many of the fusl system service procedures
are considerad routine maintenance [lems
and for that reason are Included in Chagter 1,

2 Fuel tank -

remaoval and instaliation

Warning: Gasoline (petrol) is
& extremely flammable, so take

anpmmﬁnmuﬁmmwm
on any part of the fuel system. Don't
mﬂcaraﬂuwopmﬂamunrbm!@m
bulbs near the work area, snd don't work in
& garage where & natursl gas-type
appliance (such as a water healer or

clothes drver) hprmnr.rrmspmmr
fuel on your skin, rinse it aff

any kind of work on the fuel system, woar
safely glasses and have an extinguishor
wﬂlmhriﬂmﬂﬁvp-ﬁul‘ﬂammﬂh
Higuids) on hand,

1 Tmmminhudhplmbybdlsm
fubbber insulators, which fit through a flange
projecting from the tank. On H models, tha
mﬁgﬂmmwmw1hmm¢
I{.Landh'lmudakmqr'mmmmalmm
the tank.

Removal

H modals

2 Remove the rear ducts, frant seat and side
Covars (see Chapler B).
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3 Remove the fuel tank mounting bolts (see
1Mu W

4 Disconnect the fuel line batween the fual
tap and carburetors. Detach the fual tap from
the frama, but leave the hosas thal connect it
10 the fuel tank attoched,

5 If you're working on a California model,
disconnect the evaporative emission hoses
fram thesr filtings on the tank (see Section 15}
6 Lift the fusl tank off the motorcycle,
toguthir with the fuel tap,

J; K, L and M models

7 H you're working on a .J or L model, remave
the side covers (ses Chapter B),

81 you're working an & K or M modal,
ramaove the seat (see Chapler ).

9 Disconnect the rear ends of the alr ducis
ts=a Chapter ).

10 Remove the mounting bolls at the front
and rear of the fuel tank (see ilustrations),
On L and M modals, unbalt the tank mounting
bracket fram the frame (see lustration).

11 Disconnect the fuel tap lkne that runs 1o
the carburators (see illustration). Ramave the
fuel tap mounting screws and Spacers, but
leave the fuel lines from the tap 1o the fued
tank connected (see illustration),

12 Lift the fuel tank off the motorcyche, If
necassary, disconnect the fuel hoses (or
evaporative emission system hoses on
Califormnia modals) From the tank (see
iMestration).

Installation

13 Belore installing the tank, check the
condition of tha rubbér mounting dampsers = il
thary'rée hardienad, cracked, or show any other
signs of deterioration, repiace them.

14 When installing the tank, roverse the
removal procadure, Make swre the lank seals
properly and does not pinch any control
cibles or wires,

3 Fuel tank -
‘eleaning and repair

1 AN regairs 1o The Tued tank should b camied
out by a professional who has expedisnce in
this eritical and potentially dangerous work,
Even after cleaning and fushing of the fuel
gystemn, explosive fumes can remain and
ignite during ropair of the thnk.

2 I the fuel tank is remaved from the vehicle,
it should not ba placed in an area whare
sparks or open flamas could kgnite the fumes
coming cut of the tank. Be especially caneful
inside garages where a natural gas-type
appliance s located, Decause the pilol light
could cause an axplosion.

4  Idie fuelfair mixture
‘adjustment -
general information

1 Due to the increased emphasis on
confrolling motorcycle exhaust emissions,
cartaln governmental regulations have been
formulated which directly affect the
carburetion af this machine, In order to comply
with the requiations, the carburators on some
mdels have a metal sealing plug pressed inlo
thi hobe oveer the pilol scresw (which controls
the idie fuslfalr mixure) on each carburetor, 5o
thay can't be tampered with, These should
onby be removed in the event of a complote
earburetor overhaul, and aven then the screws
should be relurned to their orginal settings.
The pilot screws on other models are
accessible, but the use of an exhaust gas
analyzer is the only accurale way 1o adjust the
ifle fueliair mixture and be sure tha maching
doesn't axcesd the emissions reguiations.

2 i the engine runs extremaly rough at idle or
continually stalls, and i a carburgtor overhul
does not cure the problem, take ihe
maotoreycls to a Kawasakl dealer service
deparimant or other repair shop equipped
with an axhaust gas analyzer. They will be
abile to properly adjust the idle fuelfair mixhie
o achieve a smooth idie and restoro low
spaed parformanca,
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Z10a Fuel tank details - 2.10b Fuel tank details =
J and K models L and M modaels
3 Fuel hoses 1 Fusd tank 3 Fuel hoses

4 Mounting bracke! 2 Broather hose fexcept 4 Mounting bracket
5 Fuellap Califovmia models) 5 Fueltap
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2.10c Remove the mounting bolts at the front of the tank . . .

2110 ... and the mounting Screw Spacers 2.12 Disconnect the tank hoses (L modal shown)
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G7a Squeaze the clip and slide it down the vent hoss . . .

. Carburetor overhaul -
general information

1 Poor engine performance, hesitation, hard
“Farting. stafling, flooding and backfiring ara
i signs that major carburedor maintenance
ey b required,

IHeep in mind that many so-called
garturntor problems e really not carbureior
(pmblems at al, but mechanical problems
Mithn the engine o ignition systam
matunctions. Try to establish for eertain that
e carburelons are in need of maintenance
eefone beginning a major overhand,

(3 Chick thiy fuad tap, the in-line fuel filter (and
& K, L and M models also chack the fusl
ek filters), tha fued lines, ihbe fuel tank cap
el [except Califernia models), the Intake
|'ﬂi1dd hose clamps, the vacuum hoses, the
| fiter alarnent, the cylinder compression,
'.Il spark  plugs, and 1he carburetor
}!'p:l‘mn zation before assuming that a
t for ovestEaul is required.

' Mot carburator problems are caused by
l"l pariicles, vamish and other deposits
liiun build up in and block the fusl and alr

. Also, in time, gaskels and O-rings
of dateriorate and cawse fuel and air
which bead 1o poor periormance
§When the carburator is overhaulad, it is
ally disassembled complatély and the
& e cleaned thoroughly with a carburetor
ing solvent and dried with fillered,
brcaied compressed air. The fuel and air
ges are alse blown through with
pressad air 1o forco out amy dift that may
been loosened baut not removed by the
., Once the cleaning process is
pele, the carburelor is reassembled
g new gaskets, O-rings and, genarally, a
inlgt neadie valve and seat.
Bafore  disassembling the carburstors,
sUré you have a carbuwrelor reboild kit
ch will nclude all necessary O-rings and

6.7h

other paris). some carburelor cheaner, a
supply of rags, someé maans of blowing out
the carburetor passages and a clean place lo
work,

It Is recommendad that only
ane carburefor be over-
havled at a time to aveid

mixing up parts.
6 Carburetors - &
removal and instaliation A
X
Warning: Gasoline (petrol] is

A oxtremely flammable, so take

extra precavtions 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 den't work in a
garage where 8 natural gas-type appllance
(such as a water heater or clothes dryver] is
present. If you spill any fual on your skin,
rinse It off immodiately with seap and
water. When you perform any kind of work
on the fuel system, wear safely glasses and
have a fire extinguisher suitable for a class
B type fire (flammabie Nquids) on hand,

8.8 Disconnect the fuel line from the
carburetor assembly

- . . and disconnect the hose from the carburator fitting

[armow]
Removal

H, J and L models

1 Remove the fuel tank (see Section 3,

2 Remove the air filter housing (see Sec-
tign 12}

3 Disconnect the choke cable from the
carburetor assembly (see Section 11)

4 Loosen the throttlo cables all the way and
digeonnact them from the throttle grip (ses
Section 10}

5 If you're working on an H model, remove
the idle spiad screw axlension,

5 On &l excepl L models, mark and disconmect
the vart heses from the carburetors.

T It you're working on an L model, sguesze
the hose elamp and slide it down the vent
hose, then disconnect the vent hose from the
vert tuba assembly [see illustrations).

8 Disconnect the fuel line from the carburetor
assembly (see flustration).

9 Pull the carburetor assembly to the rear,
clear of the intake manifold tubes (see
illustration). Raise the assembly up far
enaugh to disconnest the throttle cables from
ihe  throtile pulley, then remove the
carburatons from the maching

10 After the carburelors have been removed,
stulf chean rags inlo the intake manifold tubes
o prencant the entry of dirt or other objects,

6.9 Pull the carburetor assembly clear of
the intake manifold tubes (L model shawn)
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K and M maodals

11 Remova the fuel tank (see Saction 2),

12 Remowe the air filler housing (ses Sec-
tham 12).

13 Disconnect the choke cabié from the
carbunslor assembly (sea Saction 11).

14 Loosan the throtibe cables all the way and
disconnect tham from the throttle grip (see
Section 10).

15 Mark and disconnect e fuel ensicher
solenald hoses from the carburetors (See
ilbustratian],

16 Discannact ths
carbunator assemily
17 Pull the carburetor assembly 1o the rear,
claar of e intake manifold tubes. Faise the
assgembly up far encugh to disconnect the
throttle cablas from the throttle pulley, then
ramove the carburators from tha machine,

18 Alter the carturetors have beon removed,
atul cléan rags into the intake manitold tubes
o prevent tha entry of dirl of other objscts.

Installation

19 Make sure the clamps on the intake
mapnifolds are  positioned correcily (see
ilustrations),

20 Position the assembly oves the intake
manifold tubes. Lightly lubricale the ands of
the throttle cablas with multi-purpose greasa

fuel line from the

6,156 Disgonnect the fuel enricher solencid hoses (arrows)

and attach them to the throttle pulley. Make
sure the accelerator and decelerator cablas
ara in their proper positions.

21 Tilt tha front of the assembly down and
insert the fronts of the carburetors into the
intake manifold tubes. Push the assembly
fonwasrd and lighten the clamps,

22 Install the air Mter housing (see Section 12).
23 Make sure the ducts from the alr filles
housing are séated properdy, then slide the
spring bands inlo poaltion.

24 Connect the choke cabie to the assambly
and adjust it (sae Section 11).

28 Adjust the throttle grip fresplay (see
Chapter 1)

26 The remaindes of installation i the reverse
of ihe removal sleps.

7 Carburetors - X
disassembly, cleaning

and inspection %

Warning: Gasoling (petrol} is

& extremely flammable, so take

oxira precautions when you weork
on any part of the fuel system, Don't smoke
or alfow open flames or bare light bulbs
near the work area, and don®t work in &
garage winere 8 natural gas-type appiiance
(such as & waler heater or clothes dryer) is

Intake joint screw positions =
H models

present. If you spill any fuel on your skin,
ringe it off immediately with soap and
water, When you porform any kind of wok
on the fuel system, wear safaty glasses and
have & fire extingwisher suitable for class B
fires (flammable Ngulds) on hand,

H, J and L modals
Disassembly

1 Remove the carburelons from the machine
as described in Section B, Set the assembly
an a clean working surface. Nobe: Uiniess e
Orinigs ant the fuel and vent iflings betwee
the carburdiors are leaking, don't detach e
carburalors from their mounting brackesy
Alzo, work on one carburefor at 8 time &
avoid getting parts mixed up,

2 It the carburators must be separated from
each other, rermowe the choke lever spring and
choke lever by removing the three screws sd
six plagthc washars (two washers per soree
o on each side of the lever) fsee
llusirations). then remove the strews
securing the mounting plate (o the carbirson
{see lllustrations). Mark the position of sach
carburator and gently separate them, nating
how the throtthe linkage is connected fses
illustration) and being careful not to lose any
spnings of fuel and vent fittings that ane poese
batwean the carburalons (see Bustration).

6.19b Intake joint screw positions =

J and L modeis

6.19¢ Intake joint screw positions —

K and M models
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T2a Remove the choke shaft spring T.20 ... and the three choke shaft
(o) . .. BCIews . .,

7ad ... separate the choke shaft from the  7.2e If the air cleaner intake boots must 721 The synchronizing screws and springs
carburetors be separated from the carburetors, farrows) should look like this
remove their screws

T.2g Carburetor assembly detalls
(H,  and L models)

Choke spring

Choke shaft

Throtile cable bracke!
Carburefors
Aountimg plate

[ AR
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7.3e Lift the throttle piston out

T.3b ... the screw that secures the choke cable bracket hasa
dowel pin . . .

7.3d ... and separate the diaphragm from its groowe and the
locating tab (arrow) from its nateh

743 Separate the jot needie from the throttle piston
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Tsb Carburetor

{H, 4 and L modeals) - exploded view
1 Choke plunger cap 8  Throttle pizfon 16 Float chamiber
2 Bpring 10 Float chamiber drain 17 Pilod screw plug
3 Choke phinger SCrew LSS mocleds)
4 Screw 11 Float chamber gasket 18 Needie valve amnd seat
£ Vocuum chamber cover 12 Relaining serew 19 Main jot
6 Wacuum péston spring 133 Floats 20 Needle et hoider
! Speing seat 14 Float pivot pin 21 Pilot jet
§ Jet noedle 15 Carburetor body 22 Pilot scrow

1 Remaove the four Sonews Securing the vacuum  diaphragm/pision assembly [see Hlustraticn).
thamber cover 1o the carburelor body. Lift the 4 Remove the piston spring seat and separate

L
i
i
t

TE8 . ..then push

wover off and remove the peston spring (see  the neadie from the piston (see IHustrations),
Mustrations). Peal the disphragm away fromits 5 Removae the four screws rataining the floal
“goove in the carbiuretor body, being canslul not  chamber 1o the carburetor body, then detach
% tear i (see Mustration). Lift out the

the chamber (see lustrations).

7.5a Remove the float chamber cover

TEa Loosen the screw shown

8 Push the float pivat pin ot and detach the
float (and fuel inlet vatve neadle) from the
carburetor body (see Hlustrations). Detach
the valve needla from the fleat. Remove the
retaining screw and remove the needls valve
seal (ses illustration).

T.6e ... and lift out the float, together with
the needlie valve

out the float pivot

T.6d Remove the retaining screw and lif
oul the needle valve seat
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7.7 Pravent the needle jot holder from turning and unscraw the 7.8 Unscrew the needle jet holder
main jat with a screwdriver

= F T.40b On installation, apply bonding agent arcund
Fw - ol M. the plug
T.10a The pllot acrew on US models is beneath a plug (arrow) 1 Bonding agent 3 Pial screw

2 Plug 4 Cartwredor body
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T.11a Unscrew the choke plunger cap with o socket . . .

T Unscrew the main jet from the needie jat
Folder (see Hlustration),

8 Unscrew the needis (o1 holdar'air blesd
pipe (e lllustration)

§.Using a small, flat-bladed screwdriver,
remave the pilot (0! (See illustrations),

10 The pilct (idle: mixtene) screw is located in
the bottom of the carburetor body [$ee Hus-
trations). On US modeds, this screw is hiddan
Iehind a phug which will have to be removed if
s sorew 1510 e taken oul. To dothis, punch a
hale in the phegy with an awl or a scribe, then pry
#out. On &l modeds, turn the pilot screw in,
couriing the number of twne wntil it bottoms
kghtly. Record that nuember for use whan
msaliing the screw. Mow remave the pilot
Brew along wilh ils spring. washesr and O-ring
11 The choke plunger can be removed by
wEcrowing 1he nul that retains it 1o the
garburetor body (see Illustrations) if the
chokir shaft has been removed [3ee Step 2).

Cleaning

Caution: Use onfy a carburetor cleaning
solution that is safe for use with plastic
parts (ba sure to read the label on the
cantainar],

12 Submerge the metal components in the
carburetor cleaner for approximately Thinly
minutes [or longer, il the directions
recommand i)

13 After the carburetor has soaked long
anough for the cleaner to loosen and dissolve
mast of the vamish and other deposits, use a
brush to remove the stubbom deposits, Rinse
It again, then dry it with compressed air, Blow
out all of the fuel and & passages in the main
and upger Body,

Cautlom: Never clean the jets or passages
with a pioce of wireg or a drill bit, as they will
be anlarged, causing the fuel and air
mataring rales to be upset.

115 Check the tapered portion [A) of the pilat screw for wear or

damage

Inspection

14 Check the operation of the choke plunger.
It it dogsn't move smoothly, replace it, along
wiih the return spring,

15 Check the tapered portion of the pilot
serew for wear o damage (see illustration),
Feplace the pilol screw if necessary,

16 Check the carburetor body, fioat ehambar
and vacuum chamber cover for cracks,
distorted sealing sufaces and other damage.
If any defects are found, replace tha taalty
component, although replacemant of the
entira carburetor will probably be nec BELArY
(check with your parts supplier for the
avallability of separate compaonens)

17 Check the jet needia for straightness by
relling i on a flat surtace (such as a plece of
ghassy, Heplace it  it's bent or if the lip s warn,
18 Check the neaedie jet and replace the
carburator if i's worn or damaged (see

ilustration).

7.18 Check the piston insert and the needle jot for wear or
damage
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7.18 Check the tip of the fuel inlat valve
neadle for grooves or scratches

1 Rod 3 Groove in tip
2 ahe neadle

7.26c Carburators
(K and M models) - exploded view

1 Choke plungar cap 10 Jat mdacile 18 Float chambar O-ring 28 Throttla stop screw
2 Spring 17 Thrortie valve 18 Needle valve and seat 25 Choke shaft spring
3 Choke planger 12 Throttle valve 20 Main jat 30 Choke shaft
4 Cover Scraw 13 Drain Screw cap 21 Pilot jet 31 Acceleralor link lever
5 Mixing chambaer 14 Dradn screw 22 Choke {starter) jed 32 Switch lever

covar 15 Floal chamber cover 23 Pilot Scriew 33 Cruize cancel swifch
6 Cover gaskel 16 Pilal scraw piug 24 Allery boft 34 Thhothe cable bracket
7 Throttle vaive arm {US maodels) 25 Accelerator link assembily 35 Carburetor body
8§ MNeodla screw 17 Float chamber cover 26 Accelpralor pump rod 36 Accelerndor pump
9 Jof neacie chp L1 27 Accelarator shaft 37 Air jol
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127 Accelerator pump cover screws (A) and float chamber cover

scrows (B); pilot screw located in the recess in the cover (C)

18 Check the tip of the fusd inlet vadoe noedie,
it has grooves of scratches in if, i@ must be
mplaced, Push in on the rod in the other end
of the needie, then relaase it = if 1 doasn’t
sprng back, replace the valve neadle (see
iustration)
M Check the O-rings on the float chamber
and the drain plug (in the floal chamber),
Replace them if they're damaged.
2 Operate the throttle shaft to make sura
= throtlle butterfly valve opens and closas
- smoothly, i it doesn't. replace the carburator.
2 Chech the floats for damage. This will
usualy be apparent by the presence of fusl
 mide one of the floats, If the floats are
damagid, they rmust be replaced.
2 Check the diaphragm for splits, holes and
| general delerioration. Holding it up o a light
| wil haip to reveal problems of this nature.
B Insert thir vacuurm piston in the carburetor
. body and sea that it moves up-and-down
smoothly. Check the surlace of the plston for
wear. H it's wom excessively or doasn't move
gmoothly in the bore. repiace tha corburator,

K and M models
Disassembly

% Aefer to the carburelor synchronization
procedura in Chapler 1 and remove the
cartureion bop cover,

¥ Unscriw 1he jet neadle plog and lite sut
i jut neadle (see llustrations).

1 On the bottom of the carburelor, remove
#e accederaior pump Allen bolts and take off
the accelerator pump componenis (See

Bustration).

(2 On the bottom of the carbufélon, remove
e float chamiber cover Alien bolts and take off
4 ot chiamiber cover (sea Blustration 7.27).
28 Remove the float pivot pin, float and
readie valve. Ramove the retaining screw and
‘mmove the neadie valve seal,

3 Urscrew the pilol e, starter jet, main jel
ind main nozzhe from the underside of the
‘rburator. Unscraw the air j&t from s bore

Just below the intake opening (see illus-
tration 7.28c).

M Perform Stop 10 above to remove the pilot
BCTEW

32 W it's necessary 1o separate the carb-

7:32a The assembled carburetors should look like this

e a? |

uredors, note caredully how the tusd fittings, vent
latings and throttle springs are installed, then
remave the Allen bolts thak hold the assembly
tegether [Soe illustrations). Carefully separate
the carbumrators from aach athar,

T7.32b Carburator assemibly details
(K model shown, M model similar)

T Afen boit
2 Collws

3 Jown ftings
4 Fuel enricher solanoid

5 Fuel fittings
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33 Toremove the chole shall, disconnect it
redurn spring and remove its mounting screws
and washers ($ee illustrations).

34 To remove the choke plungers, refer to
Step 11 above.

Cleaning and inspection

35 Paerform 3ieps 12 through 22 above to
clean and inspect the carburators,

3 Check the accelerator pump diaphragms
for cracks or brittleness and replace them o
fheir condition is in doubt.

8 mmaﬂd
fioat height adjustment

Caution: When [nstalling the jets, be
careful ol to over-tighten them - they're
made of seft material and can strip or
shear easily.

MNote: When reassambiing the carburalors, be
swre to use the new O-nings, gaskels and
other parts suppiied i [ rebuid ki,

H, J and L models

1 1f the choke plunger was removed, install it
in its bosa, followad by its spring and nut.
Tighten the nut secursly and install the cap.

8.8 Measure floal height with a vernier
ealiper er similar tool

2 Install the pilot scrow (i removed) .a1|;|n,g
with its spring, washes and O-ring, turning i in
unitil it seats iightly, Now, tum the screw oul
thea number of turng hat was prl,wiausl"-
recorded, IT you're working on a US model,
install a new matal plug in tha hole over the
scraw. Apply a little bonding agent arsund the
circumferance of the plug after it has been
saated,

3 Install the pilot jet, tightening it securely.

4 Install the neadle jat holder/air bieed pipe,
tlightening i securaly,

5 Install the main jet into the needle jot
hodderfair blead pipe, tightening it securaly.

6 Dvop the jet needle down into its hole in the
vacuum piston and install the speing seat over
the nsadle. Make sure the spring seat doesn't
coved e hobe al the Battom al the vatuum
piston = reposithon it if necessary.

T Install the diaphragm/vacuum péston
assembly Into the carburetor body. Lower the
spring into the pisten. Seal the bead of the
diaphragm into the groove in the top of the
carburator body, making sure the diaphragm
isn't distorted or Kinked [soe lestration 7.3d).

If the disphragm seems foo
farge In dilameter and
doegn't want fo sest in the
groove, place the vacuum
chamber cover owver the carburetor
diaphragm, insert your finger into the
throat of the carburetor and push up on
the vacuum piston. Push down gently
on the wacuum chamber cover - it
should drop into place, indicating the
diaphragmn has seated in s groove.

B Install the wacuum chamber cover,
tightening tha screws sacuraly. H vou're
working on the no. 3 carburator, don't forgat
1o install the dowal and choke cable brackot
(saa lustration 7.3b).

remove the three choke shaft screws (arrows)

B Invert the carburetor. Altach the fuel inkst
valve neadle to the floal. Set the float inle
pasithon in the carburetor, making swoe the
vahod needie seats correctly. insiall the fioal
pival pin. To eheck tha float haight, hold the
carburetor 2o the float hangs down, then it &
back until the valve noedie i just seated (the
rod in the end of the valve shouldn't be
comprassed). Measure the distance from the
foat chamber gasket surlace to the top of the
fizat [(see illustration) and compare your
mefsuremaent 1o the foat helght listed in this
Chapter's Specifications. it isn' 28
specified, carelully bend the tang that
contacts the valve needie up or down untll the
foat haight is corect.

10 Install the O-ring ina the groove in the
Roat chambsar. Place the float chamber on the
carburalof and install the screws, tlighlening
tham secunslhy,

11 H the carburetors wore Separated, instel
new O-rings on the fual and vent fittings,
Lubricate the O-rings on the fittings witha
light film of oil and install them into ther
respaciive holes, making sure they ses
completely (see illustration T.2g).

12 Position the coill springs botween the
carburators, genlly push the carburetons
togeihor, then make sure the throtile linkages
arg correctly engaged. Check the fusl and
vanl fitlings to make swre they eangage
properly also,

13 install the lower mounting plate and ingtal
tha scraws, but don't tighten them complately
yot. 5ot the carburetors on a sheot of glass,
then align them with a stralghtedge placed
along the edges of the bores., When the
centerlings of the carburetors are all in
harizontal and vertical alignment, tighien the
maounting plate Scriws secunaly,

14 Instail the choke Wver, making sure it 2
angages comactly with all the choke plungen
{se0 illustration). Position a plastic washes on
each side of the choke lever, except on no, 2
carburstor (see illustration) and Install the



Fuel and exhaust systems 4#17

B148 Make sure the choke shaft engages
all four plungers (arrows)

screws, tightening them securely, Install the
lvor refurn spring (see dlustration 7.2a), then
Eake sure the choke mechanism operates

18 Install the throttle linkage springs (see
Husiration 7.21). Visually synchronize the
froltis butlerdly valves, turning the adjssting
#creas on the throttle inkage, i necessary, o
equalize the clearance betwoen the butterfly
wilve and throttle bore of each carburetor,
Check to ensure the throftle operates
smoathly,

B.2a Loosen the fMloat chamber drain
sOrew

“adh
B8.14b Be sure to reinstall the plastic

washers on both sides of the shaft

18 If they were removed, install the throttles
siop screw, throfle cabde bracket and the air

cleaner housing [ntake fittings (see
illustrations)

K and M models

T Assembly is the reverse of the

dizsassembly procedurs, Refer to Step 9
above to set float height. Refer to Step 2
abarve 1o stall the pHliot screw.

18 Install the carburetors (see Sectlon 6),
chieck the fual level (see Section 9) and
symchronize (e carburelons {seo Chagpter 1),

§

Warning: Gasoline (petrol] iz
extramely fMammable, so take
extra precautions when pou work

9 Carburetors -
fuel level adjustment

A

1826 On H, J and L models, the fusl level
measuring tool ks attached like this . . .

[ Fuel lovel gowge 2 Mark
fpart no. 57007- 3 Top line
1017) 4 Fuel lovel

9.2¢ ... on K and M models, it"s attached

fike this

1 Fuellevel gauge 2 Mark
[part no. 57001- 3 Top line
1orn 4 Fusl jave)

e

8.18a Throtths cable bracket details
(L model shown)

B.16b I the alr cleaner joints were
removed, install them like this

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 whers a natural gas-type
appliance (svch as 8 water heater or
clothes dryer) is present. If you spill any
fuel an your skin, rinse it off immodiately
with soap and water. When you perform
any kind of work on the fusl system, wear
safety giasses and have a fire extinguisher
suitable for Class B fires [Mammable
ligquids) on hand.

1 Remowve the fuel tank (see Section 2) and
the air filter housing (ses Section 12), Connect
an auxilary fuel lank to the carburetors with a
suitable length of hose. then support the
motorcycle in an upaght position,

2 Attach Kawasakl service tool no. 57001-
1017 to the drain fitling on the bottorn of ane
of the carburetor floal chambsers. (all four wil
be checked) (see Hlustrations). This is a clear
plastic tube graduated in millimeters. An
alternative is to wse a langth of clear plastic
tubing and an accurate ruler. Hold the
graduated tube (or the free end of the clear
plastic luba) against the carburator body, as
shown in the accompanying lustration. if the
Kawasaki tool is being used, ralse the zer
mark 10 8 point several millimators above the
bottom edge of the carburetor main body. If a
ptece of clear plastic tubing Is being used,
make a mark on the lulsing at & point several
milimeters above the bottom edge of the
carburator main body.

3 Unscrew the drain screw at the bottom od
ihe floal chamber a coupla of tums, then lat
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10.3a Remove the screws from the front
haif of the throttle housing/switch
assembly . . .

10.5 Dwetach the accelerator cable (A) from its guide and the
deceterator cable (B) from the housing

fuad Blow inlo the tube. Wait for the fusl level 1o
stabilize, then slowly lower the tube until the
zero mark IS level with the fual kevel mark on
1hie carburator body. Mobe: Dan'l lower the
zero mark below the bottom edge of ihe
carbunihor then bring i back wg - [he reading
wan 't ba accurate.

4 Measure the distance between the mark
and 1op of the fusl kevel in the tube or gauge.
This distance is the fusl lvel - write it down
on a plece of paper, screw in the drain screw,
shul off the tuel flow, then move on 1o the next
carburator and check i the same way.

10,66 Lift the cable housings out of the
guides and slide the cables through the
alols., ..

10.3b . .. and take the rear half off the
handlebar

10.6a Loosen the

& Comparg your Tuel level readings to the
valug listed in this Chapler's Specifications, o
tive fueed leval noany cirburetor B not correct,
remawve The fiont chamber and bend the tang
up or down (see Section B), as necessary,
then recheck the fuel level, Note; Bending the
tang up incredases the foat height and iowers
i fors! leven — bandimg f down decroases bhe
figat height and raises the fuel ovel

6 After the fusl lovel for each carburetor has
been adiusied, install the carburetor assembly
{se Section 6).

10 Throttle cables and grip- =
removal, installation and 2
adjustment

Throttle cables

Removal

1 Remove the fuel tank (see Section 2),

2 Loosen the accelerator cable lockwheal
and scrow the cable adjuster in

3 Aemove the cable/switch housing screws
{sea lustration) and remove tha front and
rear halves of the hausing (see illustration).
4 Aotate the ends of the cables io align with
i shots in the throttle grip paliey, then detach
thix cables from the pulley (see llustration).

lockwheaels [A] and turm the adjusters (8]
create slack in the cables

5 Datach the acceleralor Cable, its guide i
the decelerator cable from the cabda/seid
hoasing (see ilhestration)
8 Loosan the ridling adjuster i nscessany |
creals slack in the cables, then detach e
from the throdtla pulley (See ilustrations).
T Romove the oables, noting how by
roufed.

Installation
B Roufta the cabies intd place, ko Su
don'l interfera with any other cormponsnts &
aren’t kinked or band sharply

10.6¢ ... then rotate the cables 1o alig
them with the pulley slots and dissngags
them from the pulley



il .
1012 Slide the decolerator cable into its
slot in the housing

N Luteicate the end of the acceleralor cable
 WEh mulli-purpose greasa and connect it to
e throftie pulley at the carburetor, Pass the
Pner cabde through the slot in the beackel,
then seal the cabie housing in the brackel.

0 Repeat the previous step 1o connect th
‘geceleralor cabls

1 Route the decalerator cable arsund the
dackside of the handlebar and connect it 1o
B rear hols in he throtthe grip palley.

12 Seal the deceberator cable in the throtie
Bosng groove [soo illustration),

13 Push Ihe acceleralor cable guide into
(place, making sure the notehed portion s
Romaclly engaged with the housing (see

% From the front side of the handiebar,
gennact the accelerafor cable 1o the forward
hoés in the throttle grip pulley. Connect the
Becatorator cablde to the rearward hole (see
Bustration)

15 Inziall the front half of the cabla/switeh
Il'us:rrg. making - sure ihe locating pin
#egages with the hole in the handiebar, I
Receszary, notate the housing back and fonh,
il the lacating pin drops into the hole and
e housing halves mite together. Instadl the
ps and thghien them secursly

Follow ther procedure cutlined in Chagber
Theottie operation/grp freenlay - chack and
geiment, 1o adjuat the coliles
Tom the handiebars back and forth to
sure the cables don'l ciuse the steering
kind
Inslall the lued fank,

12 Pull the cable froe of the bracket and
wlide the cable through the slot in the
bracket
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in the housing

19 With tha engine idng, turm the handlebars
fhrowgh their full trancel {full feft lock to full rght
lock) and note whelher ldle spead increases. If
It doas, the cables are routed incorrectiy.
Comect this dangarous condition bafara riding
the bike

Throttie grip

Remaoval

20 Follow Steps 2 through 4 to detach the
upper ands of the throttle cables from the
thrattle grip pulley,

21 Slide the throtthe grip off the handlebar.
Installation

22 Cloan the handiebar and apply a bght coat
ol multi-purpcse greass,

23 Push the throttia grip on.

24 Attach the cables following Steps 11
through 15, then adjust the cables following
the procedure oullined in Chagter 1, Throttle

operaion/grip  freeplay - check  and
adiustmeant.

11 Choke cable - '.‘ia-“e.
removal, installation 2
and adjustmeant

Removal

1 Remove the seat and fusl tank [see Sec-
tae ).

2 Pull the choke cable casing away from its
mounting beackat at the carburator assarmbly,
then pass the inner cabie through the opening

11.3a Remove the choke cable/switch
housing screws . ..

f .
10.14 Engage the decelerator cable (A) and
acoolerator cable (B) with the throttle pulbey

in the bracket (see llustration). Detach the
cable and from the choke lever by the no. &
carburator,

3 Remove the two screws secusing the choke
cablesswilch houging halves 1o the laft
hanciebar (see Rustration). Pull the front half
of e housing alf and separate the choke
cabla from the lever (see ilustration).

4 Remowe the cable, noting how it's routed

Installation

5 Route the cable into position, Connect the
upper end of the cable to the chokes laver.
Make sure the cable guide seats propardly in
the housing. Place the howsing up against the
hanciebisr, making sure the pin in the housing
fitz inte the hola in the handiebar. Install the
screws, tightening them securaly,

6 Connect the lower end of the cabile to the
choke liver. Pull back on the cable casing and
connect it fo the bracket on the no. 3
carburator,

Adjustment

7 Chaeck the freepiay at the choke plunger
heved on the carburetor assembly. it should
mave about two to thres millimeters (1/8-
inchj.

8 If the freeplay isn't as specified, follow the
abla o its midline adjuster (it resemibles the
throttle cable adjuster). Loosen the cabile
adjusting locknut and tum the adjusting nut in
or oul. as necessary, unlil the freepliny at the
hever i comect. Tighten the bocknut.

9 install the fuel tank and all of the other
components thatl were previously removid.

11.36 . .. separate the housing halves and
disengage the cable from the lover
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12 mmm
removal and

H models

1 Remaove the fuel tank (see Seclion 2).
2 Hmmﬁmmmnnmmamu-
thae air fiter housing (see lllustration).

3 Remove the plugs thal cover the airﬂu.i .
housing bolts, then undo the Bolts.

4 Disconnect the catch tank drain hose and
the crankcase breather hose, then lift the ai
filter housing off the motorcyclo

5 Instafiation is the reverse of removal,

J and K models

& Remove the fuel tank (see Saction 2).
7 Disconnect tha catch tank drain hose (see
Hustration),

A Remowve the mownting screws (one af each
roar comer of the housing) and Iift the pir e
hexsging off this malorcychs,

8 Installation is the reverse of remaoval,

L and M models

10 Remova the side covers {see Chapter B
11 Remove the fus tank (see Secthon 2).
12.2 Air filter housing details 12 w1Mrh¢wlli‘bﬂbdlu1ﬂthuTt.

[H models) the air filter housing (see ilustrations),

i 13 Disconnect the hoses from the boft sid

1 Filtar slomant & Catch fank 3 Air fiter housing 4 Plug the right sida-and the rear of the air bt {5
ilfustrations),
14 Lift the air cleaner filter off the motorcyde
15 Installation is the reverse of the rema
steps. Apply a thin coat of engine oil 1o the
intake duct (see illustration] and tha
intake fittings on the carburelors to ﬂ
installation.

13 Exhaust system -
remaval and instailation

1 Remowe the lower fairing panels M
Chapler 8).
2 Drain the coolant (see Chapter 1L

12.7 Air filter housing detaills
{J and K models)

T Plug (UK models) 3 Carbuvelor intake 4 Ar filterhousing 6 Caich fank
2 Intake fittings manifold foinds 5 Filtor alermant

12.12a Remove the mounting bolt and
wagher (arrow)
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S

12.13a Disconnect the hoses from the left side (arrows) . . .

12.12b Air fitter housing details

(L and M models)

1 A inlake duct cover 10 Catch tank

2 Cenler air infake duct 11 Intake fitting

3 Akrinlake screan 12 Corboralor intake

4 Frond adr intake duct manifold jodnt

5 Rear air infake ducl 13 Air cleaner alemant

§ Spring bands haldar

T mdamper T4 Air clagnsr aiamant

B Camshor viahve 15 infake slencer
(Califomea modals) 18 Air swifching vahe

9 Ak filer housing (LIS modleds)

-3 Femove the radiator (see Chapter 3).

4 Remove the oll cooler (sae Chapter 3, If

yeu're working on an H2 model, remove the

ol pooler-to-radialor mounting brackat,

l.jnm.re the axhaust pipe holder nuts and
|

|

| rim of the air intake duct

washers and slide the holders off the
maunting studs [see illustrations). If the split
keapars didn't come off with the holders,
remsove them from the pipes

8 Remove tha muffler maunting boll at the

foolpeg bracket (sea illustration)

7 Pull the axhaust system forward, separate
the pipes from the cylinder head and remove
the systam
ustration),

from the maching (sae

Sl VS 4
13.5a Remove the mounting nuts and
washers (arrows), noting how the holder
halves fit together . . .

13.5b ... and slide the holders off the
studs
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13.6 Unbolt the muffler/silencar

B To remowe the mufller/silencer body on H
modeds, remove the springs, tum the muffier
cover anti-clockwiss 10 remove if, then
remova the mulller/silencer mounting nuts
(see llustration).

8 To remove the mutfler/silences body on J,
K, L and M modats, romove tha Allen boits
and taka off the mufflar/silencer body cover
Remove the nuts and sSeparate  the
muffler/silencer body from the pipe.

10 Instafiation ks the reverse of removal, but
be sura 1o install new gaskets al the
mufliarfsilencer body (it it was removed) and
ol tha cylinder head (sae Blustration).

14 Fuel pump -
ramoval, testing
and installation

R

Removal
H models

1 Remowve the right side cover (see Chapter 8],
2 Remove the air filter housing (See Sec-
tian 12}

{H modals)

Front of malorcycle
I ek
Iradpf Merse from fuel tank

G|

14.3 Fuel pump detalls

13.7 Pull the pipes forward out of the
cylinder head

3 Disconnect the fuel pump elecircal
connector, Squeeze the hose clamps and
slide tham ﬁlﬂﬂg the fuel hoses, then
disconnect the hoses from the pump (see
illustration].

4 Slhide the rubber mount off the bracket and
fift e pump out,

J, K, L and M models

5 Remove the side covers (see Chapter 8).

6 Disconnect the fued pump elactrical
conneclor (see ilustration). Locate the
conneclor for the rear brake light swilch and
disconnect it as well, than unbolt the right
foolpeg bracket (500 Chaptoer 8)

7T Squeeze the hose clamps and shde them
along the fuel hoses, then disconnect the
heses from the pump (see illustration). Slide
the rubber mount off the bracket and lift the
pump out (see ilustration),

Testing

Fuel pump

8 Remove the fusl pump &5 describod abowe,
Cannecl a pregsure gauge to the fusl pump
and set i up s0 It pumps kerosene (parafiing
from a container and returns it to the same
contminer (Sad illustration).

13.8 On H models, turn the
mulfler/silencer cover anti-clockwisa to
expose the mounting nuts

! Muflerfsiencer 4 Tum counier-
body Slackwise fah-

2 Mutflerfsiiencer clockwizal
cover 5 Nuis

3 Springs B Dpening

1310 Use new gaskets ot the cylinder
head

Warning: Kerosene (paraffia) is
used for this test because an
open container of gasoline (petrol]
s an extreme fire hazard,
9 Connect the fual pump 1o the battery with
two bengths of wire. The pump should run. 18
doosn't, it's defective; replace il

14,6 Disconnect the fuel pump connector
(L madel shawn)

D Frad ey armow
E Qutiet hose ho
carburalors



W o the pump runs, the fuel pump relay s
probably delectve. Refer 1o Steps 12 and 12
befow for refay teating procedures,

11 With the pump running, pinch off the
oulle! hose and nota the reading on the
pressure gauge. Compare it 1o the valee listed
in this Chapter's Specifications. If it's not
within the specified range. replace the fusl
g,

Relay
Note: Testing the relay requires a special
Kewasaki tester (part no, S7007-983), Other

14.7a Disconnect the hoses and slide the rubber mount off the
bracket (L model shown)
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batterios will damage the relay. If vou dan't
harve the comect lester, have the relay tesfod
by & Kawasakl deater,

12 Locate the luel pump relay, On H
madels, 's behind the fasher relay; remove
the beft side cover and seats for access (see
Chapter &), On J, K, L and M models, it's
naxt to the rear brake fuld reservolr. The
relay can b identified by its wire colors; red,
black, black/biwe and black/yallow.

13 Disconnect the relay's  electrical
connector. Connect the tester to the relay
terminals and note the resistance readings
(sea illustration). If they're not as shown,

14.7b Fuel pump and filter detalls
{L modals)

Instaliation

14 Installation Is the reverse of the removal
stéps. Make sure the pump inlet and outlat
hoses are connected 1o the proper fittings an
the purmp.

15 Ew emission control
= removal, | i
W nspection

MNote: This procedurs applies to Califormis
modals only.
1 Remove the side cover(s) and seats as

phmmelers may produce incomect resisiancs necessary for access 1o the system
magings, Ohmmeters with high-capacity  replace the relay, components (sea Chapler 8).
Ranga Tester (+) Lead Connection
%1k 2 3 4
1 1 [ ] oo oo
]
D 2 o = o0 o
3 = 4] 10 ~ 100 - [+ ]
4 o 0~200| 1~5 =
{1} : Tester () Lead Connection
i
1-4.3 Fuel pump tost setup
T Fusd purnp 6 Heroseno (parafing
2 Prossure T Two-pin connacior S
3 Owtie! hose 8 Battory
4 Inkat hose 8 Lengths of wire
5 Fuel fifter 14.13 Fuel pump relay test
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15.2¢ Evaporative emission system detalls

(L and M models)
1 Fuad fank 3 Catch tank 5 Camisler
2 Vecuum switching vaive 4 Relaining bands & Saparator

2ingpect the system hoses  (see
lustrations). Replace any that are cracked,
Eriftha or dateriorated.

3 Check the separator for cbvious damage.
sich as cracks or broken fittings (see
Hlustration). If these problems are seen,
replace the separalor.

153 Digconnect the hoses, remove the
retaining band and lift the separator out
{L model shown)

4 Disconnect the breather hose from the
separator, Pour about 20 cc of gasoline
{petrod) into the hose fitting on the separator,
using an eye dropper or similar toaol,

5 Disconnect the fuel return hose from the
fuel tank fitting and place the disconnected
hose end In a container level with the top of

1586 Check for colored dots on the
canister that match the color codes on the
hoses

thie fuel tank, Start the engine and let it idle.
The fuel poured inte the separator should
comea out of the hose into the container. If not
replace the separator,

6 Check the canister for obvious damage,
such as cracks or broken hose fittings (see
ihustration). Replace the canister if these are
found. The canister is designed to last the fife
of tha motorcycle, se it shouldn't fail from
normal use.

7 Checking the vacuum valve requires special
equipment and should be done by 2 Kawasaki
dealer. To remove the valve, label and
disconnact its hoses, remove its mounting
bolts and It it out. Installation is the reverse of
the removal sleps.

16 Air suction system -
removal, inspection
and installation

1 The air suction system is used on US and
some European modals to reduce axhaust
emissions, Low-pressure pulses in the
exhaust gas flow are used 1o draw air into the
axhaust ports, where it combines with hot
exhaust gas leaving the ports and reduces the
amount of unburned hydrocarbons and
carben monoxide. Alr is allowed to fiow
through the vacuum switching valve ta the
reed valves on the vahe cover during cruising
When the throttle s closed, high vacuum
closes the vacuum switching valve and cuts
off air flow to prevent backfining.

2 Reed valve inspaction is coverad In Chapler
1. Inspection of the vacuum switching valve
requires special equipment and should be
done by a Kawasaki dealer. If the engine
backfires, the valve may be the cause.

3 To remove the vacuum switching valve,
remove the feel tlank (see Section 2.
Disconnect the vacuum hoss and alr hosas
from the valve and kft it out (see illustration),
Installation is the reverse of the removal steps,

mounting bolts (arrows) and lift the
vacuum switching valve out
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Chapter 5
Ignition system

5=1

Contents

Genaral infermation |,

IC igniter - removal, installation and check . ...................

lgnition coils - chock, rermoval and installation .

mwwsmmwwmmrdm - chack, Jﬁﬁmjam e
instaflation .

Degrees of diffi culty

Spark plug replacemant , .
. 580 Chapler 9

Timing rotor = removal .a.nd Immmﬂn

wmmm chixck, removal and instaliation sa-acnaplara
Pick-up colls - :hocl-c.mrn]mdmlnmﬁm

2
4
......s08 Chapter 1

9.8 Nm (87 inch-ibs)
25 Nev (18 N-lbs)

Easy, suitabla for % Fairly difficult, :;.*% Difficult, suitabsle for Very difficult, -
novice with ittle l:rbagrmum suitabia for competent & | expedenced DIY mhmms
EpeenCE "Ni Ly mechanic mechanic of professional -$
Specifications
‘Spark plug
aea Chapter 1
............................................... Mot specifbad
J K, Land M modals 3.75 to B.25 K-ohms
.......... 1.8 ta 2.8 ahms
resistance 10 to 16 K-ohma
i Wi (7 ) or more:
coil resistance
360 to 440 ohms
LK, Land M modats 375 to 565 ohms
o coil air gap (H models) 0.5 mm {0.20 inch)
Mot adjusiable

[his modorcycle is equipped with a battery
prated, fully transistorized, breakeriess
pion systermn. The system consists of tha

on the same principle as a DG ignition system
with thia pick-up unit and ignétar perlorming tha
tasks proviously associated with the breaker
poinls and machanical advance systam, As a
regull, acpustment and maintanance of ignitian
components is elminated (with the exception
of spark plug replacement).

Because of their nature, the individual
ignition system components can be
checked but not repaired. I ignition system
troubles occur, and the faulty cemponant
can be isclated, 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 unnecessary expense, make vory
sure the faulty componant has been
positively identified before buying a
replacemeant part,
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2% Ground |oarth) a spark plug te the engine and operate the
starter - bright biue sparks should be visible

2 Ignition system -
check

Warning: Because of the very high
voltage generated by the ignition
system, extreme care should be
taken whan these checks are pavformed,
1 1f the ignition system is the swipecied
caugse of poor engine parformancs or lailure o
starl, a number of checks can be made 1o
isolate tha probbam
2 BAake sune the ignition stop (kil] switch ks in
thi Run or On position.

Engine will not start

3 Refer to Chapter 1 and disconnect one of
tha spark plug wires, Connact the wira 1o a
spare spark plug and lay the plug on the
angina with thi thraads contacting tha engane.
If necessary, hold the spark plug with an
insulated tool [see iMustration). Crank the
enging owir and maks sure a well-defined,
blue spark oocurs between the spark plug
slacirodes.

A simple spark gap testing fixture can
be made from a block of wood, Iwo
nails, & large alligator clip, a screw and
a piece of wire i

Warning: Don't remove one of the
A spark plugs from the engine to
porform this check - atomized fuel
being pumpad out of the open spark plug
hole could ignite, causing severa injury!
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 resistance with an
shimmater (soe lustration). ! the resistance
I= infinite, replace It with & new one, Repeal
this chack an the remaining pheg caps.
& Make aure all akectrical connectors afe
claan and tight. Check all wires for sharts,
opans and comect installation
T Check the battiry voltage with a voltmater,
On madels squipped with fillable batteries,
check the specific gravity wiih a hydrometor
{mea Chapter 11 1 the voltege i less than 12-
volits of |f the specific gravity B low, recharge
the battery.
B8 Check the ignition fuse and the fuse
connections. i the fuse = blown, replace it
with a nerw one; il the connections are logse of
comaded, clean or repair ham,
g Refer to Section 3 and check the ignition
coil primary and secondany resistance.
10 Redar to Section & and check the: pick-up
codl resistance.
11 I the preceding checks produce positive
results but there B still no spark al the plug,
remave the IG igniter and hinng it checked by a
Kawasaki dealer service department or other
repair shop equipped with the special tester
recpuined.

Engine starts but misfires

12 If the enging starts but mésfires, maka tha
fodlowing checks belore daciding that the
ignation system |5 at fault

13 The ignition system must be able to
produce a spark across a seven millimetar
[-imeh) gap {minimum), & simple test fixtune
{see Tool Tip) can be constructed o make
sure the minimum spark gap can be jumped.

2.5 Unscrew the spark plug
measure their resistance with an chmmator

#,

caps from the plug wires and

Make suréd tha fixture alacirodes am
positioned seven milllmoters apart,
14 Connect ong of the spark plug wines b
the protruding test fixture electrode, thes
attach the fixtura's alligator ¢lip 1o a gosd
enging ground {earth) (see ilustration).

16 Crank the engine ower (it will probably
slarl and run on the remMashing cylndars] and
sea || well-defined, blua sparks ocow
batween the test fixture electrodes. I the §
minimum spark gap test i positive, the |
ignition codl for that cylinder (and &3
companion cylinder) is functioning property, 3
Repaal the check on ona of the spark pleg
wires that is connacted to the other coll if the
spark will not pemp the gap during edher best 8
or if it i weak (orange colorad), refer 1o Seps
5 through 11 of this Section and periom B
companant chacks descritsd,

3 Ignition coils -
. removal and instaBation

Check

1 In crdér 13 datermine conclusivety that T
hgnition coils are debective, they should bl

2.14 Connect the taster - when the engin
is eranked, sparks should jump the g
between the nails
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;,'-M To check the resistance of the primary windings, connect the
lads to the primary terminals (1) to check the resistance of the
sscondary (HT) windings, attach the ohmmeter to the spark plug

wires (2}

Babed by an authorized Kawasakl dealer
seriica department which is eguipped with the
spacial sdocirical taster required for this check
2 Howernd, the cods can bo chacked visually
for cracks and other damags) and the primary
nd secondary coil resistances can be
maasured with an ahmmater. f the colls are
wdamaged, and il the resislances are as
goecified, thay are probably capabée of proper
apwalion,

To chack the colls for uh:,rslt;a,l damage,
By must be removed (see Step 9), To check

5 1 and 4 is mounted inside the lefi
frame member . .,

At % T L)
= e the coil for cylinders 2 and 3
B inside the right frame member

the resistances, simply remove the luel tank
(see Chapler 4), unplug the primary circuit
elactrical connectors from the coillis} and
remove The spark plug wires from the plugs
that are connecloed 10 the cod being checked
Mark the locations of all wires before
disconnacting them. Unscrew the spark plug
caps rom the codl wires,

4 To chack the coll primary resistance, sttach
one ohmmeter lead 10 one of the primary
terminals and the other shmmeter lead o the
othér primary tarminal (see llustration)

5 Place the ohmmeter selector switch in the
it x 1 position and compare the measured
ressstance to the valua listed in this Chapter's
Specifications.

& If the coill primary resistance is as specilied,
chack the coll sscondary resistance by
disconnacting the meter leads from the primary
terminats and altacheng tham o the spark plug
wirg torminats (see illustration 2.4),

T Place the ohmmeter sslecior switch in the
KId positton and compare the measured
registance to e values listed in this

Chaplor's Specifications,

8 M the resistances are not 83 specified,
wnscrew the spark plug wine retainars from ihe
the wires and check the

coll, detach

3 i

3.8d Both coils of L and M models are
inside the front of the frame; the coll for
cylinders 1 and disontop. ..

3.8a It's a good Idea 1o mark the ignition coils beforg

remaoving them

resisiance again, H 0 is now within
spacifications, ane or both af the wires ares
bad. It it's still not as specified, the coll is
probably defective and should be replaced
with a now ong

Removal and installation

9 To remove the colls, refer to Chagter 4 and
remove the fusl tank, then disconnect the
spark plug wires from the phugs. After labaling
them with tape to id in reinstaliation, unplug
tha coil primary circultl electrical conneclors
[see ilustrations)

10 Support the coil with ome hand and
ramove the codl mounting bolts, then ki the
coll out,

11 Installation is the reverse of removal, If a
new coil is being installed, unserow the spark
plug wire terminals from the coil, pull the
wires oul and tranafer them to the new coil
Make sure the primary circull elactrical
connectors are attached to the proper
torminaks. Just m case you forgot 1o mark the
wires, the black and red wires connect 1o the
. 1 and 4 ignition coll (red 1o positive, black
to negative) and the red and green wires
attach to the no. 2 and 3 coil fred to positive,
green to negative)

3.89e .. .and the coil for cylinders 2 and 3
s on the bottom
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4.2 The igniter on H models is located in a holder an the left side

ol the motoreycle
A Pick-up coll comnpacior

4 Piek-up coil - o
check, ramoval and instaliation &

Check

H models

1 Aamove the seats and the laft side covar
(see Chapter 8).

2 Locate the igniter an the left side of the
motorcycle, just 1o the left of the battery. Pull
it owt of its holder and disconnect the plck-up
coill eonnactor (see ilustration).

J, K, L and M modeis

3 Bemove the seats (Bee Chapler B). Where
nacessary for aocess, remove the air cleanar
houwsing (sea Chapler 4),

4 Disconnect the pick-up coil connéctor from
thi igniter (see ilfustration). The connectar
locathon varles according o modal; refer to

the Winng aéagrams at the end of tha book to
identify the connactor,

All models

B Connect an ohmmeter bebtween the
tarminals in tho pick-up codl connestor and
compare the resistance reading with the value
listed in this Chaptesr's Spacifications.

B Set the ohmmater on the highest resistance
range. Measure the resistance between a
good ground/earth and each tarmireal in tha
ghactrical connaciar, The mater should read
Infinity.

T H the pick-up coll falks pither of the abova
tests, i1 masst be replaced.

Removal

B Remove ithe fairing right middie panal (soe
Chapter 8] Remove the bolts that secun tha
pick-up coill cover 1o the angine case (see
Hiustration) and detach the cover from the

angine.

'\‘.

4.8 Remove the cover bolts {arrows); the upper left bolt secures o
wiring harness retainer and on L and M modals, the lower two

2111 8=13%85
J&T04 072302

4.4 The igniter on J, K, L and M models iz under the seats

@ Unscraw the pick-up coll mounting bolis
and remove the phek-up coil  [se
Hustrations). To ramove the pick-up col
completely, disconnect its wiring from e
Igniter a5 described above, and free the wig
from any clamps or ties. On J, K, Land M
modals, it may bo necdssary to disconned
i oil pressure switch wire,

Installation

H models

10 Bodt the pick-up cod loosely (o the snging’
case. Measure the pick-up codl i gap wihil
feater gauge (see ilustration), Adjust the gin
as necessary 1o the value listed in B
Chapter's Specifications. then thghtan e
bolts securaly, f
11 Clean all traces of the old cover gaske
from the cover and engine casa.

12 Make sure the pick-up coil wirng hamsas
gromimeat fits into tha notch in tha engins

bolts secura o fairing bracket

4.9 On H madels, the pick-up coll (1) is secured by

two bolts (2)
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Install & new gasket and the pick-up cod
. making sure the notch n the cover is
pitoned on the Bottom, Apply non-

ent thread locking agent o the
04 of the cower bolts and tighten them to
forque  listed in  this Ghapter's

Check the cover O-ring and replace it if
s birifthe o deterloratod [see llustration).
Mike sure the wiring harmess grommet is
i ff notch in the engine case (see
miration 4.9¢).

8 Apply a thin coal of sealant o ithe
ol surface and fto the ends of the
case seam (see illustration 4.9b).

Apply  non-permanent  thread locking
1o the threads of the lop two cover
Imstall tha cover and its O-ring, than

i 450 On J, K, L and M modeds, remove the pick-up coll bolts [A);
on instaliation, apply o coat of sllicone sealant to the grommaet
surtpce (B) and the ends of the crankcase seams (). ..

instalk all four bofts and tighten tham evenly 1o
the lorque listed In this Chapter's
Specifications. Note that one upper bol
Securas & wiring harness retainer and an L
and M models fhe two lower bolts secure a
fairing bracket (see lustration 4.8)

All models

18 Plug in the slectrical connector and instali
all parts removed for access,

5 Timing rotor - 53
removal and installation i

1 Refer to Section 4 and remove the pick-up
ool eavar,

2 Hold the timing rofor with a box wranch
{ring spanner) on 45 hx and remove the Allen
bolt {see lhestration).

&4 On J, K, L and M models, replace the cover O-ring if its
condition is in any doubt

4.9¢ ,..pulllhepickwmﬂcutmdalamﬂmmmufmm

the crankcasas

4,10 On H models, adjust the gap botwaen
the pick-up coll and timing rotor to
specifications
1 Pick-up coit

2 Gap

3 Timing rotor

52 Hold the timing roter with & box wrench and remove the

Allan bolt
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5.4 Align the notch in the rotor with the pin on the crankshaft

(arrows)
3 Take the timing rotor off the crankshaft (see % J, K, L and M models
illustration). 6 IC igniter - . . Wy 4 Remove the seats (see Chapter 8).
removal, check and installation N 5 e L Rar alacad
4 Installation is the reverse of the removal q‘\,‘ ISF-DI"II"IEC. * e mcuion cennect_um
St it the TolGwAnG additon: (see illustration 4.4_]. Remove the mounting
) g . nuts and detach the igniter from its bracket.
6 Installation is the reverse of the removal
a) Align the timing rotor notch with the pin MOVl steps.
on the end of the crankshaft (see H models
illustration). 1 Remove the left side cover (see Chapter 8). Check
.. . 2 Locate the IC igniter in its holder to the left 7 A special tester is required to accurately
b) Hold the timing rotor hex with the same of the battery (see illustration 4.2). Pull it out measure the resistance values across the
wrench used during removal and tighten and disconnect the electrical connectors. various terminals of the IC igniter. Take the
the Allen bolt to the torque listed in this 3 Installation is the reverse of the removal unit to a Kawasaki dealer service department

Chapter's Specifications. steps. or other repair shop equipped with this tester,




Chapter 6

Steering, suspension and final drive

Ge1

Contents

[xive chain - removal, cleaning and instaliation

Drtve chain and sprockets - check, adjusiment and
mmm-usmngewm: .......... 2 e o,
N.K.Lmdedm]-ollcw;ndmm .......... ]
—réenoval and NGtANANON L. ...\\ . ues e 4

infermation .. ... .. 1

= rarnoval, Impmm n;flnc-r;rm"a. k.;l.‘;‘.
shock absorber = removal, disposal and instaflation el e
suspension knkage - remaval, check and installation

egrees of difficulty

MWMWWWmm-M|Mram:....M
Spmdcals-mmhandmplmm...._........... PES e |
S‘rmﬂ;h-aadmm—ahach,.............._....mﬂwtan
mmmmmmm-ml.lw:mwmumm -8
Suspension adjustments ..., ... ..., . e S
i o T T e A see Chapter 1
Swmnm-mm«aimﬂmmaﬂarum ............ 10
Swingarm baarings — replacemant LM

oy atablefor 3 | Falycasy,sutable 2. | Fairydiffcut, 5. | Difiul, sutable for N | Very dificu, J
rovice with fitthe g} i:rbasjn'ﬂ*_wm s Suitable for competant &0 experenced DIy suitable for axpart DIY
Bpenence 4, | 50me experience DY meachanic mechanic o professional [
pecifications
forks
pring length
H modeis
Standard MT.ﬁm[ﬁ.ES&M‘GﬂJ
ol L e Tt S S 380 mm (14.960 inchas)
J modials
BN e e e e s e e 201.6 mm (11.480 inchas)
Minimum ... mmmﬁ'l'l.mmﬂ'ﬂ]
Kand M modala
i T T 2956 mm (11,638 inchas)
Mirérmum 289 mm (11,378 inchas)
L moais
Standard 3006 mm (11,835 inches)
Minimum , , 285 mm {11.614 inches)
T SAE SW fork ol
i nihu&lﬁmﬁm:mmaaad‘::wh'grmm
Hm; 1352 2 mm (5,315 £ 0.079 inches)

115 & 2 mm (4,528 « 0.0789 ches)
12 = 2 mim (4.409 = 0.079 inches)
91 =2 mm (3.563 + 0.079 inches)
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Front forks (continued)

Fork oil capacity
H and J madels

Rear sprocket runout 1ma:timum:- ................

Suspension adjustments

H models
Fmﬂmmmmm
Swwdsaltm
Hardest satting .
Softest

sm L S e
kalmmmmjwwm

Standard .
Hsdanalseltmg
Softes! setling .

mmmmm

Standard ulilﬂg
Softest satting .

Hmdnmlalllng .......................

Huualmknmm‘nnw“d
Softest setting .

Hardiest setfing ......ZZZ:Z’..J’.J.J..ZZ.’ZZZZJ’...ZJJZJ.’:ZZ

J models

Frant fork rebound dlh'ip'l"ﬂ
Standard satting -

BONGBRING & L1 o s e

Front fork spring pesload (adjuster protrugion)
Standard

Hardest saiting .ZZ....................::::::J:I:.".""'

Soltest satting . .

Rear shock absorber rebound damping

Wmlng
Softest setting .
Hardest setting |

mwammwm
Standard seiting .

Soflest5eting ...\ .eeens e adaae L

K models
Frant fork rebound damping

Hardast setting |
Softes! saiting .

From Tork spring prdum:l mmmr pmtmu-lut]
Standard .

Hardast selting .
Saftest setting . .

445 £ 4 e
approximatety 380 co

380 x4 oo
not specified

400 = 4 ce
not specified

.11 mm (0.122 inch)
5 mm {0,187 inch)
10 mm {0384 inch)

0.5 mim (0,020 inch)

Fowurth click
Fully clockwise
Fully counfarclockwise (anti-clockwisae - thirteenth click)

16 mim (0,630 inch) - B spaces
5 mm (0,152 inch) = 1 space
20 mm (0.T8T inch) - 8% spaces

10 mem 0,324 inch) less than free length
6 mam {0236 inch) bass than frea length
26 mm (1.023 inch) less than fres length

Savenih click
Fully clockwise
Fully counterclockwise {anti-ciockwise - thirteenin click)

20 mm (0,787 inch) - BY spaces
5 mm (0,182 inchh = 1 space
20 mm (0.787 inch) - BY spaces

8 mm {0,315 inch) less than fres langth
8 mm (0,315 inch) less than free langth
20 mm {0, 78T inch) less than free length

Seventh click
Fully clockwise
Fully counterclockwise (anti-clockwise - thirteenth click)

20 mm (0.787 inch) - 8 spaces.
5 mm (0,182 inch) - 1 space
20 mm (0.787 inch) = B spaces

Fourth click
Fulty clockwisa
Fully coumterclockwise [anti-clockwise)
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sion adjustments (continued)

K models [continued)
Mﬂmkabﬁurhﬂruhumddmphg
WW!IM e

Hardest se'llmg
Sohest satting . .

Front fork ummprmlun damphg
Standard |

glebar to bracket bolts®

LK L nnd M models ..o
Sgrcintia muummns

H moddals - .

W2 models . .

LK. L and M models .
Harihetn mnltoupparhﬂadanphﬂh

ﬁm!mmmmmm!

& = B

8 i (0,315 inch) less than fres langth
8 'mm (0.315 inch) less than free length
20 mm (0,787 inch) less than free lenglh

Sevanth click
Fully counterclockwise (anti-clockwise) - 25th click
Fully clockwise

Fully countarclockwise janti-clockwise - thifesnth click)

20 mm (0,787 inch) = 8% spaces
S mim (0.192 inch) - 1 space
20 mm (0.787 inch) - 8% spaces

2
1
4
8 mm (0,315 inch) less than free lengih

8 mm [(L315 inch] less than fres langth
20 mim (0,787 inch) less than fres langth

Seventh click
Fully clockwise
Fully eounterclockwize (ahi-chotkwise - thirleanth click)

20 mm (0,787 inch) - BY spaces
5 mm (0.192 inch) - 1 space
20 mm (0.7T87 inch) - & spaces

Fourth click
Fully clockwiza
Fullty coumerclockwise janti-clockwise)

2
1
4

& mm {0,315 inch) legs than free length
& mm (0.315 inch) less than free length
20 mim (0,787 inch) less than free length

Seventh click
Fully counterclockwise (anti-chockwise) — 25th click
Fully clockwise

28 Nm (22 fi-ibs)
34 Nm (25 fi-ibs)

29 Mm (22 ft-ls)
20 N [14.5 H-lbs)
23 Nm (16.5 H-lbs)
8.8 Nm (87 inch-ba)
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Torgue specifications (continued)

Stearing stem and triple clamps
Trlmchfﬂppimhh-uhsluppﬂ andlo:m

H models . soaidssnes i e o0 0145 N-ha)
JHLMMM 21 Nim (15 fi-lbg)
Sluﬂngﬂmmmmm“
el BONGEME o oo cvemee o e i aesaais i aaa e nanaaas S5 NM {83 inch-fbs) or hand tight
Steering stem nul
JK.LWMHMH 54 W (40 fi-ibs}
Front forks
H medels
Damper g DO Ciiiiciia e i ennarsnasadietaraaaas-oa  O0NmM 28 t-lba)
Axiapinch BORSE ...\ cvoeinoreiidionarasaiisnnaadaanas 2 bm(14.50-1bs)
PRSRON MO I o vv s barmrsscrsssnsanpssans pmnenewnsinsnees 1M {113 inch-los)
JK.Lmandah
Axla pinch bolls
J and K models cms e ama e e s s e pess et e s 0 MM{TAS N-1ha)
Lmdlulm-adads R e e ills 21 Mm (15 f-lbs)
Capbalt ...... caaa 23 Nm V65 f-lbs)
mdamﬁqm:mwMMurdeMmm eaea VB Nm (13 0-s)
Rear suspansion and swingarm
Raar shack abgorbar and suspension linkage boltefmuts ... ..., 58 KNm (43 fi-fos)

Swingarm pivol shaft holder bolts H1 madels only) .

20 Mm (14,5 R-lbs)

&Mngumm:mnmhwmmmwﬂ---------------- 9.8 Nm (&7 inch-bs)
Wﬂwlsﬂaftml

H modeis . Wemmasararerennanearerannsaesessa BB NTES R-bs)

J, K_L.mdt.lr'rmnls 145 Mm (110 f-lbs)
Final drive
Enﬁmspmﬂntmurbuﬂa

Hmodels , . ... PR |- 8 e e

Rear sprochet-to- whnﬁ owph'lg Htlbs

ﬁmymmmumdmmwwrmmm

““Rafar to fed for adjustmen procaduns,

Enginé sprociel nut . . SRR

9.8 Nm (87 inch-Its)
98 Mm (72 fi-lbs)
ee 74 Mm (54 H-lbs)

The front forks are of the coll spring
cariridge type. On H models, the forks are
upright inner fork tube on the top); on J, K, L
and M models, they're inverted (inner fork
tube on the bottom), The forks on all models
have adpjsiments for rebound damping and
spring preload. The forks on K and M modeis
also have an adjustment for compression
damping.

Tha redr suspension iz Kawasaki's Uni-trak
dasign, which consisis of a single shock
absorber, a rocker arm, two He-roeds and a
sguara-saction aluminum swingarm. The
shock absorber on all models has
adjusiments for rebound damping and spring
praload. On K and M modals, comprassion
damping is also adpsstable. The rear shock on

K and M models uses a remote nesenir,

The final drive uses an endless chain (which
means it dodsn’t have a master k), A nubber
damper, often called a ‘cush drive’, s installed
between the rear whesl coupling and the
wheel,

2 Handlebars -

removal, inspection
and installation

1 The handlebars are individudl assembliss
made up of a tube and brackel (see
lustration). The tube fits inte the brackst,
which slipa over tha fork tuba. The upper tripla
clamp is ingtalled on top of the brackets. It the
handlabars must be removed for access (o
other components, such as tha forks or the
steering head. simply remove the bolts and
glip tha handlebans) off the fork tubes. I's nal
necessary to disconnect the cables, wires or

hases, but it is a good idea 10 suppon tha
assembly with a piece of wire of rope,
avo&dmmurrwnm1mm.m;
and the brake of clutch Mo,

2 if the handiebars are to be rm‘ld"
complately, refer to Chapter 2 and Mri
for the master cylinder removal procedures,

Chapter 4 for the throtthe grip rumia
procedura and Chapter § for the switch:
remaval procadung,

Removal

3 If you plan to remove the brackets and the
handiebars, then separate them, it's a good
idea to loosen the handlebar end bolts
{the brackets and forks will heap
handiabars from tuming). Mote: On
earfy H models, the handlebir and balts
act &5 the brackel pinch bolls. These must
leasened in order fo remove the brackets
It fiork fLbes.

4 Suppon the motorcych securaly upnaght.
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2.1 Handlebar and steering head details

Stewring stem nut
Washar

i
£t
:
g

11 Handiebar brackef fo trple
ciamp boft

12 Lockwasher

13 Lockmut

14 Bearing cover

15 O-ring

16 Upper bearing

17 Upper bearing race

18 Brake hose union

19 Lower bearing race

20 Lower bearing

21 Steering stem grease seal
22 Stearing stemiicwer triple

clamp
23 Triple clamp pinch bolt
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2.5 Remove the grip weight screw from
the and of the handlebar with an impact
driver (L and M models)

2.7 Loosen the handlebar pinch bolts and
the upper triple clamp pinch bolts (arrows)

e -_= qw

bl A -
2.8c Lift the handlebar brackets and upper
triple elamp off the fork tubes

28a I necossary, remove the brake fluld
reservoir bracket .. .

5 If you're working on an L or M maodel and
you plan to remove the theottie grip or the left
handlobar grip, leosen the Phillips scrow and
rismeol Ui grig end waight [Soe illustration)
& Remocve the stearing stemn nut and washer
[see ilustrathons).

T Loosan the pinch bofts on the upper triple
champ and the handlabar brasckels (Seg
Hiustration).

B Datach the wiring harness guides and lift the
uppaer triple clamp off the fork tubes, togather
with tha handlebar brackets (e ilustrations).
# To separate tha handiabar from the bracket,
remave the end boll (see Mustration). Nate
1ha lecation of the alignment pin and notch (i#

. - . and the clutch fluid resendoir
bracket

10 To separate the bracket from the iripls
clamg, remove the Allen bolt (sea llustratios).

Inspection

11 Check the handiebars and Brackets o
cracks and distortion and replace them o amy
undesirabde conddicns are found

Installation

12 Installation = e reverse of the remos
steps, with the following addithons:
al When instaling the handiabars fo ihe
brackets, fine wp [hair algnment notch of
pin cormmctly
b} Tighten the bolts fo the torue Ksfed in
this Chapdar's Spaciicalions

2.9 Remove the handlebar bolt Eanpamle It from Ihabr;i;kal;
nobe the alignment pin and the noteh it fits into

2.10 Remove the bolt and separate the handlebar bracket from
the upper triple clamp
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A5a Lt the lockwasher off the steering

3

I

'3 Steering stem and bearings
- ramoval, inspection and
installation

Removal

110 the steering hepd bearing check and
ahatment (sea Chapter 1) does not remady
scessiva play of roughness in the stearing
tead bearings, the entire front end must ba
gesssembled and the bearings and races
mplaced with new ones.

Hmadels

2 Remowe the Tued tank (ses Chaplar 4),

3 Remove the upper and lower falrings {see
Khapter &),

Lida Driving out the lower bearing race
with the special Kawasaki tool . . .

. = « unda the nut with a spannar
wrench (C-spanner] . . .

J, K, L and M models

4 Remove the upper fairing (see Chapler ).
B Disconnect the ignition main (key) awitch
slecirical connacion (Sed Chapler 9 if necessany).
All models

6 Unboit the brake hose union from the lower
tripée clamp. There is no need o disconnect
the hydraulse hoses, But make surs no sirain
is placed on them.

T Bomave the front forks (sea Section 4),

8 Refer to Section 2 and lift off the upper
triple clamp.

9 Remove the lockwasher from the stem
locknut (see ilustration), Using a spannar
wranch (C-spannar), remove the stem kocknut
and bearing cover (see illustrations) while
supporting the steering head from the bottom,
10 Remove the steering stem and lower triple
clamp assarmbly, I it's stuck, gently tap on the
top of the stesring stem with a plastic mallet
or 8 hammer and a wood biock.

11 Remove the uppsr bearing (see
Inustration).

Inspection

12 Clean all the parta with sobvent and dry
tham thoroughly, using compressed air, if
avallabbe, Wipe the old grease out of the
frame steering head and bearing races.
Cautian: If you do use compressed air,
don't lat the bearings spin as they're dried
= il could ruin them,

13 Examine the races in tha steering head for
cracks, denis, and pits. If even the slightest
amount of waar or damage is avident, tha
racas should be replaced with new omes.

b .. . or by inserting & drift from above
to drive out the lower race . . .

d.14¢ ... then inserting the drift from
below to drive out the upper race

311 Lift the bearing out of the steering
head

14 Toremowe the races, drive them out of the
stearing hepd with Kawasakl tood no. 57001-
1907 or a hammer and drift punch (see
illustrations). A slide hammes with the proper
internal-jaw puller will also work. Since the
racas are -an interferance it in the framea,
instaliation will be easier Il the new races aro
beft overnight in a refrigerator. This will causs
iivam to contract and shp inlo place in the
frame with very little effort. When installing the
races, wee Kawasaki press shalt no. 57001-
1075 and drivers no. 57001-1108 and 57001-
1076 (see illustration), or tap tham genlly into
place with a hammer and punch or a large
sackel. Do not strike the bearing surface or
he race will be damaged,

d.14d Using the special Kawasaki tool to
press the outer races into the frame
T Driver press shaff (fool no. $7001-1075)
2 Driver flool mo. S70071-17 106}
3 Drivavr (Tool no. ST001-1078)
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316 Remove the lower bearing and
grease seal from the steering stem only if
they're 1o be replaced

15 Check the bearings for wear. Look lor
cracks, dents, and pits in the races and flat
spots on the beanngs. Raplace any defective
parts with new ones. || a new bearing ks
requirad, raplace both of them as a sat.

16 Check the grease seal under the lowar
bearing and replace it with & new one i
necessary (see ilustration).

17 To rémove the lower baaring and gresse
soal from he steering slem, use a bearing
pulier (Kawasaki tool no. 57001-158),
combined with adapler no. 5T001-317 (see
ilustration). A bearing puller, which can be
rentad, will also work, Dan't remove this
bearing unless i, or the grease¢ seal
undamealth, must be replaced. Remcval will
damage the grease seal. so repiace 0t
whenever the bearing is remaved,

3.20 Work the grease completely into the
rollers

the lower bearing and grease seal

1 Bearing foullar (tool no. 5700T-158)
2 Adapter fool no, SF001-137)

3 Lower bearing

4 Stewrng stem

3.21 Drive the lower bearing on;ﬂu
steering stem with the special Kawasaki
tools
1 Stam bearing driver {lool no, 57007-137)
2 Adapier (loo! no, ST001-1074)

317 Using the special Kawasakl tool to remove

@_
=

18 Inspect the steering stemiower triple
clamp for cracks and other damage. Do not
atlempt fo repair any steering compananis,
Replaca them with naw parts if defacts are
found.,

18 Check the O-ring wunder the satem
lecknutistem cap assembly - if it wom or
delariorated, replace it

20 Pack the bearings with high-quality grease
(prefarably a moly-bagsed grease) (see lllus-
tration), Coat the outer races with grease also.
21 Instal the grease seal and lower bearing
onio the stearing stern. Drive the lower bearing
onto the steering stem using Kawasaki stem
bearing driver no. 57001-137 and adapler no.
GT001-1074 (see Mlustration). Orive the
beenring on wntil it's fully Sssated,

TP

Installation

22 Insert the steering stemyowsr triple clamgp
inlo the frame hesad. Install the upper bearing,
Qering, bearing cover and locknut (seea
iNustrations). Lsing the spanner wrench
{C-spanner), tighten the locknutl while moving
tha lowaer triple clamp back and forth
Contings to tighten the nut to the torgue sted

If you don't have access fo
these tools, a section of pipe
with a diameter the same as
the inner race of the bearing
can be uzsed.

i this Chapler's Specifications. To measue
the torgue, measura along the wrench toa
distance of 180 mm (7.086 Inches). Apply o
force of 22.2 kg (48.84 Ib) at right angles
the measured line (see Hlustration].

23 Once the nut is tightened, back off the
stem locknut just until i bagine. to tum easly.
How, tighten e locknut untll it just becomss
hard 1o wn, and tightan the locknul justa
fraction of a turn from that paint (not toe
much, though, or the steerng will be oo
tight). Th specified final torque ks Ested in the
Chapter's Specifications. Make sure ihe
steering haad turns smoothly and that (he's
na play in the bearngs.

24 Inatall the lockwashes, then install the
upper triple clamp on the steering stem (see
ilustration). Install the washer and nut,
tightening the nul to the lorque Ested in ths
Chapier’s Specilications,

25 The remainder of nstallation is the reverss
of remaval,

4 Forks - |
removal and installation |

Removal

1 Support the bike securely upright,

2 Femows the upper tairing and front fende
[sea Chapter 8)

3.22a Install the upper bearing and the
Q-ring

3.22b Install the bearing cover and tighten
the locknut to the specified torque . ..
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322¢ ... by measuring from the center of the steering stem along the tool haa;n_giiu and_
applying the amount of force described in the text

1 Spanner wrench (C-spannar
2 180 v (7,088 inches)

3 you're working on an L or M model,
mmove tha air duct {ses Chapter 4).

4 Ramowe the front wheal (see Chapler 7).

6 Remove any wiring hamess clamps or
siraps from tha fork tubes.

# I the forks will be disassemblad after removal,
loosan the fork cap bolt (see Blustration).

T Loosen the upper and lower triple clamp
bolts (see illustration 2.7 and the accomp-
anying Ilustration), then siide tha fubes

46 Loosen the cap bolt farrow)

3 Amply foroe in the direction of the arow
(at nght angles o the meascrod Kmal

down, using a wisting motion, and remove
Wi o the motorcyclo

If the fork legs are seired,
spray the area  with
penefrating ol and allow
Hmae for if to soak in before
trying again.

HAYNES

HINT

4.7 Loosen the lower triple clamp bolts
farrows)

@

|

N

324 Install the lockwasher, making sure it
engages the notches in the nut

Installation

8 Slide each fork leg into the lower triple
clymps.

9 Slide the fork legs up, instaling the tops of
1 tubes into the upper triple clamp.

10 If you're working on an H moded, position
ihe fork legs 50 tha top of the inner ok tube
s flush with the uppar triple clamp's top
surface (see illustration).

11 I you're working on aJ, K, L and M model,
position the fork tube $o it protredes from the
upper iriple clamp the amoun listed in this
Chapter's Specifications (see lllustration),

12 The remainder of installation ks the reverss
of the remaval procedure. Be sure 1o tighten
tha triple clamp bolts to the lorque listed in
thig Chapler's Specilications,

13 Pump the fromt brake lover several limes
to bring the pads into contact with the discs.

|: 410 The top edge of the fork tube should be flush with the upper
surface of the upper triple ctamp (H models)
1 Top edge of fork fwbe 3 Surfaces fiugh

| 2 Upper tiple clamp

4.11 Measure fork protrusion with a vernier calipar: adjust
rebound damping (A) and spring preload (B) with the adjusters on
top of the fork (J through M models)
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Fiston rod mut

LT R R

11 Sealing washer
12 Damper rod balt

5 Forks (H models) -
' nuﬁ‘ﬂqu&ammwm

Mote: Belfore overhauling the forks, mad
through the procedurs, paying specil
aitention fo the e imolead in remodng th
darmper rod bolt. If you don't have access fo
e special todls reoded, you can foosen e
damper rod  bolt before  the  fork &
dizazsarmbled, whan the spring lension wil
halp keap the damper rod from rotating,

Qil change
1 Loosen the cap bolt and remove the fok
feg (see Section 4).
2 Unscrew the cap bolt from the fork (see
ilustration). Invert the lork ever a drain pa
and pour oul as much of the of as wil com
imore will be poured oul alter partia
disassambily).
3 Compress the tork spring slightly and place
an open-end wrench on the piston rod nul
Place another wrench on the flats of the
darmping adjuster. Hold the nut and tum the
damping adjuster counterclockwise (Ent-
clockwise] until the dampang sdjuster and n
saparate slightly. At this point, the damping
adjuster can ba unscrawed from the pistes
rod by hand. |
4 Remove the spring seat and fork sprisg.
Label the top and of the spring so A can b
reinstalied fght way up. I
5 Invert tha tork over the pan again and pusp
the piston rod up and down ten times or mone
10 pump out the remaining oil, ]
6 Tum the fork upright. Pour in fork ol of the
amount and fype listad in this Chap
Specifications. |
T Stowly pump the piston rod up and dow
ten limes of mora 1o purge any alr bubble
from the inner fork tube, then allow sever
minutes for any remaining air bubbles 1o rise.
1o the lop of the oil.
8 Compress the fork all the way and maas
il lpvedl, The Dest way to do this is with anll
fevel gauge, which can be mads from &
suction pump and a length of tubing [ses
iHustration €.15). You can also use a fapy
measure or & rod with the specified ofl e
markad o0 1. Pasition the lubling in the fok
tube 50 its end is al the comrect distancs e
the top of the fork tube (this the same a3 foy
oll  lavel, [isted in  this phorl
Specifications), Draw il into tha tube with e
suction pump until it stars 1o draw air, A i
point, the ol level will be comest.
9  you're using a tape measure or
rod, add or remove oi as necessany to beingll
1o the comect level,
10 Install the spring, referring to the labsl
made during remaoval, install the spring se
on the spring, ]
11 Measure the depih of the dampl
adjuster inside the spring adjuster porticn d
ihe cap bolt (see illustration G.18) 8
. larn it with a screwdriver so
depth s 25 mm (09684 inch),
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517 The damper rod can be prevented from turming with a

spacinl Kawasaki tool ——
| 1, Gimper fod holder 3 Damper rod bolt 5.21 The bushings will pop loose when the fork tubes are
(Kawasak ool no. 4 Aben wrench B8
I 570071-1297) 5 Vise 1 itnner tube bushing 3 Washer
2 Cartridge 2 Quter tube bushing 4 O seal

12 Compress ihe spring and lodge the
spacer guide against the nut as described In
Sop 4,

13 Pull up the piston rod and thread the
damping adjuster all the way onlo it

14 Tighten the piston rod nut and dampdng
pduster against each other to the torque
fsied in this Chapter's Specifications (see
Bustration 6.5a).

15 Refer to Section 4 and instaf the fork leg.
Change the oil in the ather fork beg.

Disassembly

6 Perdorm Steps 1 through 5 above 1o
dsassemble 1he top end of the fork and drain
e sl

AT Prevent the damper rod from tuming
‘eing a holding handle and adapter which fit
nlo the hex in the top of the cartridge (see
‘Mustration). If you con't have the special tool,
you can remove the damper rod boll before
‘paencving thee cap bolt; the tension of the fork
spring should keep the damper rod from
woiatng. Tho usual practice in motorcycle
sheps i 10 USa an air wrench, which spins tha
“damper rod boll suddenly encugh to loosen it
befcrn Tha damper rod can rotate.

LB Unscrew tha damper rod boll and remave
By seaing washer.

L 18 Pry the dust seal out of the outer fork

H Prif the retaining ring out of its grocve.
B8 Hold the outer tube and yank the inner

) until the oll seal and bushings pop
e (see Hlustration). Shde the seal and
L masher off the inner lube.

‘% L the cartridge out of the fork.

- #3 Aemove the axks pingh bolts and washers.

150 g

"N Clean all parts in solvent and Dlow them
by with compréssed alr, i available, Check
ha inmor and outer fork tubes, the guide

shings and 1he damper rod for score marks,
flaking of the chrome and
g or abnormal wear. Look for dents in

thae tubes and replace tham if any are found,
Checl the fork seal seat lor nicks, gouges and
scratches. I damage ks evident. leaks will
pecur anound the seal-to-ouber tub junction.
Replace wom or defective parts with new
CHTG.

25 Hawve the fork inner tube checked for
runout al a dealer sarvice departrment or other
repair shop,

Caution: If the fork tube is bemt, it showkd
not ba straightened; replace it with o new
.

26 Measure the overadl length of the Tork
spring and check it for cracks and other
damage. Compare the length to the minimum
length Bsted in this Chapter's Specifications. "
i's defective or sagged, replace both fork
springs with new onos. Never replace only
e Spring.

27 Check the bushings for wear or damage
(see iNustration 5.21]. 1! their copper i wom
or i they're scratchad, replace them. Spread
the smaller bushing and pull it off the nner
tube, than slide off the larger bushing. Whan
installing the new smaller bushing, spread i
just ancugh o fit over the fork tube.

Reassembly

28 Assembly & the reverse of the

disassambly procedurs, with the following
additions:

a) To sead the lange bushing in the outer fork
fube, place the old (used) bushing agains!
the new bushing affer the fubes anp
assambec. Make suve the solt in the new
Bushing will face to one side of the
motorcyche when inslalied, then fag
Bgningt the washer with 3 fork seal difver
(Kawasakl tool 57001- 1340 or equivaient)
{zee Nustrations 6.36b and 6.236c)

b Drive the of seal in with the same fool
s ho fnslall the bushing, then install the
redaining ring and make sure (t's secunely
saglad in its groove.

¢} Insiall the dust Seal and muke sune it’s
sacurely seated i the ouler fork fube,

di Lise 8 mew sealing washdd on i dampar
rod baolt. Apply non-permanent thread
locking agent ho the threads and tghlen
the bodt o the torgue shed i this
Chapter's Specilications,

&) Wihan yol instal the paston rod mel an the
cartridge, thread it on finger-tight and
make sure af keast 1.2 mm of thee threads
are exposed above the nut.

Mote: Balore cverhauling the forks, read
through the procedure, paying special
atteniion fo the sleps imvohed in removing The
camper rod Boll, If you don't have access fo
the special lools needed, you can loosen the
dampar rod boft before the fork is
disassembled, whan the Spring lenson will
haip keap the damper rod from ratating.

Oil ehange

1 Loocsan the cap bolt and remove the fork
leg (s Section 4).

2 Unscrew the cap bolt from the fork (see
IHustrations). Invert the fork over & draln pan
and powr out as much of the oll as will come
[more will be poured out after partial
dasassembly) (e Wlustration).

& Forks [J, K, L and M models)
- oil change and overhaul
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6.2b Front fork
. K, L and M models) - exploded view

1 Qering 7 Seal retaingr 14 Copper washar 21
2 Compression dampimg & Dust zeal 15 Cartrigige 22 Upper triple efamp

adfrster (K and M models onty] 9 Bushing 16 Pistan rod nut 23 Pinch bolt
3 Ouler fork tube 10 inner fork tube 17 Fork spring 24 Pinch bolt
4 Bushing 11 Axly clamp bolt 18 Spacer 25 Steening stemfower ripke
5 Washer 12 Washer 18 Spacer guide clamp
6 O saal 13 Damper rod bolt 20 Cap bolt 26 Fork aszemibly
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B.2c Pour the fork oll inlo a container

Z

3 Unscrew the cap bolt from the rébownd
damping adjuster (see Hlustration). Although
s isn'l absolutely necessary 1o change the
krk oil, it Is necessary 1o examine e O-ring
o fhe damping adjustern.

4 Kawasakl makes a spacial tool that's used
i comprass the fork speng by hand so the
piston rod nut can be logsened (sea
Mustration). I you don't have the special 100,

B5a Turn the piston rod nut and the preload adjuster away from

eich other ...

G.4b Press down on the pliers [armows) . . .

6.3 Unszcrew the cap bolt from the preload
and rebound damping adjusters to inspect
the O-ring

—
6.4a Special Kawasakl tool used to
compress the fork spring

G.4¢ . ..and cock the spacer (A) sideways so the spacer guide (B}

lodges against the piston rod nut {C)

place a palr of needia-nosed pliers over tha
owaer lip of the Spacer 50 the jinws rest on the
spacar lip (see ilustration). Préss down on
both sides of the pliers (have an assistant halp
it necessary) until the spacer exposes the
piston rod nut, than iR e top ol ihe Spacer
sideways and releasa the spring tensicn so
tha spacer guide lodges against the nut (see
llustration).

5 Place an open-end wrench on the nut
and another wrench on the flats of the
preload adjuster (see illustration). Held
the nutl and turn the préload adjuster
counterclockwise {anti-clockwiza) until the
préload adjuster and nut separate slightly.
Al this poinl, the prafoad adpusier can be
unscrewed frem the piston rod by hand
{see lustration).

6.5b ... then unscrew the preload adjuster from the piston rod
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6 Remove the spacer, fork spring and
dantping sdjuster rod (see Hlustrationa).

T Invert the fork owver the pan again and pump
the péston rod up and down ten times of Mo
to pumg out the remaining oil.

B Tum the fork upmght and pull up the piston
rod (see Nustration]. Thraad the nut by hand
all the way down onto the piston rod and
make sure at least 12 mm of threads are
exposed above he mut,

9 Insert the damping adjuster rod into the
piston rod (ses illustration 6.6c),

10 Push the piston rod all the way down imo
1hie fork and slide the ouler fork tube all the
weay down tha inner fork tube.

11 Fill the fork to the 1op with the oil listed n
this Chapter's Specilications (this s more
than tha specified amount),

12 Stowly pumgp the piston rod up and down
fiva times to purge any air bubbles from the
inner fodk tuba.

13 Extend and comperess the fork tubes
soversl times, Whike you're doing this, make
sure fork oil level stays abowva the two holes in
e 1o of thi inner Tork tube,

Cawtion: During this step, don't axtend the
fork all the way or excess ol will be forced
imta the inner fork tube, ralsing ol fevel

.« it out the fark spring ...

approximately 30 mm (1.2 inch).

14 Let the fork stand upright for five minutes
or More 50 any remaning air bubbles can rise
1o the top of the od,

15 Compress the fork all the way and
maeasure oll level. The bast way 10 do this is
with an of level gavge, which can be made
from a suction pump and a length of tubing
{see iNustration). Position the tubing in the
fork tube 50 its end i3 atl the comect distance
from the top of tha fork tube (this the same as
fork oll level, listed in this Chapler's
Speciications). Draw oil into the tube with the
suction pump untdl it stars to draw air. At this
point, the oil lovel will bo comect,

16 Install the spring with its closar-wound
coils up. Install the spacer and spacer guide
an tha spring.

17 Checi the O-ring on the damping adiuster
and replace it if its condition ks in doubl.

18 Measune the depth of the damping adjuster
insicle the spring sdjuster portion ol the cap Dolt
{sea ilustration). i necessary, tum it with a
sergmmdriver 50 the depth is 25 mem (0,984 inch),
18 Compress the spring and lodge the spacer
guicke against the nut as describad in Step 4.
20 Pull up the piston rod and thread the
damping adjuster all the way onto it

6.8¢ ... and Hit the damping adjuster rod
out of the piston rod

6.8 Hold the piaten red up and thread the
nut all the way onto it

21 Tighten the piston rod nut and damgping
adjuster against each other to the torgus
liated in this Chapter's Specifications [see
illustration 6.5a).

22 Install the cap boll on the damping
aciuster {if rernoved).

23 Refer to Section 4 and install the fork g
Change the oil in the ather fork log.

Disassembly
24 Perform Steps 1 through 7 above i
disassembile the top end of the fork.

6,156 Special Kawasaki tool used to measure fork oll level

3 O level
4 Ouwter fork fube

1 O level gauge (fool no,
SF0G1-12800
2 Stopper

6.18 Set the damping adjuster to the correct relationship with the

T Canmiging adjuster
2 Praicad adjusier

preload adjuster

3 Specified distance
fEoe haxt)
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2% Pry the dust seal out of the outer fork tube
{0 Alustration),

# Pry the rataining ring out of its groove
{sew Elustration).

2T Hodd the outer lube and yvank the imner
twha away from 11, repeatedly (ike a slide-
hammsar] wuntil the ofl seal and bushing pop
looss (see illustration). Slide the seals and
washer off tha inner tulbe,

28 Fernove the axie pinch bolts and washars
[see illustration).

20 Provent th damper red from luming using
2 holding handie and adagter which fit info the

hex n the top of the carridge [see
inustrations), If you don't have the special
tood, you can remove the damper rod boit
before removing the cap bolt; the tension of
tha fork spring should heap the damper rod
from rotating. The usual praclics in motorcycla
shops is bo use an alr wrench, which spins the
damper rod boit suddenly enough to loosen it
Befons this darmper rod can rotate.

30 Unscrew the damper rod bolt and rémove
its sealing washer {see llustrations).

3 Lift the cartridge oul of the fork (see
llsstration).

="

6.25 Insert a screwdriver between the dust
seal and fork tube and pry the seal oul

6.27 Pull the tubes sharply apart until they separate = the oll seal,
wiasher and bushing will come out

A Washer

B O seal

C Refainimg ring
D Dust seal

T

6.20a The special tool fits into the hex in
the top of the cartridge (arrow)

6308 Insert an Allen wrench into the
damper rod bolt . . .

§.30b ...then unscrew the bolt an
remove its sealing washar

o

6.29b Special Kawasakl tool used to
prevent the damper rod from turning while
the baolt is loosensd

B6.31 Lift the cartridge out of the fork
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6.5 Check the bushings [arrows) for
wear and damage

Inspection

32 Claan afl parts in solvent and blow them
dry with compressed alr, if available. Check
the inner and ouler fork lwbes, the guide
bushings and the damiper rod Tor scone marks,
scratches, flaking of the chrome and excessive
or abnormal wear. Look for dents in the tubes
and replaca them il any are found. Chech the
fork seal seat for nicks, gouges and scratchies.
If camage is evident, leaks will occur around
the seal-to-outer tube junction. Replace wom
or defective parts with new ones,

33 Have the fork innes tube chacked fof
runout &t a dealer service department or other

ropar Shop.

Caution: If the fork tube is bent, It should
not be stralghtenod; replace it with & new
e,

34 Maasure the overall length of the fork

6.35b Pry the small bushing apart at the
slit and take it off the fork tube , . .

spring and check it for cracks and oiher
damage. Compane the length 1o the minimum
length Ested in this Chapler's Specifications. i
it's delective or sagged, replace both Tork
springs with mew ones. Mever neplace only
one spring.

38 Chack the bushings tor wear or damage
{seo ilustration). I their copper is wom or i
they're scratched, replace them, Spread the
smaller bushing and pull it off the inner tube,
then slide off the larger bushing (see
illustrations]. When instaing tha new smaller
bushing, spread it just enough 1o it over the
fark tube,

Reassembly

38 Assembly s the reverse ol the
disassembly procedure, with the following
additions:

a) To seaf ihe large bushing in the ouber fork

6.35¢ ... then slide the large bushing off

lutxe, place the washer against (he
bushing affer the lubes are asgarmbled
Tap agains! the washer with a fork seal
driver (Kawasaki fool 5700 171-1340 or
equivaiani) (see illustrations).

B} Wrap the end of the inner fork iube with
lape or plashic wrap fo protect the of sed
while if's instalied (see llustration]. Drve
the sea in weth the same (ool usad fo
insfall the bushing, than install e
retaining ring and makg sund 'S Secunl
sealed in its groove (see illustrations).

ci instal fhe gust seal amd make swe it's
sacurely sealed in the ouler fork fubs (S
iustration)

d) Use o new sealing washer on the damper
rod bolt. Appdy non-parmanant thread
locking agent o the threads and fighfen
tha bodt fo the fongue Nsted i this
Chaptes's Specifications.

i | i

6.36b ...and tap against it with a seal

6.354 Wrap the groove In the fork tube
with tape to prevent the seal from being
cut

6.36e Tap the seal into place unlil it seats
in the fork tube (ool disssasmbled for
elarity)

6.36c ...tap down (armow] gently and
repaatedly to seat the bushing

6,381 Compress the relaining ring and it
securely Into its groove
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£.38g Seat the dust seal in the outer fork
tube

]

R

7 Rear shock absorber -
remaval, digposal and
instaliation

Removal

1 Suppor 1he bike securaly upright 2o there's
ma chance of it being knocked over during this
pocedune.

H models

2 Remaove the side covers and lower fairing
jpaneds {ses Chapter B).

3 Ralse the rear wheel off the ground with a
jck. Support the motorcycle securely so it
o't b knocked over whibe it's jacked wp,

4 Remove the nuts from all threa bolts that
secure the suspension rocker arm to the
framse, the tle-rods and ihe shock abaorber
[see illustration).

T8a Remove the nut and bolt (arrows) and
detach the upper ends of the tie-rods from

the lower and of the shock absorbar

T.4 Rear shock absorber
and rear Suspension
linkage datails
[H modals)

0w T h b R
:
&

10 Tie rod

17T Sipeve

12 Grease seal

13 Needls rodler bearing
14 Ecceninc cam

5 Suppert the mulfler/silencer. Unbolt the
rear footpeg brachet from the frame (see
Chapter 8 - it also serves as the
muffler/silancer brackel. Raise or lowor tha
bracket as needed to provide removal
clearance for the three bolts mentioned in
Step 4 gnd sfide the bolts out.

& Remove the shock absorber upper bolt and
lowar the shock away from the motorcycla,

Warning: The shock absorber

A cantaing high pressure nitrogen
gas. If you're replacing the shock

absorber, prepare it as described in the

Disposal steps of this Section before

throwing If away.

T Installation is the reverse of the removal

T.9¢ Hold the upper bolt with a wrench
and remowe the mut . ..

procedurd. Tighten the shock abaorber and
ti-rod nuts o the lorque values listed in this
Chapler's Specifications.

J, K, L and M models

B H you're working on a K or M model, remove
th pillion cover (see Chapler B), Remove the
fuel enficher solinotld (sea Chapter 4), the fusl
filter bracket and the clamping screws for the
shock absorber gas reseneoir,

9 Support the rear suspension rocker arm,
Remave the bolt that secures the upper ends
of the te-rods 1o the swingarm and the bofls
a1 tha top and boltom of ihe shock absorber
(zee ilustrations). Lower the shock absorber
and fake it out from under the motorcycla,

7.8d ... then pull out the boll and lower
the shock absorber away from the bike
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T.14 Drill a hole at the specified distance
below the centerline of the mounting balt
hole

1 42 o 44 mm (1.65 fo 1.73 dnch)

2 Hole
Warning: The shock absorber
A contains high pressure nitrogen

gas. If you're replacing the shock
abzorber, prepare it as described in the
Disposal steps of this Section before
Hhrrawirng it away.

Disposal
10 Before thrawing the old shock abaorbes
away, release the gas pressure to avobd an

accidental explosion,

H, J and L models

11 Do not remave the plastic plug at the lop
of the shock absorber.

12 Wear oye protection 30 you won'l be
imjured by flying metal chipa.

13 Hold the shock absorber upright in its
installed position $o oil won't be biown out
whean driliing.

14 Drill a hole al a point 42 to 44 mm (1.65
12 1.73 inch) below the centerfing of the upper
mounting bolt hole (see illustration).

=

B.8a Remove the rocker arm nuts and bolt (lower arrows) and the
the-rod upper nut and bolt fupper arrow)

7.15 Remove the valve cap (1) and releass
the gas through the valve

K and M models

15 Remove the cap from the valve on the
resgardoir (See illustration),

16 Point the valve away from yoursell, then
open the valve and refease all gas from the
reserveir, Remove the valve after the gas
prassure has been reteased,

Installation

17 Installation is the reverse of the removal
sleps, with the follewing additions:

@) Raefer o Seclion 8 and lubrcate the
rocker s neadie bearings with
malybdanum diseifice groase.

&) Refer to Section 15 and sdust the
Larmping and Speng preioad,

g} Install the shock with ihe damping
adjuster facing the right side of the bike
[H modals) or the rear (), K, L and M
modais),

o Tightan the nuts and Bolls 1o the fomgues
listad in this Chaplar's Specifications,

& On K and M moodels, instal the gas
raservoir wilh ifs hose against the tube of
fhe rear frame Section (5o it won't b
against the zeaf whily the bike is being
ridden),

& Rear suspension linkage -
removal, check and installation

Remaoval

1 Support the bike securely uprght so them's
no chance of it baing kmocked over during this
Proceduns,

2 Ratse the rear wheel off the ground wish
jeck. Support the motorcycle securely so it
can't be knocked over whils it's jacked up.

H models

3 Remove the nuis from all three bolls that
secure the suspenzion rockes arm 19 the
frama, the tie-rods and the shock absorber
{see Hlustration 7.4)

4 Support the mulfer/slencer, Linbol the re
footpeg bracket from the frame [See Chapte §
= it also serves as the mulllessilencer brackel
Raisa or lower the brackel as nesded %
provide removal clearance for the thres bols
mantioned in Step 3 and slide the bolts out.

5 Lower the recker arm away from the
maotorcyche.

6 Remove the bolt that secures the uwpe
ands of the tie-rods to the swingarm (s
illustration 7.4). Takea the tie-rods oul.

J, K, L and M models

T Rarmove the mutfiensilencer (see Chapler §
8 Rernove all ihree bolts that secura the rcker
arm to the frame, shock absorber and tie-rod
(see [llustrations). Lower the rocker arm oy
from the motorcycle (ses Hustration),

B AN

T Nt
2 Sieeve
3 Grease seal

B.8b Suspension linkage details

o, K, L and M models)

4 Neodie roler 6 Boilt
baaring 7 Te-rod
5 Greass seal 8 Rocker am
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# Remove thae bolt that secures the uppar
ends of the tie-rods to the swingarm {see
hestration 8.8a). Take the tie-rods out.

Check

0. Pry the grease seals off the rocker arm
and push out the sleaves (see lllustrations).
11 Check the stecves and needle robler
bearings (see ilustration) for wear ar
damagi. Fapiace the sleeves and bearings as
o set if either is worn or damaged, Bearing
vy reguires a bind hole puller and slide
hammier, Bearing mstallation requires a
shouldered drilt which fils the bearing exactly
to privven? bearing damige (Kawasaki ool no,
SM001-1058). It you don’t have the comrect
fool, have the bearings replaced by a
Kawasakl dealer or machine shop

12 Apply molybdenum disulfide grease o the
bearings and slegves and install each sheove
N its bearing. Pregs the groase seals inlo
place around the sleaves

13 Inspect, and if necessary replace, the tie-
fod bearings im the same manner as the

rocker arm bearings (they're located in the
Swrirganm).

Installation

14 Instailation is 1he reverse of removal. If
you're working on an H model, align the
canter mark on tha tie-rod eccentric cam with
thar split in the swingarm (see IHustration).
Tighten the bolts and nuts 1o the lorques
listéd in this Chapter's Spacifications.

8 Swingarm bearings -
check

FHE

1 Relor to Chapter T and remove the rear
whigel, then reéfer to Section 7 and remave the
rear shock absorber.

2 Grasp the rear of the swingarm with one
hand and place your other hand at the
junction af the swingarm and the framae, Tz"l 11+]
move the rear of the swingarm from side-10-
gidhe, Ay wear (play) in the baarings should ba
fell as movement batween the swingarm and

B.10a8

Pry off the grease seals (arrows) . . .

B.Be Take the rocker arm out

the frame at the front. The swingarm will
aciually b felt to move forwand and backwird
at thia front (Rot trom side-to-sidel. [ sy play
s noted, the bearings shoukd be replaced with
i ones (588 Section 11),

3 Next, move the swingarm up and down
throwgh its full travel, i ahoukd move frealy,
without amy binding or rough apata If it doas
not move freely, refer 1o Section 11 for
senvicing procedures.,

L 4

ol ¥
A j

8.11 Chech the bearings for wear mud:dam&gc

-« « #nd remove the sleeve from each bearing

8.14 Align the center mark on the eccentric cam [A) with the split

in the swingarm (B) (H models)
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10 Swingarm -
ramoval and installation

5

1 Support the bike securely upright so there's
na chanca of it baing knocked over during this
procedure,

2 Ralso the rear wheel off tha ground with a
imck. Support the motorcycle securaly so i
can't ba knockad over whila s jacked up.

3 Remowe the rear wheel (see Chapler 7).

H models

4 Remove the fower fairing pamsis (sea
Chapter §).

5 Remove the shift pedal (ee Chapter 2).

& Remove the lefl rder footpeg bracket (see
Chagpter 8).

7 Remove the engine sprockel and slide the
drive chain off the engine output shaft {sea
Section 12),

B8 Detach the rear beake hose fram the

Swingarm,

9 Remove the lower shock absorbir Dolt and
fhe bolt thal secures the ower ands of the tie-
rodds to the rocker arm (see Hustration 7.4).
10 Remove the swingarm pivot shaft nut
from the left side of the bike (see
ilustrations). On the right side, remove the
fhwes bolts that securs the pivot shafl holdes
ta the frame (H1 models only) or remove the
plwot shaf cover [H2 modats onky).

11 Support the swingarm and pull the pivol
shaft out. Remave the Swingarm, Il necassary,
remove thi ball and datach the tie-rods from
e Swingan.

J, K, L and M maodels

12 Remove the rear brake lorque Nnk rear
boit and detach the rear brake hose from &
clips and retaings (506 Chapler 7).

13 Aemove ihe shock absorber (see Sac
tion Tk

14 Remove the swingam givel shalt nut {See
Hlustrations).

16 Support the swingarm and pull the pival
shaft out (see lllustration). Withdraw the
swingarm to tha roar of the .
16 To disangage the chain and remove the
swingarm complately, ramava the rear fende
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10.14a Swingarm details
{4, K, L and M modals)

|
z—
i

8 Snap-ring

10 Grease seal

17 Colar

12 Swing arm pheat shaff
13 Chain adjuster

14 Chain adjuster bolt
15 Locknut




B*22 Steering, suspension and final drive

10.14b Remowve the pivot shaft nut

frant section (see Chapier 8) and the chain
guard (see llustration]. Lift the chain over the
swingarm and take the swingasm oul

1T Check tha pivot bearings in the swingarm
o dryniess or deterioration (sea Section 1) I
tvey're in need of lubsication or replacement,
redar to Section 11,

Installation

H models

18 Loop the drive chain over the swingam. If
e holder was ramoved from the pivet shafi,
thread it on finger-tight (H1 modads).

19 Support the swingarm and install the pivat
shaft from the right side of the bike.

20 Make sure the bearing grease seal and
cap are in place (on the nut side of H1
models: on both sides of HZ models), then
tighten the swingarm fasteners to the torque
listed in this Chapler's Specifications, in the
fallowing onder:

a) Pivat shaft holdar boits (HT oniy)
Bl Pivat shalt Allen head {HT only)

) Piveat shaft nut

d) Shock absorber lower nut and baolt
&) Ther rod lower nut and bolt

21 The remainder of instaltathon is the reverss
of the removal steps.

11.3 Remove the collar(s) from the grease seal(s)

10.15 Pull the pivat ghaft out

J, K, L and M modeais

22 Installation is the reverse of the removal
procedune, with the Tollowing additions:

a) Be sure the bearing grease seals ane in
position before instaling the phvot shall.

b) Don't confuse the pivat shalfl with the rear
il The docle has a coller pin hole in the
end; the pivol shalt doesn't (sea
IHustration).

) Tightan the pived shaft nut and the shock
absorber dhd SUSPENSIoN ke
nuta/baits to the torgue values lzted [n
this Chapter's Specifications. Tightan the
Dbrake torgue Kk bolt fo the tongue listed
irr e Chapter 7 Speciicalians.

o} Adjurst the chain 8 dascribed in Chapter 1,

N
X

1 Tha swingarm pivol shaft ndes on a sealed
ball bearing and thres needie roller Dearings.
2 Hernowe the swingam (see Saction 101

3 Remove the seal collar from the right side
(H2 modes] and the béaring cap from the laft
side (H1 and HZ models). Remove the saal
coflar from bolh sides (J, K, L and M models)
{see Mustration).

11 Swingarm bearings -
replacement

10.16 Remave the chain guard bolts
(arrows)

7

11.5 Pry out the grease seals and check the neadila roller

10.22 The rear axle has a ool'hr-phhhh
thee end {arrow); the swingarm pivol shall
doasn't

4 Shide the slesve oul (See iNustration
10,108, 10,100 or 10.14b)

5 Pry oul the seals (see ilustration).

6 Check the sieeve for wear or damage.
there’s any doubt about its condition, repls
the sleove, the ball bearing and all Hhes
meadla roller BEarngs a8 3 56l

7 Rotate the center race of the ball beansg
and ek Tor roughness, looseness or play,
thade's vy doubd aboul 1S condition, replde
tha ball bearing. the sleeve and all trew
neadle roller baarings as a set. i
B Inspect the neadle roller beardings (el

bearings for wear and damage
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flashiight i necessary). If thare was play in the
swingarm, or if there's any doubt atout the
cendition of any of the needle rollers bearings,
meplace tha ball bearing, the akseve and all
thres neadla rofer Deanngs as a sel.

2 Bearing remowval requires a blind hole pullar;
mstalfation of the needle roller bearings
requites & shouldered dnft of the exact Samde
sire as the bearings, I you don't have the
comact lools, have the baarings replaced by o
Kawasakl dealer. If you do the job youwrself,
remove the snap-ring bedora remaoving the ball
baaring and install the ball bearing with its
manulacturar's marks out,

10 Lubricate the needie roller bearings and
bali bearing with molybdenum disullide
graage. H the ball bearing is of the fully sealed
typse it will mot redquing lubsrication,

Removal

1 Reamove the lower lall fairing panasd [Soa
Chapter B,

12 Drive chain -
removal, cleaning
and installation

126 On 748 cc engines, insert a rod
through the sprocket to prevent the
sprockal from turning

1258 Bend back the lockwasher tabs [arrow) with a hammer and
punch on a 748 cc englne . . .

=

[ ] -E;.-'- s .a" s =
12.4a Remowve the angine sprocket cover
balts {749 cc engine shown] . . .

2 If you're working on an H modeal, remove
the shilt pedal (sea Chapter 2} and the
alternator bracket botts (See Chapter 9,

3 Remova the clutch slave cylinder (sea
Chapter 2).

4 Remove the engine sprockel cover (see
INustrations).

5 Bend back the tabs of the sprocket
leckwashar (see lllustrations).

8 It you're working on an H model, insert a
rod between two Sprocked teeth into the skot
in tha internal shift mechaniam cover to hold
e sprockat from tuming, then loosan the mut

127 Loosen the sprocket mut . . .

== .
12.4b ... and take the cover off

(see llustration)

T I you're working on a J, K, L and M maodad
shift the transmission Inte gear and have an
assistont hold the brake on while you loosen
the nut (see Hlustration)

B Shde the sprockat off the oulput shaft ang
lift the chain off the sprockst (seo
ilustration)

8 Detach the swingarm from the frame (See
Section 10) Pull the swingarm back tar
enough to allow the chain o sip betwaen the
frama and the front of the swingarm (see
iustration).

128 . .. and take off the sprocket, then
disengage it from the chain
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Cleaning

Cautiom: Don't use gasoline or other
cheaning fluids for cleaning the drive chain.
10 Soak the chain In kerasans (paratfin) of
diesel fuel for approximately five or siX
minutes. Remove the chain, wipe it off then
biow dry it with compressed air Irmmiadiatly,
The entire process shouldn't take lknger than
ten minutes — if it does, the O-rings in the
chain roflers could be damaged.

Installation

11 Instafiation is the reverse of the removal
procedure. Make sure the cover donwels are in
position  (see  Hustration]. Tighten thi
suspension fastenars, enging sprocket nul
and the engine sprociet cover bolis to the
torque wvalses fisted in  Ihis Chapter's
Specifications. Tighten the rear axle nut 1o the
torcyue listed i CGhapler 7 Specifications

12 I you're warking an an H modal, nstall
ihe shilt pedal (see Chaphes 2 and tha
aftermator bracket (see Chapter Bk remambsr
to sai tha altématar driveball lension.

C TR TR

3.4 Chock the runout of the rear sprocket with a dial indicator

128 Pass the chaln over the swingarm to remaowe it

%

13 Lubricate the chain and check its freeplay
{oliowing the procedure describad in Chagiber 1.

ot

o

L

1 Support the bike securaly upright

2 Whanever the drive chain is inspacted, the
sprockats should be inspociad also. i you are
replacing the chain, replace the sprockels as
wall, Likewisa, i the sprockets are in naad of
replacement, install a new chasn also.

4 Remove tha enging sprockel cover
following the procedurs ocutlined n the
pravious Section,

& Attach a dial indicator 1o tha swingarm, with
the plunger of the indicator touching the rear
sprockel noas g outer diameter [(see
ilustration), Turn the wheel and measure the
runout, If the runout axcededs The maximum
runoul Esied in s Chapier's Specifications,
repiace e rear sprockel. As stated balore,

3 Sprockets -
check and replacement

1211 Make sure the cover dowels [arrow] are in posithon

L ATRE o

it's & goad idea 10 replace the chain and te
sgprockets as a sot. Howaver, il the
eomponents are relatively new or in good
condition, but the sprocket s warpad. you
may be able to got away with just replacing
the regr sprocket.

5 Check the waar pattern on the sprockes
{sea Chapier 1) if the sprocket teeth are wom
encessnaly, replace the chain and sprockais
6 Ta replace the rear sprockek, remove the
rear whes! (zea Chapter Tl Unacriw tha ruls:
hodding it to the whesl coupling and (it the:
sprocket off. Install the sprociket with the mark
that indicatas the number of ieeth facing of
and apply a non-hardening thread locking
compound 1o the threads of ihe stds
Tighten the nuts to the torque isted in the
Chapter's Specifications. Also, check he
eondition of the rubber damper undar th e
wheel coupling (sea Section 14).

7 When (nstalling e engine sprocks
engage i with the chain and shp i onla e
output shiaft. Install & new lockwasher, thes
tighten the nut 1o the torque listed in 1his

14,3 LHt the damper segmants sut of the wheel
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153

{arrow)

Chapter's  Specifications and bend i(ha
kckwishir against the nut

§ Tha remaincer of installation & the reverse
of the ramoval steps

14 Rear wheel coupling/
rubber damper -
check and replacement

A
"
1 Remowe the rear whoal (see Chagter 7).

¥ Litt tha collar and rear sprocket/reas whesl
poupiing from the wheel {sex Chapter 7)

3 Lift the rubber damper sagments from the
wheed (sew illustration) and check them for
wBtks, hardening and general detarioeation
Replace them as a sal with new ones if
fecassany.

4 Checling and replacement procedures fos

ha coupling bearing are similar to those

described lor the wheei bearings. Refer to

Chaptor 7
B Iestallation is the reverse of the removal
| procedune.

15.4 Rear shock absorber rebound damping I; adjusted with a

knob on the bottom of the shock (L modal shawn)

15 Suspension adjustments

Front forks

Warning: Always adjust both fromt
A forks to the same seftings or
unstable handiing may ocedr,

1 Sat rebound damping with the pdjuster on
lop of the fork (see Hustration 4.11), Turn 1ha
adjuster all the way clockwise with a
scrawdriver, then back it out 1o the desired
satling. Rebound dampeng setlings are listed
in this Chapler's Specifications.

2 5ol spring pretoad by turming the adjusior
with an open-end wrench on i1s flals [sea
fustration 4.11). To increass apaing praload,
furn the adjuster clockwise, To decrease it
turn it anti-clockwize, Preload sellings are
listed in this Chapter's Specifications.

3 Fork compression damiping is adjustable on
K and M models. Tum the adjuster all the way
clockwise, then back it out to tha degirad

_-i. -""-'-'.‘r'?': ’ k- :

185 Loosen the locknut with a special wrench then loosen the
adjusting nut until the spring extends completely

setting (see illustration). Compressian
damping sattings are lsted in this Chapter's
Spacifications

Rear shock absorber

4 Set rebound damping with Ehi adjuster on the
Bottom of the shock absarber (see Blustration),
On H modals, you'll need o remave the Cover
for accoss to the adiuster. Suspension sattings
ara listed in this Chapler's Specifications.

§ To sel spring preload, refer 1o Section 7
and remova the shock absorbar from the bike.
Leogen the locknut, then the adjusting nut
until the spring is completely sxtonded [E1.2
ilustration), Measura {he spring frae length,
than tghten the adpusting nul 1o compress the
spring to the desired langth. Preload sattings
and spring lngtha are Bsted in this Chapter's
Spicifications. Once preload s sat, tighten
the locknut against the adprsting nut

6 Comprassion damping is adjusiable on K
and M models. Turn the adjuster all the Wiy
clockwisa, then back it out 1o the desirad
selting (seo ilustration). Suspansion sattings
oo lizted in this Chapter's Specifications

15.6 Rear shock absorber compression damping is adjusted by
turning a scrow on the gas reservolr Ay
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Chapter 7

Brakes, wheels and tires

71

* Rafer ram#samrmedmra n'ledm: Mmmmmfﬂ'm

[ numout {maxdmum, front and rear, all models) .

0.3 mm {0.012 ingh)

Contents
Brake caliper - removal, swerhaul and installation ......,....... 2 General Information . ... ... e e e e 1
o R I e e see Chapter 1 Rear brake master cylinder - removal, overhaul and instaliation ... 7
Brake discis] - inspection, removal and installstion ............. 4 Rearbrake torgue link = remeoval and nstallatson ... .......... 5
Brake hoses and lines = Inspecunn.mdmg:dmmﬂ vesererane 3 Poar wheel - removal sndinstallation . ... ... ... . . i 14
Brake light switches - chocuwﬁnmmml: ..mCmpmH Tires — genaral information and fitting |, 16
Brake pads - replacemsent . . vrmsesasssaiiesens & TirBS = preasure and tread depth ..., mmwtwa-nm::hms
Brakg padinl - mmvdnndlnsbala'lbn el e L T A WTmelmdma.rmpilngbmHng-s h‘upecllunmumunmnm. 15
&mmﬂmlmnmmda{mm ......... sae Chapter 1 Whaels - alignmant check . . F
Brake systemn bleeding . .o 10 Wheets - Inap-bclloﬂundrmw ............................. 11
lemmumlndur mnvahmﬂmﬂlmtﬂm&m B Whaels and tires - genaral check soe Chapter 1
Front wheed — removal and installation . .........ccc0eeurean 1:3
Degrees of dlfhculty

Essy, stitable for Fairly easy, suitable T, | Fairly difficult, %, | Difficult, sultable for Very difficult,

rovice with litle | forbeginnerwith 2 | suitabile for competent 3, | experienced DIY suitable for expert DIY
axperiance -.-.\ SOME expafence a: DY mechanic % frchanic or professional
Specifications
Brakes
Brae fluid byps . . DOT 4
_mbadmlnlmumll'ucms P - - T |
Bkt PO TMHAIE . . oo vvhrsmmmm sy b 00 Chapher 1
Front disc thickness

Standasd

HodandKmodels ..., corcviicaniiriercrcnssanaenioes &80 51 mm (0.189 to 0.200 inch)

LandMmodels . ... ccoiiiiiiaiiniiiiiciiisia e iees 481082 mm (00189 1o 0.204 inch)

L e B e e e Y s e R 4.5 mm 0,177 inch)
Raar disc thickness

Standard . .. 5.8 to 6.1 mm (0.228 to 0.240 inch)

Minimum® ... .. 5.5 mm [0.217 inch)
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Wheels and tires

Wheal nendut
Axial (sbde-to-sida) . .

Tine pressures

Tire sizes
H1 odds

Brmugm;vnbmﬂmnllngswm

Faar master cylinder
Mouriting bolts.

Pedal pivol bolt ..
an'luhmdm

Fmﬂuhcumpm
Fear axls nul
H models ...
J, K, L and M models

0.5 mam (0.020 inch)
0.8 mm (0,031 inch)
0.2 ron (0.007 inch)
See Chapter 1
See Chapter 1

P R TP R P PR R S L T

120470 VR1T-VZ60
ewaaaa. 17080 VRATAR60

..... 120070 ZRAT
vannaeiseas OGS ZR1T

34 Nm (25 fr-ibs)

LU 21 Mm 1S elbs)
... 7.8Nm (69 inch-ibs)
... 2.9 Nm (26 inch-ibs)

e eaierse. 25 MNm (18 f-lbs)

B 32 Nm 24 ft-1bs)

U 1.8 N (9 inch-ibs)

25 N {18 fi-bs)
23 Nm (16.5 ft-ibs)

11 N (85 inch-lbs)
B8 Nrm (T8 inch-Tbs)
1 Mm (@ inch-os)

5.5 Nm (52 inch-lbs)
oo 122 Hm (10 inch-Tbs)
1.5 Mm (13 inch-lbs)

26 Nm (18 fi-lbs)

23 N [16.5 f-fs)
6.9 Mm {61 nch-lbs)
18 Nrm (13 fi-os)
25 Nm (18 f1-1bs)

25 M (18 fi-Ibs)

.. 110 Nm (B0 fi-tos)
145 Nem 110 fi-ibs)
20 Nm [14.5 fi-bs)

110 N (BD fieios)
145 N {110 fi-lbs)

120070 VR 7-V260 or 120/70 ZANT
17080 VR T-V260, 170/60 ZR1T o 180555 ZA17

120070 VR 7-V260 or 12070 ZR17
1B0/ES VR 7-Y280 or 180755 ZR17

1 General information

Thae motoroycles coverad by this manual
are aquippad with hydraulic disc brakes on
the front and rear whesls, All modets use a
pair of dual-piston calipers on the front whissl

and one dual-pistan caliper on the rear whadl.
All modets are equipped with cast alum-
inum wheets, which requirg vary little main-
tenance and allow lubeless tires to be used.
Caution: Dise brake components raraly
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 upss
reassembly. Do nol use solvents o8
Internal brake compoenants. Solvents
cause seals to swell and distort. Use
clsan brake fluid or alcohol for

Use care when working with brake fluld &
it can injure your eyes and it will '
palnted surfacas and plastic parts.
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'l
228 Remove the banjo fitting bolt (A); the protrusion on the end

of the hose rests against the stop (B)

23 Remove the caliper mounting bolts {arrows); the other Allen
bolts are caliper assembly bolts only to be loosened during

caliper overhaul

2 Brake caliper - =
removal, avarhaul &
and installation ay
Warning: If & front caliper

& indicates the need for an
overhaul fusually due o leaking
Mwid or sticky operation), BOTH front
talipers shoduld be overhauled and all old
brake fuid Nushed from the sysfem. Also,
o dust croated by the brake system may
teataln asbheslos, which is harmiful to
your health. Never blow it oul with
ompressed air and don'f inhale any of it
An spproved filtering mask should be
worn when working on the brakes. Do
mol, under any circumstances, use
piroleum-based solvents to clean brake
parts, Use brake cleaner or denatured
weobol only!

Neda: If you ore remawing the calipar anty to
‘mmove the frond or rear wheal or fo replace or

Ripect e reur brake pads, don't disconnect
8 hose frorm the caliper

Removal

Front caliper

1 Support the bike sacuraly upright. Note:
you ra pianang o disassemble the calper,
read through e overhaw! procedurs, paying
parficuiar attention ho the steps involved in
ramaving the pisions with compressed air, i
your dont have access [0 an air Compressor,
you can use the bike's hydrawlic sysfern o
force the pistons oul instead. To do this,
rmove the pads and pump the brake laver. if
ong pizion comes oul before the othars, pash
il back into its bore and hold it i with a C-
clamp (G-clamg) while pumping the brake
laver Lo remove the rnaining pistons.

Note: Remambar, if you're fust removing tha
caliper to ramaove the lrond wheel, ignore the
.rnl'n'r)m'rlg shap.,

2 Disconnact the brake hose from the callper.
Ramove the brake hose banjo fitting bolt and
saparale the hose from the caliper [see
illustrations). Discard Ve sealing washers.
Flug the end of the hose or wrap a plastic bag
tightly arcund it 1o prevent excessive flund loss
and contamanathon.

—

2.2b Separate the hose from the caliper; there's a sealing washer

on each side of the fitting

Z4a Detach the hose from the clips on the swingarm . . .

3 Unscraw thea cabipar mounting bolls (see
Hlustration). Lift off the caliper, being careful
nod B0 stenin or twist the brake hoso if it's soll
connactod,

Rear caliper

4 Il you're removing the resr calipar but
leaving the brake hose connected, detach the
brake hose from the elips on the swinganm
and detach the brake hose retainer from the
reaf fender (see ilustrations),

24b . .. and [if equipped) detach tha
retalnes from the fender
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2 83 Remove the banjo fitting bolt; the protrusion on the énd of
the hoso rests against the stop (arrow)

2 Ba Aemova the caliper mounting bolts (srows); the o hex
bolts are caliper assembly bolts only to be loosened during

caliper overhaul

Mote: If vou're only removing the caliper fo
replace brake pads or remove [ha wrihpal,
fgrcre the following Shep.

5 Desconnect the brake hose from (e caliper.
Ramove the brake hosea banjo fitting bolt and
separate the hese from the caliper (see
fliustrations), Discard the seaking washers.

37a Delach the rear and of the torgue link
from the caliper . . .

Piug the and of the hose or wap a plastic bag
tightly arownd it to prevant excesshe fusd loss
and somamination

6 Unscrow the caliper mounting bolts (sea
llustration). Lower the cafiper. being caretul
not to strain or twist the brake hose i it's siill
connected [see lllustration).

270 ...ond check the bushing for wear
or damage

2.5k Separate the hosa from the caliper; there's a sealing washes
on each side of the fitting

2.8b Lower the caliper away from the disc

7 Detach the caliper from the longus H‘!ﬂ |
check the bushing for wear or damage (e
iBustrations).

Overhaul

Front caliper

B Ramove tha brake pads and ante-ratfie
from the caliper (see Section 3, if n § !
Cipan the extaror of the caliper with denah
alcohol o brake sysbem clans: ]
9 Remove the four Allen bolts hat hold thel
calipar halves together and sapaabe e
caliper halves [See Hlustrations).

10 Bolt a piece of wood ol least 10 mm T
to the mating surface of each coiper hﬂl ¥
prevant tha platons from fying out. The wo
should Block one of the fluid inkets. 1
comprassed air, dmscted into the Other T
inlet, to remove the pisionds)
iMustrations). Use anly enough air peesie i
eash the piston{s) out of the bore, If a pistoal
Blown sut forcetully, even with the wood il
place, it may ba damaged,
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'_--.. .

284 Remove the caliper assembiy

bolts . ..

Warning: Never place your fingers

& in front of the piston In an attempt
' fe catch or profect it when
dpplying compressed air, a8 serous injury
- oould occr.

1 Using a wood or plastic 1ool, remove the
pmlon seals (see iNustration), Metal tools
|y cause bore damage.

12 Clean the pistons and the bores with
tenziured alcohol, chean brake fluld or brake
Fslem cleanar and blow dry them with

Bgred, uniubricated compressed air, Inspect
B surfaces of the pistons for nicks and burrs

wnd boss of plating. Check tha callper bores,
k0. ¥ surlace defects are prasent, the catiper
musl be replaced. If the caliper is in bad
wape, the master cylinder should also be
thacked

A Lubricate the piston seals with clean
traker fluid and install them In their grooves in
e caiper bore. Make sure thay aren't twisted
i seal completely,

H Lubncate the dust seals with clean brake

B and install them in their greoves, making

wre they Séal cormectly.

15 Lubwicate the pistons with cloan brake

fid and install them into the callper Bores.

Lsing your thumbs, push each pistan all the

may in [(see illustration), making sure it

Soesn't get cocked in tha bore.

Rear caliper

1 Femove the brake pads from the caliper

w2 Section 3, if necessary). Clean the

sterior of the caliper with danatured alcohaol
o brake system cheaner.

b s FH

2.8¢ There's an O-ring at aach of the Muid
ports to be replaced whenowver the caliper

Is disassembiled

2.9d Front caliper - exploded view

I Brake pads & Piston seals 11 Cadiper mownting bolt
2 Retaining pin clip ¥ Calipor half 12 Gatiper assembly bol
3 Retaiming pin & O-rng LT Bioad valve cap

4 Pistons 9 Pad cover 14 Bipod valve

5 Dust zeals 10 Pod cover serpw

L0 Keep your fingers out of the way of
tha piston and apply low-pressure
compressed air to the Muid port

2.10b Take the plstons out of the bores

211 Remaove the dust seals and pisten
seals with 2 wood or plastic tool
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2,15 Push the pistons straight into the
bores with the thumbs

17 Remows the two bolts that hold the calipar
halves together and separaie ihe caliper
hatves (see Hustrations),
18 To remove 1he pistons, place each caliper
half face down on a workbench padded with
r#gs. To remove the piston from the inner hatl,
position it with the fuid port axposed over the
edge of the banch. Blow air Into tha braks
hosa fitting [outer half) or fuid port (inner half)
to easae the pistons oul (see illustrations).
ise only encugh air pressure to ease the
pistonis) out of the bore. If a piston is Blown
out forcatully, even with the wood in place, it
may be damaged.

Waming: Never place your fingers
A in front of the piston in an attempl

o catch or protect it when

applying compressed air, as serous nfury
could socur.

2.17a Remowve the caliper assambly

19 Using a wood or plastic tood, remave e
piston seals (see illustration), Metal 1oofs
may cause bore damage,

20 Clean ihe pistons and the bores with
denatured alcohol, clean brake flukd or brake
system cleaner and biow dry therm with fillered,
uniubricated compressed air, napect the
aurfaces of the pistons for nicks and burrs and
loss of plating. Check the caliper bores, too. H
surtace defects are present, the caliper must
be replaced. If the caliper i in bad shape, the
masier cylinder should also be checked,

21 Lubricate the piston seals with clean
brake fluid and install them in their grooves in
the caliper bore [see ilustration). Make sure
they aren't twisted and seat complately.

22 Lubricate the dust seals with clean brake
fluld and install them In their grooves, making
sure They seat comectly (see llustration),

2 1Ba Apply low-préssure compressed air
to the fluid port to ease the piston out

- < '
il W

21Tk

. - . and separata tha caliper halves;
replace the O-ring with & new one

23 Lubricate the pistons with clean brake
fluid and ingtall thesm into the caliper bones.
Using your thumbs, push sach pision all the
way in [see iHustration), making sure it
doesn't gt cocked in the bore,

Installation

24 Installation is the reverse of the remgal
steps, with the following additions:

a) if you're instaling a reas Caliper, space he
pads apart 50 the aise will it befween
e [Sie ilustration).

b} Lise new saaling washers on the brake
hose fithing and position the prolrusion of
tha fitting agadnst the localing tab on the

s

&} Tighten the cafiper mounting boits and
banjo fiting boil fo the forgue #sted in
s Chapler's Specifications.

2.18 Remowve the dust seals and pision
saals with a wood or plastic teol

221 insert the seals into the grooves . ..

2.22 ... and make sure they seal
complately

2.23 Push the piston straight into the bons

with the thumbs
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224 Leave enough space between tho
brake pads for the disc

d) On rear calipers, tighten the fergue link
ot and nut o the torgue lsied in this
Chapder's Specificalions and insiall a new
AN P

25 Fill the master cylinder with the
recormmanded brake fluid (see Chapter 1) and
bleod the system (See Section 10). Chack for
leaks.

2 Check the operation of the brakes
carefully balosa riding the motorcycla,

3 Brake pads - LS
replacement £

Warning: When replacing the
A front brake pads slways replace
the peds in BOTH calipers - never
Just on one side. Also, the dust created by
the brake system may contain asbesios,
which is harmiul lo your health. Never biow
it out with compressed air and don't inhale
any of it. An approved filtering mask sheuld
be worn when working on the brakes,
1 Suppor the bike secursly upgight.

Front caliper

2 Remove the poad cover [See ilustration),

3 Aemove the clip from the pad pin and
wilhdraw the pin (see illustrations). Pull tha
pads out of the caliper opaning.

4 Raeder to Chaploer 1 and inspect the pads.

5 Check the condition of ihe brake discs (see
Saction 4), It thay're In need of machining or
repiacamant, follow tha procedurs in that
Section o remove tham. If thay ara ckn}r,
deglaze them with sandpapser or emary clath,
using a swirling motion.

6 Remove the cap from the master cylindor
regenoir and siphan oul some fluid. Push the
pistons into the caliper as far as possible,
while checking the mastoer cylinder reservoir
o make sure | dogsn't overflow, IF you can’t
depress the pistons with thumb pressure, try
using a C-clamp (G-clamph. If the pistons
stick, ramove the caliper and overhaul it as
describad in Section 2,

T Install the now pads, the retainang pin and
e clip. Install the pad cover if equippad).

8 Operate the brakae lever several times to
bring the pads Wto contact with the disc.
Check the fluid level in the front brake fluid
resarvoir (see Daflly (pre-ride) checks), Check
hi opadation of the brakes carefully balore
riding the motorcycla

Rear caliper

9 Remove the caliper (see Section 2),

10 Remove the chp from one of the pad
relaining ping and pull out the pin (see
illustrations) -

11 Unhook the pad springs from the pads
and remove them (see Blustration).

12 Remove the remaining clip and pin, then
pull the pada out of the caliper [see
flustrations).

B al W oo w

3.2 Remaove the screws and it off the pad cover

3.3b ...and the pad retaining pin

3.10a Pull cut one of the retaining pin
clips ...

3106 . ., and pall out the retaining pin
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A10e¢ Rear caliper - exploded view

1 Brake disc 7 Grosse seal 13 Bleed valve 19 Pad gprings
2 Brake dise mournting bot 8 Colar 14 Galiper assembly bolt 20 Pad cover
3 Greaso seal 9 Sleave 15 O-ring 21 Calipar half
4 Caliper bracked 10 Groase zeals 16 Brake pads 22 Dust soal
§  Cabper mounting ol 17 Caliper half 17 Retaining pin clp 23 Piston

6 Nesde rofer beaning 12 Biped valve cap 18 Pad refaining pén 24 Piston seal

13 Aefer to Chapter 1 and inapect the pada,

14 Check the condition of the brake discs
[see Section 4). If they're in need of machining
or reptacement, lollow the procedure in that
Seclion to remove them. H they are okay,

. S
3.11 Pull the springs off the pads

deglaze them with sandpaper or emery cloth,
sing a8 swirling mation,

15 Remove the cap from the master cylinder
reservoir and siphon out some fluld. Push the
platons inte the calipar as far as possible,
while checking the master cylinder reservoir
1o make sure it doesn't owverfliow. If you can't
depress the pistons with thumb pressura, try
using & C-clamp (G-clamp). If the pistons
stick, remove the caliper and overhaul it as
descritsd in Section 2,

16 Install the new pads, one retaining pin and
s glip,

17 Position the ends of the pad springs
undar the pin that's bean installed and push
tham anto the pads (see llustratien 3.11).

18 Press down on the ends of the pad
springs and install the other relaining pin on
top of the springs. Install the clip to secura the
pin (see ilustration),

19 Operate the brake pedal several timas to

3.42a Pull the clip out of the other
retaining pin . . .

pads

bring the pads into contact with the dse.
Check tha fluid tovel in the rear brake fluid
resarvoir (see Daily (ore-rde) checks). Chek
the cperation of the brakes carefully bates’
riding ths motorcyche.

4 Brake disc(s] -

inspection, ramaval
and installation i

Inspection
1 Suppor the hike secursly upright. Placss
jack beneath the bike and rakse e whisel beg |
checked off the ground. Bo sure the bie i
socurely supported 50 it &an't be knocked ol
2 Visually inspect the swrace of the discls)ie
scoreé marks and other dampga. Ligh
scratches are normal after use and wor}
atfect brake operation, byt deep grooves and

undar the retaining pins like this
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4.3 Se1 up a dial indicator against the brake disc (1) and tum the
disc in its normal direction of rotation (2) to measure runout

BREvy Scorg marks will reduce braking
effickency and accelerate pad wear. Il the
discs are badly grooved they must be
rachined or replaced.

3 To check disc runout, mount a dial indicator
B0 @ Bork bag or the swingarm, with the plunger
on ke indicator touching the surlace of the
@50 about _ inch from the outer edge [(see
Bustration). Slowly turn the wheel and watch
I indicator noedle, companing your reading
with the limit listed in this Chapter's
Specifications. If the runout is greater than
miowed, check tha hub bearings for play (See
Chapier 1). It the bearings are worm, replace
tham and repaat this check. If the dise runout
s slill excessive, it will hava to be replaced,

4 The disc maest nol be machined or allowed
o wear down to a thickness less than the
minimuem alowable thickness, listed in thiz
Chapters Specificatsons. The thickness of the
e can be checkad with a micromalar. If the
thicknesa of the disc is less than the minimum
slowabla, it must be replaced. The menimum
thickness is also stamped into the disc (see
Bustration)

_<i

4.6 Remowve the Allen bolts to detach the disc from the wheel

Removal

5 Remowe the whoo (Ses Section 13 lod from
wheel ramoval or Section 14 for rear wheal
removal),

Caution: Don't lay the wheel dewn and
allow it to rest on one of the discs - the
disc could become warped. Set the whes!
on wood biocks 3o the disc doosn'l support
the waight of the whesl

G Mark the relationship of the disc 1o the
wheal, 50 il can be installed in the sama
position. Aemave the Allen head bolts that
redain the disc to the wheel (See illustration)
Loogsen the bolts a little at a time, In a eriss-
cross pattemn, to avoid distorting the disc,

7 Taka note of any paper shims that may be
prasant where the disc mates to the wheal, If
there are any, mark their positicn and be sure
1 include them whon inslaling the disc

Installation

& Position the disc on the wheal, aligning the
praviously applied matchmarks (i you're
reingtalling the original dise). Make sure the
arrow (stamped on the disc) marking the

The arrow powls in the fonsward rofating direction of the wheel

direction of rotation is pointing in the proper
direction (see [llustration 4.4),

9 Apply a non-hardening thread locking
compound to the threads of the bolts. Install
fhe bolts, tighbensng them a [te at a tme, in a
crifs-cross pattenn, until the torque sted in
this Chapter's Specifications Iz reached,
Clean off all grease from the brake discls)
using acatons of braké system cleanser,

10 install the wihiss

11 Operate the brake lover or pedal saveral
times 1o bring the pads into contact with the
disgc, Check the opération of the brakes
carafully before riding the motareycla

5 Rear brake torque link -
removal and instaliation

X
1 Support the bike securely upright
2 AL the rear ond of the torgue link, ramove
the rubler cap and cotter pin (il equipped),

then unscrew the nut and remove the Bali
{so0 llustration}

5.2 Remaove the rubber cap and cotter pin {if equipped) then
unscreaw the nut and bolt
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3 At the front end of the torque link, remove
the clip from Inside the frame member, then
unserew the Alen bolt (see illustrations)

4 |nstallation is the reverse of the removal
steps. Tightan the belts to the torqua listed in
this Ghapler's Specifications.

& Front brake master
- removal, overhaul and
installation

Coution: Disassembly, overhaw! and
reazsembly of the brake master cylinder
must be done in a spollessly clean work
area to avoid contamination and possible
failure of the brake hydraulic system
components.

1 I the master cylinder s leaking fluid, or if
thié lever doesn't produce a firm feal when the
beake |5 applied, and bleeding the brakes
does nol help, master cylinder everhaul &
recommended, Before disassembling the
master cylinder, read through the entire
procedurs and make sune thal you have the

s oy
5.3a Al the front end of the torgue nk,
remove the clip from the Allen balt . . .

comect rebulld Kit, Also, you will need soma
naw, clean brake flukd of the recommended
type, some clean rags and nternal snap-ring
pliers. Note: To preven! damage fo (he paird
from spitted Brake fuwid, ahways cover tha fuel
tank whan warking on the master cylinder

Removal
2 If it's necessary to ramove the resarvoir,

5.3b ... then remove the Allen bolt (amow)
and the nut to detach the torque fink from
the frame

remove the cap rotainer and loosen the cap |
(this will be easier with the resenvoir instalied
{see illustration]. Disconnect the Bud supply
nosa, then ramove the reservoir mouning S
scraw and B the reservoir off the motorcycls
[see flustrations),

3 Piace rags beneath the master cylinde i
protect the paint in case of brake Muid spls
Rernove the bango fitting bolt (see [lustration)

5.3c Torque link details (L model shown; others similar)

1 Adan bolt & Sleave
2 Plain washer T Nut
3 O-ring & Chp
A Torgue ik 2 Bor
5 Bushing

6.2b ... remove the reservolr mounting
scrow; disconnact the hose at the
reservoir end (armow) . . .

A

10 Mut (saif-locking
an garly modss)

11 Cotter pin fate
modals oy

12 Rubber cap

6.2a Remove the screw and take off the cap retainer . .,

L

6.2c

« = « OF 8t the master cylinder end
[arrow)

6.3 Disconnect the banjo fitting from the
master cylinder; there's a sealing washer
on each side of the fitting
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6.4 Remowve the mounting balts and
separate the clamp from the cylinder body

6.5 Disconnect the brake light switch
connectons fram the switch

B\ .

G.6b ... then undo the screw

and saparate the brake hose from the master
cyinder. Wrap the end of the hose in a clean
) and suspand the hose in an wpright
position of bend it down carefully and place
the open end im a clean container. The
chiective is to prevent axcess 1055 of brake
fluid, fluid spifts and system conlamination,

4 Remove the master cylinder mounting bolts
[sen illustration) and separate the master
eyl froon ths RandBabar.

5 Disconnect the electrical connectors from
i brabon light switch (See llustration).

Overhaul

& Remove the locknut from the underside of
ha lever pivol screw, then remove the screw
{see Hlustrations).

T Lift tha rubber cover from the feed hose
itling, then remove the snap-ring and take the

L

6.Bb ... then the snap-ring, piston, cups
and spring

6.7 Pry the rubber cover out of its groove,
then remove the snap-ring, fluid fitting and
O-ring

fitting and O-ring aul of the master oylinder
{see llsstration)

B8 Using snap-ring pliers, remove the snap-
ring (see lllustrations) and skide oul the
piston, the cup seals and the speng. Lay the
parts out in the proper order to pravent
confusion during reassemily

9 Clean all ol the paris with brake sysiem
cleaner (available at aufo parts slores),
mopropyl alcahol or chean brake flusd,
Caution: Do nol, uvnder any clrcum-

6.Ba Remove the rubber boot . . .

slances, uvse a pelroleum-based solvent
fo clean brake parts. If compressed air is
available, wse W fo dry the pars
thoroughly (make sure it's fifered and
uniubricated). Check the master cylinder
bore for corrosion, scrafches, nicks and
score marks. If demage is evident, the
master cylinder must be replaced with a
naw ane. If the master cylinder is in poor
condition, then the calipers should be
checked as well,

G.Be Front master cylinder - exploded view

T Rubber boold 4 Secondmry cup & Sprng
2 Snap-ring 5 Primary cup 7 Fluid port
3 Piston
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610 Make sure the lips of the cups face in
the proper direction

10 Remowe the oid cup seals from the piston
and spring and Install the new ones. Make
sure the lips face away from the lever end of
tha peston (ses ilustration), If a new piston is
inchuded in the rebuild ki, use It regardiess of
the condition of the old one.

11 Before reassembling the master cylindar,
soak the piston and the rubber cup seals in
clean brake fluid for ten or fiftean minules.
Lubricates the master cylinder bore with clean
brake fluid, then canefully inserd the pistan and
refated parts in  the roverse order of
disassembly. Make sure the lips on the cup
seals do not tun Inside out when they are
slipped into the bore.

12 Depross the piston, then instal the snap-
ring {make sure the snap-ring is properly
seated in the groove with the sharp edge
tacing out) (see Hhustration). nstall the rubber
dust boot (make sure the lip is seated propary
In the piston groovel,

13 Install the brake lever and tighten the
pivol bolt locknut

Installation

14 Amtach the master cylinder to the
handiebar, On J and K models. align the
upper gap bebween the master cylinder and
clamg with the parting ling s The halses.

6.12 Make sure the snap-ring is securaly
seated in its groove

of the throttle/switch housing, On L and M
madels, align the lower laft comer of the
master cylinder's front mating surlace with ihe
punch mark on the handlebar (see
iMustration).

15 Make sure the arrow and the word UP on
the masier cylinder clamp are pointing up.
then tightean the bolts to the lorgue lsted in
this Chapler’s Specifications. Tightan the top
bolt fully, then tighten the lower bolt; don™t try
to close the gap at the lower ball mating
surface,

16 Connect the brake hose 1o the master
eylinder, using raw sealing washers, Tighten
the banjo fitting bolt 1o the torque listed in this
Chagter's Specificalions.

17 M the resenolr was removed, ninderso 1he
removal sbeps to install it

18 Reder to Section 10 and bleed the air from
the system.

7 Rear brake master cylinder -

removal, overhaul and N
installation
Caution: Disassombly, overhaul and

reassembly of the brake master cylinder
must be done in 8 spollessly clean work

A Coller piry
B Pedal pivot bolt

C Pedal return and brake light
switch springs

6.14 Align the lower lett cormer of the
master cylinder’s front mating surface with
tha punch mark on the handiebar

area to avoid contamination and possible
failure of the brake hydraulic system
components,

1 If the master cylinder is leaking Muid, or
the pedal does not produce a firm leel when
the brake is applied, and bleading the brakes
does not help, master cylinder overhaul i
recommaended,

2 Before disassembling the masier cylinder,
read through the entire procedure and make
sura that you have the correct rebuild kit
Also, you will need some new, clean brake
fiuid of the recommeanded ype. Some clas
rags and intemal snap-ring pliers.

Removal

3 Support the bike secursly upright.

4 Remove the cotter pin from the clavis pin
on the master cylinder pushrod (ssl
Mustration). Remova the chevis pin

5 Have a container and soma rags ready
catch spilling brake fluid. Using a pair of
pliars, shde the clamp up the fuld feed hoss
and detach the hose from the masier cyhings
[see llustration). Direct thi end of the hoss
into the container, unscrew the cap on the
mukstar cylinder reservoir and allow the fiud i
i,

7.5 Squeeze the clamp and shide it up the hose
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7.6 Remowve the banjo fitting bolt
arrow] and the mounting bolts (lower
arrows) to detach the master cylinder

6 Using a six-point box wranth [fing
spanner), unscrew the banjo fitting boit from
tha top of the master cylinder ([see
Mustration). Discard the sealing washers on
asthir Side of the fitting,

T Ramove the two master cylinder mounting
bolts and detach tha cylinder from the
bracket,

Overhaul

8 Using a pair of snap-ring pliers, remove the
sngp-ring from the fluid inlet fitting (see
illustration) and delach the fitting from the
maslar cylinder. Remove the O-ring from the
Do,

8 Hold the clevis with a pair of pliers and
losan the locknul. Carefully remove the
fapbar dus! oot Trom the pushrod.

10 Depress the pushrod and, using snap-ring
pliars, romove the snap-fing. Shde out the
piston, the cup seal and spring. Lay the paris
gut in the proper ordes to prevent confusion
during reassambly,

11 Chean all of the parts with brake system
cleanes (available at outo pars stores),
mopropyd alcohol or clean brake fluid.
Caufion: Do not, under any circumsfances,
usé a petroleum-based solvent o clean
brake parfs. If compressed air is avallable,
use it to dry the paris thoroughly (make
sure it's fitered and unfubricated), Check
the master cylinder bore for corrosion,
scrafches, nicks and score marks. If
damage ls evident, the master cylinder
must be replaced with a new one. IT the
master cylinder is in poor condition, then
the caliper should be checked as wall

12 Aemove the old cup seals from the péston
and spring and install the new ones, Maka
fure Wi ligs facd away from the pushiod and
ol thia piston. If & new péston is included In the
rabuild kit, use it regardiess of the condition of
ha oldl ona.

13 Belore reassembling the master cylinder,
-poak the piston and the rubber cup seals in
cloan brake fluid Tor ten or fittean minutes.
Lubricate the master cylindar bore with clean
brake Tluld, then carefully insert the parts in
fha reverse order of disassembly. Make sura
e Fips on the cup seals do not turn inside out
when thay are slipped into the bone.

7.8 Rear master cylinder —
cxploded view

12 Master cylinder mouniing
bt

13 Rear brake hose

14 Fiuid feed fitting

15 Snag-ring

16 O-ring

17 Master cylindar body
18 Piston aesamily

19 Snap-rng

20 Pustwod assembly
21 Clevis pin

22 Colter pin

i
!

&
(=g
=5

7

23
g

23 Clamp
24 Fiurd fieed hose

224

14 Lubricate ihe end ol the pushrod with
PBC (poly butyl cuprysi) grease, or silicons
graase desgned for brake applications. and
install the pushrod and stop washer into the
cylinder bore. Depress the pushrod, then
install the snap-fing (Make sure the Snap-ning
is propedy seated i the groove with the shanp
adge facing ouf). Insiall ihe rubber dust boot
(make sure the lip is seated properly in the
groawve in the plston stop nut).

16 Install the clavis (o the end of the pushrod,
leaving about 3.5 to 5.5 mm of the end of the
pushrod exposed past the adjusting nut, then
tightan the locknut This will ensure the brake
padal will be positioned comactly.

18 Inatadl the feed hose filling, using & new
O-ring. Install the anap-ring, making sure i1
seals proparly in its groove.

Instaliation

17 Position the master cylinder on the frama
and nstall the bolts, tightening them (o the
ftorgue listed in this Chapter's Specifications.
18 Connect the banjo fitting 1o the top of the
master cylinder, using new sealing washars
on sach side of the fitting. Tighten the banjo
fitting bolt 1o the torque Ested in this Chaplecs
Specifications,

19 Connect the fluid feed hose to the inlet
fitting and install the hose clamp.

20 Connect the clevis to the brake pedal and
sacure the chevis pan with a new coftter pin,

21 Fill the fluid reservoir with now DOT 4

trydraulic fluid and bleed the system folowing
the procedure in Section 10 Install the side
over,

22 Chack the position of tha brake pedal {see
Chapter 1) and adjust it if necessary, Check
the operation of the brakes carefully before
riding the motorcycle,

8 Brake pedal -
removal and installation

1 Support the bike sacurely upright so it can™t
ber knuocked over chaing this procedurs,

2 Unhook the pedal return spring and the
brake Bght switch spring from the pedal arm
[see illustration 7.4),

3 Remowve the pedal pivat bolt it also secures
the rider's feoipeg on the right side) (see
iustration 7.4 and the accompanying
illustration). Remove the brake pedal from
the motorcycle,

4 I it's necessary to remove the pedal
beackat, remove the rear master cylinder (sea
Secthon 7), then unbelt the bracket from the
motarcycle (see ilustration),

& Inataliation iz the reverse of the removal
steps, with the following additions;

&) Tighten the bracke! bolls securaly if thay
ware removed. Tighten the pedal phvol
bolt to the torgue ixhed in this Chaplar's
Specifiications.



7*14 Brakes, wheels and tires

8.3 Brake pedal detalls

1 Brmke ¥ght swilch 3 Spring
brackat 4 Pedal arm

2 Plaste iubs frafurn 5 Pedal pivol
Spring cover) bodlt

o) I the pedal spring was removed
coamplately, attach its top end fo the
bracket [see Hlustration),

) Refer to Chapder 1 and adiust brake pedal
height.

g Brake hoses and lines - S
inspection and raplacament §

Inspection

1 Onca a week, or if the molorcycle s used
leas frequently, belore every ride, check the
condition of the brake hoses.

2 Twist and flex the rubber hoses (see
iNustration) while looking for cracks, buiges
and seeping fuld. Check extra carefully
argund the areas where the hoses connect

8.5 The upper end of the pedal return spring hooks to a post

{mrrow)

6  Bushing

7 Footpeg pavol

8 Brake pedal

g Padal bracket

with the banjo fittings, as thess are comman
areas for hosa fallure.

Replacement

3 Al of the pressurized brake hoses have
banjo fittings on sach end of the hose (see
illustration 7.8 and the accompanying
iHustrations). Fluid feed hoses, which
connect tha reservoirs to the master cylinders,
are secured by spring clamps. Gover the
surrounding area with plenty ol rags and
unscrew the banjo bois on either end of the
hosa. Detach the hose from any clips that may
be present and remove the hose,

4 Position the naw hose, making sure it st
twisted or octharwize stralned, batween tha
two components, Make sure the metal tube
poetion of the banjo fitting is located between
the casting protrusions on the componant (t's
connecied to, if equipped. Install the banjo

8.4 Remowve the bracket bolts (arrows)

bolis, wsing new sealing washers on bath
sides of the fittings. and tighten them to the
torgue ligted n this Chagter's Specifications.

§ Flush the old brake fiuid from the system,
radill the system with new DOT 4 hydraule
fluid and bleed the air from the system [we
Section 10), Check the operation of the
brakes carafully before riding the motorcycle.

10 Brake system bleeding

1 Bleeding the brake is simply the process o
remaving all the air bubbles from the brais
fluid resenvoar, the Bnes and the brake caliper,
Bleading is necessary whenever a brake
system hydraulic connection is locsened,
when a component or hose is replaced, o

$.2 Flex the brake hoses and check for eracks, bulges and
leaking fuld
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8.3a Front brake hose detalls
Banjo fitting boll

Sealing washers

Mastor cylindar fo Lnion hosa
Liran rmounting bolt

Hose retaines

Caipar brake hoses

[ N

whan the master cylinder or caliper s
owverhaubed. Leaks in the system may alse
aflow air 1o enter, but leaking brake fluid will
reveal their prasence and warn you of the
mead fOr Fiiar,

2 To bleed the brake, you will noed some new
thean DOT 4 hydraulic brake fusd, a length of
chearr virnyd or plastic tubing, a small container
partially filled with clean brake fluid, soma
rags and a wrench to fit the brake caliper
Bleed valve,

3 Gover the fuel tank amd other painted
components to prevent damage in the event

10.5a Remove the dust cap (amow) to
expose the bleed valve

that brake fluid is spilled,

4 Remove 1 reserveir cap and siowly purmp
i brakie lever or pedal a few times, until no
air bubbles can be seen floating up from the
holas at the bottom of the reservolr, Dolng this
bleads the air from the master cylinder end of
tha line. Reinsiall the resesvoir cap.

B Attach ane end of the chear vinyl or plastic
tubing to the brake caliper bleed valve and
submarge the other end in the brake Tuid in
tha container (see ilustrations).

8 Check the fluid level in the reservoir. Do not
albow tha fluicd lavel 1o drop below the kowar

10.5b On rear calipers, there's a bleed
valve on the outer hall {arrow) and one on
the rearward side of the inner half

9.3b Front brake hose union mounted on
the lower triple clamp

03¢ The neck of each hoas s into a
notch in the hose union (arrow)

mark during the bigeding process (see Daly
(ipre-ride) checks).

T Carelully pump the brake lover or pedal
three or four times and hold i while opening
the caliper blead valve (see illustrations),
When the vales is opened, brake Auid will Bow
out of the caiper o the clear lubang and the
lever will move toward the handlebar or the
padal will move dovwn,

8 Retighten the blead valve, then release the
brake lever or pedal gradually, Repaat the
process wnbl no air bubbles an visle in the
brake fluid keaving the caliper and the lever ar
pedal is firm when applied. Note: The rear
ciipars have hwo blged vishes -~ avr must bo
bled from bath, one after the other,

FAamenber fo odd fuid o he reservoir as ihe
leval drops. Lise only new, clean brake fud of
the recommanded lype. Never reuse the fuid
fost during bieeding.

& i - il
10.5¢ Connect a plastic tube to the bleed
valve and place the other end in a
container
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a front caliper . . .

@ It you're bleeding the front brakes, repeat
this procedure to the other caliper. Ba sure o
chack the fluid level in the master cylindar
reseroir frequenthy.

10 Replace the resendoir Cip, wipe up amy
spied brake fluid and check the entire system
for leaks,

¥ bleeding is difficull, it may
be necossiny o lel the brake
fiuid in the system stabilize
for & few hours (it may be

10.7a Piace a box wrench [ring spanner) on the bleed valve; this is

11.2 Measure whael runout with a dial
indicator

1 Radial rumoul 2 Axigl runout

A

11 Wheels - i
inspection and repair

1 Clean the wheels thoroughly to remove
mud and dit that may inferdera with the
inspection procedure or mask defects. Make
2 general check of the wheels and tires as
dascribad in Chapber 1.

2 Suppor the motorcycla sacurely upright
with the whesl to be checked in the air, 1hen
attach a dial indicalor 1o the fork slider or the
swingarm and pogsitien the stem against the
gide of the rim {see ilustration). Spin the
wheal slowly and check the side-to-side
{mxial) renout of the rim, then compara your
readings with the value listed in this Chapter's
Specifications. In order to accuralely check
radial runoid with tha dial indicator, e wheal
would have 1o be removed from the maching
and the lire removed from the wheal. With tha
axbe clamped in a visa, the wheal can bae
rotated to chack tha runout.

3 An aeasier, though slighlly less accurate,
mathod |8 to attach a stifl wire pointer 1o the
fork slider or the swingarm and positkon the
end a fraction of an inch from the whesl
(whera tha wheel and tire join). H the whel &
true, the distance from the poinier 1o the dim
will ba constani as the wheel s rolated,
Rapeat the procedura to check the runout of
the rear wheel. Note: /f whee! runoul is
axcassive, fifar 1o the appropriate Sechion in
this Chapter and check the wheel beanngs
wiry carafully before replacing ihe whesl,

4 The whesis should also be  visually
inspected for cracks, flal spots on the rfim and
other damage, Since tubsless tires are
involved, look very closaely for dents in the
aréa where tha tire bead contacts the rim.,
Dents in this area may praven] complale
sealing of the tire against the rim, which lspds
to deflation of the lireé over a peniod of tima.

5 H damage iz evident, or il runout in aither
direction is excessive, the whee! will have 1o

107k ... and this is a rear caliper

be replaced with a new one, Never atiamgt b
repar a damaged cast aluminum wheel

12 Wheels -
alignment chack

1 Misalignment of the whaels, which miry ba
i 1o 8 cocked rear whsel or & Denl rama of
triple clamps, can cause strange and possibly
sarious handiing problems. I the frame o
triple clamps are ai lfault, repair by a lrame
spaciplist or replacement with new pass an
tha only altematives.

2 To check the alignment you will naed an
assistant, a length of string or a parfeclly
siraight phece ol wood and a ruler. A plumb
bob or other suitable weight will also be
requined,

3 Supporl the moloreysle securely updght,
then measure the width of both tires 81 the
wides! pomnts. Sublract the smalis
maasuremant from the larger medsurempnl,
then divida the differenca by two. The resats
the amount of offsel that should s
batwsin ths front and e tices on Doth sides
4 If a string is used, have your assistant hotd
one ened of it about hall way between the fioor
and the rear axla, towching the rear sidewal ol
the tire.

5 RAun the other end of the string forwand and
pull it tight 5o that it is roughly paralisl to the
flocr. Slowly bring the string into contact wil
i front sidewall of the rear tine, thon um B
front wiveel until it B parallel with the sting.
Measure the distance from the iront b
sicdewall to the string [see Hlustration). ]
& Repeat the procedure on the other side ol
the motorcycke, The distance from the fnost
tire sidewall to the string should be egual o8
both sides. ]
T As was previously ponted cut, a perdecly
straight length of wood may be substitutod ke
the string (See fMlustration). The proceduns &
1 sami.
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Fix string here

>

Hold string so that these
distances are equal

String held taut

Cheack for contact here

(553N

FETH

125 Using the string method to check wheel alignment

)
B Cestanco Detwoon
e and tyre must
b egueal each sade
and front and bask

Periwcily straight

longths of wood
:—’7}“”
|
.‘_,.-"
Lo
| [
1
LH"'-J..,
Plaar tyes it ba
para®el 1o gauge
! ol front and bask
-’-“‘V
| W
S
| ]
L L
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127 Using a straight-edge to check wheol
alignment

B If the distance botwean the Siring and tire is
greater on one side, or il the rear whael
appears 1o be cocked, refer to Chapler B,
Swingarm bearings = chack, and make sure
the swEngarm is tight.

9 I the froni-to-back alignment 5 correct, the
wheats still may be out of akgnment vertically.
10 Using the plumb bob, or other sullable
waeight, and a length of string, check the rear
wheal to make sure 1 iz werticad. To do this,
hodd the string aganst the tire upper sidewall
and allow the welght to setthe just off the fioor.
When the siring louchies both the upper and
lower tire sidewalls and |s perfectly straight,
1y wheel ks vartical,

11 Once the rear whesl is vertical, chack he

13.5a Loosen the axle clamp bolts on the
right fork leg [A) note the location of the
spacer (B)

12,50 Loosen the axle clamp bolts (A} on
the left fork leg: hobd the axbe with an Allen
wrench and remove the nut (B) ...

front wheal in the same mannes. W both
wheeis are not parfectly vartical, the frame
andfor major SUSpension Componants ara
banit,

T

13 Front wheel -
removal and installation

i

%

Vg

Removal

1 Remowve the lower portion of the tairing (H
models) of the front fendes/mudguard (J, K, L
and M modeds) (see Chapler 8),

2 Suppor the motorcycke securaly upright,
ian raise the front whoe! off the ground by
placing & Moo jaek, wilh 8 wood block on the
jorck head, under the engine.

3 Disconnect the speedometer cable from
tha drivir unit o the whaeal (sea Chapler 9.

4 Remowe tha brake calipers (spe Secion 2)
and support them with pieces of wire. Don't
disgconngct the brake hosas from the calipers
angd don't ket their waight hang on 1he brake
hases.

5 Loosan the axle ciamp bolis on both lorks,
unscrow the axle nut and pull 1 oul (see
ilustrations).

& Support the whesl, then pull out the axle
[see illustrations) and carefully fower the
wheal to the ground, Don't [ose the spacer
that fits info tha right side of the hub:

e —

13.5¢ ... with another Allen wrench . . .
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1354 ... pull out the nut ...

Cauvtion: Don't lay the whes! down and
aifow it to rest on one of the discs - the
dise couwld become warped, Sef the whee!
on wood blocks so the disc doesn 'l support
the weight of the wheel. If the axle is
corroded, remove the corrosion with fine
emaery cloth, Do not operate the front brake
lawer with the wheel removed.

T Check the condition ol the whasl bearings
[zee Section 15)

Installation

8 Installation is the reversa of removal. Apply
a thin coat of greasa to the seal Ep, than shde
the spacer infa the right side of the hub
Pogition the speadamater drive wnit in place in
fhe lal asde of the Bub, (han slida 1he wheel
nto place, Make sure the notches in the
speadomater drdé howsing ling up with tha
bugs in the wieel.

[

13.6a

13.6b Front wheel details

1 Axie 4 Snap-ning B Speadomedter drive
2 Spacer 5 Wheel beaning 9 Snap-ring
3 Grease soal & Spacer 10 Whia!

7 Wheel beanng

« o o v the axle

9 Ship the axhe into place, then lighten the
axle nul 1o the torque ksted in this Chapler's
Spacifications. Tighten the right side ade
clamp balls 1o tha lorqus listed in tha
Chapler's Specifications.

10 Install the calipers, Apply the front brake,
pump tha forks up and dawn soveral times
and check for binding and proper braks
operation,

11 Install the fairing panets (H modals) or the
front fender (J, K. L and M models).

14 Rear wheel - %
removal and installation

Removal

1 Support the bike securely upright so it can’t
be knocked over when e rear wheal 5
romoved. H necassary, ramove the lawer
falring panels {(see Chapter 8} 5o you can
place o jack bensath the motorcycle. On LK
L and M modsis, i may aiso be necessary b
femaove tha right lower fairing stay and the
sadesiand.

2 Loosen the chain adjusting bodt locknts
{see Chapter 1) and fully loosen both adjusting
balts,

3 Disconnet] the rear end of the brake torgus
link: isae Section 5).

4 Remover tha cotler pin from the axle mt on
thia laft side of the whee! (S0 llustration) and
remave the plain washer [later models) and
the nul.

5 Push the rear wheol as far forward as
posgibie. LHY the top of the chain up off the
rear sprockel and pull i1 to the lel o
disengags the chain from the sprocket

Waming: Don't let your fingers
A slip between the chain and the
sprocket.
& Support the wheal and slide the axle oul
(see IHusirations),
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14.4 Rear wheel and coupling details

|

1 Axe 13 Coupling beaning
2 Spacer 14 Snap-ring

3 Grease seal 15 Groease seal

4 Snap-ning 16 Spacer

5 Wheel baaring 17 Washer

8 Whesl 18 Axle aut

7 18 Cotter pin

&

a9

T Lower the caliper bracketl away from the  side of the hub (see iBustrations).

disc, togethoer with the caliper. Pull the wheal Cawutien: Don't lay the whesl down and
backward and remove It from tho swingarm.  alfow [t fo rest on the disc or the sprocked -
being careful not to lose the spacers on either  they could become warped. Set the whoe!

14.6a Grasp the axle and pull it out (note 14.8b ...

the location of the chain adjuster block) . . .

14.7a Remove the caliper bracket and the 14.7b ... and remove the wheel rearwards

spacer from the right side . . .

with the wheel supported, pull

on wood blocks 5o the dise or the sprocket
doesn't support the weight of the whaal,
Do not oparate the brake pedal with the
wheel removed.

8 Belors installing the wheel, check the axle
Tor straightness. I the axde is corroded, first
femovae the corrosion with fine emery cleth,
Sot the axle on V-blocks and check it for
runout esing & dial indicator (ses Hiustration)
It the axle exceeds the maximum allowabile
runout  limit  listed in this Chapter's
Specifications, it must be replaced,

9 Check the condition of the wheel bearings
(5ee Section 15

Instalfation

10 Apply a thin coat of grease to the seal Bps,
then slide ihe spacers into their propor
positions on the sides of the hub.

?

Ilﬂ'l 1 —=

LN

DI v

14.8 Check the axbe for runout using a dial
indicator and V-blocks
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15.4b A screwdriver can be used to pry out the seal if you don't

have a removal tood like this ane

11 Shde the wheal into place, then slide tha
caliper bracket up until the pads fit over the
dize and the caliper bracke! holeg bnes up wilh
the ade holes in the wheel and Swingamm

12 Pull the cham up over the Sprockel. ramsd
the whesal and install the axia, washar (later
models) and axle vut. Don't tighten the axla
filat &t thig thme.

12 Adjust the chain slack (see Chapter 1) and
tightan thi adjuster locknuts,

14 Tighten the axke nut 1o the torque listed in
this Chapler's Specihcations. Install a now
cother pin, tightaning the axbe nut on addstional
mmaumnt, ! ndcassary, 1o align the hols in tha
e lE wilh the castetatasns on thea nut.

15,5 Drive the bearings from the hub with
o brass drift

15 Connect tha torque link, Tighten the
torgue bnk nul 1o the torque listed in this
Cnaprer'a Specilications, then install a new
codter pin (and the plastic cap, if equippad)

16 Check the cperation of the brake canefully
bedore riding the motorcyc

15 Wheel and rear
coupling bearings -
inspection and maintenance

P

Front wheel bearings

1 Support the bike securely and remove the
front wheal (see Section 13),

2 Set the wheel on blocks 8o &8 nol o allow
the weight of the whee to rest on the brake
disc

3 From the left side of the wheel, remove the
Shap-ring secwing the Speedometer drive and
ramove e speedameter drive from the hub
(sea Nustrations).

4 Remove the spacer and pry oul the grease
saal from the right side of the whee! (see
ilustrations). Remove the bearing snap-ring
from beneath the greass seal (see
llustration).

5 UWsing a metal rod {preferably a brass drift
punch} inseried through the conter of the hub

154¢c Remove the snap-ring from the right side of the wheel

bearing, tap evenly asound tha inner race of
the opposite Dearng Lo dive f from the hub
[see Mustration). The bearing spacer will also
o oul.

& Lay the wheel on its other side and remove
the remaining bearing wsing the same
bochnigue

7 I the besrings are opan on one or bath
sides, clean them with a high Mash-poin
schrent [one which won'l leave any residus,
blow tham dny with compressed air (don’t st
he bearings spin as you dry them) and apply
a few drops of oli to the bearing, On sl
bearings [opaen or sealed), hold the outer race
of the baaring and rotate the inner race - il the

15.8 Press grease info the open side of
the bearing (A) until it's full
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AN

1548 With the bearing in position, install the snap-ring and make

sure it's securely seated in its groove

15.11 Apply a coat of grease to the lip of
Ly seal

pearing dioesn't turn smoothly, has rough
spats of (s notsy, replace it with a new ane.

8 If an open bearing checks out okay and will
be reused, wash |1 in solvent once again and
dry i, then pack the bearing from the open
side with high-guality bearing grease (see
Hustration).

§ Thoroughly clean tha hub area of the wheel,
Insiall the right side bearing into its recess in the
huib, with the marked or shielded Side facing
oul. Using a bedring driver or a socket large
ercugh to contact the outer race of the bearing,
drive it in wntil the snap-ring groove is visibie
wrd install the snap-ring [Sew ilustration).

15,1Ga Remove the spacer ., ..

10 Tuem ther wheel over and install the bearing
spacer and lefl side bearing, driving the
baaring info place as described in Step 10,
then install the speadometer drive and the
snap-ring (see lllustration).

11 Coat the lip of a new grease seal with
greass (ee [Hustration)

12 Install the grease seal on the rght side of
e whanl; i should go in with themb pressure
but i not, wse a Seal driver, large socket or a
Tt ploce of wood (o drivie # inlo place.

13 Clean off all grease from the brake discs
using acelons or brake system cleanar. install
tha wheel (see Section 13).

15.10 Install the speedometer drive and secure it with the
snap-ring

15.15b ... and lift the coupling out of the
whel

Rear coupling bearing

14 Rafer to Section 14 and remove the rear
wheel. Lay the whesl on its brake disc side,
supporied on blocks softs walght doesnt rest
o thee brake disc,

18 Lift off the spacer and rear whesl l;nl.lplln{]
(s Hlustrations)

18 Pry ouf the grease saal and remove tha
snap-ring from the sprocket side of the
coupling (See llustrations).

17 Tumn the whesl over and remove tha
coupling collar from the other side of tha hub
{sae Hlustration).

15.16a Pry out the grease seal . . .

15.16b ... and remove the snap-ring

15,17 Lift out the coupling collar
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15.24 Pry out the grease seal

18 Drive the bearing cut of the coupling with a
baaring driver ar dift punch (see ilustration).
19 If the bearings are open on one or bath
gides, clean the bearing with a high flash-
point solvent (one which won't leave any
residua), blew it dry with compressed air
fdon't Wl the bearing spin &8 you Gy it) and
apply a lew drops of oil to the boasing, On al
bearings (open or sealed), hold the outer race
of tha bearing and rotate the inner race = if the

15.28a Insert s rod through the bearing on the brake disc side of
the wheel and tap anit . . .

15.25 Remove the snap-ring

baaring doesn't tumn smoothly, has rough
spots or is noisy, replaca it with a new one.
20 if the bearing chacks oul oxkay and will be
rousad, wash it in sohwenl once agan and dry
it, than pack thae bearéng fram the open skde
with high-quality bearing gréase (See
lustration 15.8).

#1 Driva tha bearing into the coupling with a
bearing driver or socket that bears against the
outer race of the bearing

22 Install the saag-ring to secune the bearing,
making sure it fitz securaly In s groove.
Install the collar on the other side of the
coupling,

23 Coal the lip of & new grease saal wilh
greass and ingtall it on top of the snap-ning
[sea illustration). It should ga in with fhum
pressure, bat if not, tap it in with a hammes
and sockel, bearing driver or flat piece of
wood. Install the coupling and spacer in tha
whael and install the wheel (see Saction 14],

Rear wheel bearings

24 Pry out the grease sel on the brake disc
gide of the wheel (see lustration)

25 FAemowve the snap-ring from benaath he
graasa sSeal with snap-ring pliers [s0e
Mlustration).

26 Lsang a metal rod (preferably a brass drifl
punch} insertid through the center of the hub
bearing, tap evenly around the inner race of
{he opposito Dearing 1o drva i from the hul
{soe iNustrations). The L»e-:'.rir!g spacar will
also come out,

15.26b . . .10 drive out the sprocket side bearing, then remove the
spacer
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I Lay the whasl on its other side and
remave the remaning baaring wsing the same
technique (see ilustration).

8 Clean the bearings with a high fiaah-point
sohvint {one which won't leave any residus)
and biow them dry with compressed air (don't
et the bearing spin as you dry them). Apply a
few drops of oil to the bearing. Hold tha auter
race of the bearing and rofate the inner race -
# the bearing doesn’t tum smoothly, has
rough spots or ks nodsy, replace it with o few
[=p -]

& If the bearing checks out okay and will be
feusad, wash it in solvent once again and dry
& than pack the bearing from the open side
with high-quality Bearing grease  [(Seo
Mustration 15.8).

¥ Thoroughly clean the hub area of the
whesl. Install the bearing into the recess in the
huby, with the marked or shislded side facing
out. Using o bearing driver or a socke! largo
enough lo contact the outer race of the

15.32a Pack the open side of the bearing with grease .. .

disc side

beanng, drivis it in until the snap-ring groove 5
visible (see illustrathon), Install the Snap-ring
(seo Hlustrotion 15.25).

31 Turn the wheel aver. Apply a coat af multi-
purpose grease 10 the inside of the spacer
[see llustration) and install it in the hub [see
illustration).

™\ oy |
15.30 Make surs the baring is fully sested
and the snap-ring groove is axposed

32 Pack tho remaining bearing from the apen
fade with grease {see ilustration), than install
it in the hub (see Hilustration), driving the
bearing in wilh a socket or bearing drivar lenge
enough lo contact the owter race af the
bearing.

33 Install & new grease seal, |t should oo in

« «and install the spacer in the hub

15.32b ... and install It in the hub
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15.33 Press the seal into the hub with your
thumbs

with thumb pressure (see illustration). but if
not, use a seal driver, large socket or a fat
piece of wood to drive it info place.

34 Prass a littla grease into the bearing in the
rear wheel coupling. Install the coupling to the
whesal, making sure the coupling collar is

located in the inside of the Inner race
(betweaen the whael and the coupling) (see
Mustration 15.17),

35 Clean off all grease from the brake discs
uging acetone or brake system cleaner, instafl
thi wheel.

16 Tires -
general information and fitting

General information

1 The cast wheels fitted to all models are
designad to take tubeless tires only,

2 Refer to '‘Daily (pre-ride) checks® at the
baginning of this manual for tire maintenancs,

Fitting new tires

3 When selecting new tiras, rafer 1o the lire
information label and the tire options listed in

the owner's handbook. Ensure that front and
rear lire types are compatible, the corract size
and correct speed rating; f necessary sesk
advice from a Kawasaki dealer or tire fitting
specialist (see Mustration).

4 It ks recommended that tires ane fitted by a
matoncychs tire specialist rather than attempted
in the home workshop. This is particulary
relevant in the case of fubeless tires becauss
the force required to break the seal batween
the wheel rim and tire bead is substantial, and
s usually beyond the capabiiities of &
individual working with normal tire levers
Additionally, the specialist will ba able ta
balance the wheels after tire fitting,

5 In the case of tubaless tires, note that
punciured tires can in some cases be repaired
Kawasaki recommend that a repaimed tirs
should not be used at speeds above 60 mph
(100 krmiby) for the first 24 howrs after the rapse.
and thereafter not above 110 mph (180 kmhl

16.3 Common tire sidewall markings
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Fairing, bodywork and frame

Be1

Contents

Air duct (L and M models) — removal and installation . ... ... ..., & Flmiandarfnmguard—mﬂmalandln.ﬂaluiun...... -
Footpegs and brackets - remaoval and installation ... _..........10 Rear view mirrors — removal and installation ..., ... 4
Fm~uminlmnaﬁon.lmpeclmmdmpdr sremeaeaane 12 Seats - removal and nstallation ...l L. [
Front terdar/mudguand — removal and instaliation . ... ___...... 8 Side covers - removal and Instaliation P S LI ceidg ooy
e e N s e 1 Sidestand maintenance . . | . . W Bk e e e e e e T
Lewer tairing - remeoval and instaliation ...,....... reeverecaas @ Upper taiing - removal and installation ..., ... 3
Degrees of difficulty

|M.El.lﬂt’:bbr i, | Fairly easy, suitabla s | Fairy difficult, G | Difficult, suttable for 5 | Very difficult, &
novice with it S | forbeginner with &0 | suitable for competent & | espedenced DIY A% | sutable for expert DIY
|wa-iu-m A, | some experence DY macharnic mechanic & of professional
Specifications

Torque specifications

Frame downtube bolts (H modasts) . ... ... feesaessrrisaaase, 44 Nm (33 fi-tbs)

Rear frame fo main framea bolts Pracdasssabiannnaasti e aeaaaas 04 KM3E R-lba)

Aear frame rear section to rear frame (J, K, L and M models) ... .. 20 Nm (14.5 fi-ibs)

Sicestond bracket BOlE ... ..., . ..., 49 MNm (36 H-lbs)

1 General information

This Chapter covers the procedures
hecessary to remove and install the fairing
and other body parts (see illustrations).

Since many service and rapair operations on
these molorcycles require removal of the
fairing andior other body parts, the
proceduras are grouped here and referred to
from ciher Chapters.

In the case of damage 1o the fairing or
ather body part, it is usually necessary to
remove tha broken component and replace

It with & new (or used) one, The material that
the fairing and other body pars s
compoded of doesnt lend itsell to
conventional rpair technigques. Thers are,
howaver., some shops that spacialize In
‘plastic welding’, so #  would be
advantageous to check arsund first before
theowing fhe damaged part away.
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1.1a Frame and bodywork details (H models) = part one of two

1 Front fandarf 5 Uppar fawing 9 Right lower fing pano!
rdguand & Faring stay 10 Rigar's footpag

2 Mirrar 7 Fairing moun! 11 Sidestand

3 Air duchs 8§ lnner fairing 12 Sidesiand sprng

d  Windshiald ol 13 Ridder's foolpeg brackels

14 Frame

15 Fravrd dovwntubes

16 Riger's loolpeg

17 Laft lower faiing
panad
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1.1k Frame and bodywork detsils (H models) - part two of two

1 Rider saat 4 Seaf laich 7 Left side cover § Passenger's fooipeg
2 Passenger sesl cover 5 Right side cover 8 Roar ferdes 10 Passanger's focipeg £
3 Passenger seal & Rear framo section mudguard bracket
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S —_—

1.1z Frame and bodywork datails {J and K models) - part one of three

1 Frame 5 Riger's foolpeg brackeds & Grab hande sfays 11 Sidestand

2 Fairng brackets & Rear frame forward section 2 Passanger's fooipeg 12 Sidestand spring
3 Shock shsorber bracke! 7 Rear frame rear section [J Brachets 13 Passenger foolpegs
4 Fuel pump brackst modeis) 10 Rider's foolpegs
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if

o
&
o
1.1d Frame and bodywork details [J and K models] - part two of three
4 Airduct 7 lnner faidng panels 10 Lower faft fairing panel
fairing 5 Fairirng mount & Lower frant fairing pane 11 Front fender/mudguand

6 Fairing stay 8§ Lower night fairing panei 12 Side covers
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1.1 Frame and bodywork details {J and K models) - part throe of three

1 Front fander' 3 Battery box & Bracket 10 Sigie cover (K moaels)
mudiguand 4 Retaining strap 7 Seats {J modls) 17 Rear frame rear sechion
2 Ropr fendear 5 FRear fander/mudguard rear 8 Seal lafch (¥ modals)

L miutiguard front section section 9 Seal (K modeis)
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fooipegs

3 Sidastang
fooipag brackets ;dmm

11 Ridar's

12

stays

& Rear frame rear section
models)

9 Grab handie

10 Passenger's




g+8 Fairing, bodywork and frame

1.1g Frama and bodywork details (L and M models) = part two of thres

1 Windshisid 4 Falring mount 7 Side cover (L mocs) 10 Lewer ight fairing panal
g Lippar fairing 5 Fairing stay & Front fender/mudguand 11 Lowar left fadring paned

5 [l fiiring panals 2 Lower front fairing paned
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1.1 Frame and bodywork details (L and M models) - part three of three

! Front fendermudiguard 5 Rear fonder/mudguard rear section 8 Passenger seat cover (M modals)
2 Refaining sirap 6 Seats (L mogels) 10 Side covers (M moolals)
3 Bathery box 7 Seat faich 11 Rear frame rear section (M models)

4 FAear fendenmudguard frond section 8 Seat (M modais)
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26 The fairing is secured by scraws (1) and Allen bolts (2 and 3);

Inatall the center Allen balt (2) first

2 Lower fairing - i
removal and installation

1 The lower fairing is made up of right and olt
panals,
2 Suppor tha bike securely upright,

H models

3 Support the lower fairing and rémove the
mounting bolls and screws (sea illus-
tration 1.1a)

4 Canelully lake the fasing panal off the bike.
5 Instaliation is the reverse of removal.

3.5 Ramove the bolts from the undergide
of the fairing

5.2 Remove the air duct cover scrows
[arrows)

J, K, L and M models

8 Support the lower fairing and remove tha
mounting bolts and strews (see illustration).
7 Carefully taks the tairing panal off the bike,
B Instaliation is the reverse of remowval.
Tighton the forward Allen bolt first (see
ilustration 2.6), then tighten the remaining
fasteners,

K
A

3 u fairing -
removal and nstalation

i
i

H

Removal

1 Support 1ho bike sacurely upright.

H models

2 RAamove tha air ducts (see illustration 1.1a).

Remove the rear sections firat, then the cenler
sactions, then ne front saction

J and K models

3 Detsch the air ducts from tha fusl tank (see
illustration 1.1d).

All models

4 Remove The rear view mimor mounting nids
and detach the mirrors from the tainng (see
IHstration].

5 Remove twia Bolts under the front of the
fairing (see |llustration). Remove ihres
screws on each sice of the fairing where thea
uppr tairing joins tha lower falring panal.

6 Carefully pull the fairing forward and off the
bike. it may be necessary 10 spréad the lower
shcdees of tha Eaiding 1o cear the frame as you do
this. Unplug the electrical connectors for the
turn signals. frefer to Chapler 9 if necessary).

T Ifit's necessary to remove the windshisld,
ramave the scrénws securing the windshield to
e Bawiring.

B8 Carefully separate the windshisld from the
fairing. If it sticks, don't attempt to pry it off -
just keep applying steady pressure with your
fingars,

3.4 Hold the mirror 5o it wen't fall and remove the mounting nuis

and washers

Installation

9 Windshield instafiation is the reversa of the
ramoval procedure. Be sure each screw hasa
plastic washer under its head. Tighton the
screws securely, bul be careful not to
overtighten them, as the windshield might
crack,

10 Reverse Steps 1 through 6 1o install the
fairing on thé motarcycla.

4 Rear view mirrors -
removal and instaliation

Rafer to Section 3, Step 4 = remaving tha
raar view mimors is part of the upper faineg
rismodl procedurs.

5 Ajr duct (L and M models) -
ramoval and installation

1 Femaowve the upper fairing (see Section 3

2 Remowe thred scraws and take the cowe
off tha air duct to frame joint (e
ilustration).

3 Slide the rubber joint off the duct [sea
Mlustration)

5.3 Pull back the spring band and
separate the rubber joint from the dect
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558 Remove the duct bolts (rear bolt

4 Rermove the duct mounting bodts and KR i
o,

§ I necessary, remove the Tront section of the
duct and detach the screen from it (see
Bustrations).

§ Installation |z the reverse of the removal
eps,

6 Seats- 3««‘;;
removal and installation ‘}&
H modals

1 Iresort the ignition key in 1he seat lock. Press
e on the rear seat, tum the Key clockwise
and fift out tha rear saat, togather with is cover,
2 Remove the two mounting bolts: at the rear
&30 of the front seat, then pull it toward the
mar of the motorcycls to remave it.

Jand L models

4 Insert tha ignition key in the seat lock. Prass
down cn the rear seat, lum the key counta-
reiockwise (anti-clockwisa) and lift out the rear
saaf.

550 ... and pull the duct with its scresn
out of the fairing

4 Pull the seal latch laver to the rear {see
illustration), then It the rear end of the frant
seat and pull & backward to remave it

K and M modals

5 Inserl the ignition key in the seal lock. Turn
the ey clockwise and remove the pad at the
back of the saal,

€ Reach inside the rear bodywork, pull the
Seat latch forward and lift the seat aut,

All models

T Installation is the reverse of tha remaoval
steps. Make sure the seal iock or lateh

ENgiQes secunaly,

Lol

T Side covers -

removal and installation L
-
H models

1 Remove the seats (soa Section B,

2 Remove the side cover maunting scraws
and bolls (see llustration).

3 Carafully pull the side cover from the Exika
There are lugs that fit into rubber bushings on

6.4 Pull back the latch to releass the seat
on J and L modets

the frama, so apgly a Nttle extra force thars
(e caredul nat (o braak them off, though)

4 Installation is the reverse of the remaval
Rrocodire,

J and L models

& Remove the seats (zee Section Bl

6 Remove the screws (see ilustration),
Carefully pull the sige cover fram the bike
There's a lug that fit info a rubber bush ng at
the front of the cover, so apply a little extra
force thers (be careful not 1o Braak i off,
thadagh)

K models

T The gide covers and rear biodhrwork are
formed in one péece

& Remove the seat (zee Saction 8,

9 Remeve the screws, Allen bolts  and
washars from sach side of the metdroycle
than lift the side covers ol {see Mlustration)
10 Installation ks the reverse of the removal
steps. Install the grommats on the leading
edge of the opening [see illustration)

M models
11 Aamove the soats (e Sectian a5,

7.2 H model side cover fastenors
A Screws B Boltz

T.6 Jand L model side cover fasteners

A White scraws
B Biack scrows

C Lug and grommed
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7.10 If the grommats wers removed, install them like this

A While screw & Alan ball with thick washer 1 Seal cover 3 Grommels
B ARer boit with Tanged washer 2 Front ef motorcyche

the fronk and twa of Bach top adge.
14 Installation is the reversa of the removl
steps,

g Front fender/mudguard -
removal and installation

Y

1 Suppori the b securaly upright.
2 Disconnect the speedometer cable Irom

I - e speadameler drive,
7.12 M model side cover fasteners 8.3 Daetach the hoso retainer from the 3 Detlach the brake hoseé relainers {and
fender/mudguard speedomaior cable retamner, if equipped) from

hi el grommet
A White screw C Lug and gro the fender/mudguand {see llustration)

B Blwck scrined 4 Remove ihe bolls from  inside the
12 Bemove the scriws (sea Hlustration). force there (De caratul not to break it off, fender'mudguard (see Rustration).
Carglully pull the side cover lrom the bike. though. 5 Ramove the lender/mudguard fowand the
There's @ lug that fits inlo a rubber bushing at 13 The rear bodywork top section is retained  front (see llustration)

the front of the cover, so apply 4 ke axtra 1o thia frasma’s rear section by two screws al B Installation is the reverse of removal

5.4 Remove two mounting bolts on sach side larrow) accessible
from inside the tender/mudguand
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9 Rear fender/mudguard - _
remaoval and installation i

1 Support the bike secusily upright
i Remove the rear wheel (see Chapter 7)
g

necessary for access 1o the

12 Pry out the C-clip (arraw) (this is a
fromt footpeg) .. .

8.3a On J K, L and M ﬂmduls.. the rear fonder/mudguard is
socured by one screw at tha front . .,

fendes/mudguard fasteners, remova the
swingarm (sea Chapter &)

3 Remove the mounting scrows and detach
the fender/mudguard from the swingarm [ses
fllustration 1.1b and the accompanying
Hiustrations),

4 Installation is the reverse of the remaval
slaps,

10.1b ... and this is a rear foutpeg (armow)

ol

10.2 The front footpeg pivols ane secured by

8.3b ..

- Bnd two screws on each side

10 Footpegs and brackets -
removal and installation

Vi

1 Iit's only necessary bo remove the footpag,
pry off thiy C-clip ard ramove the pivet pin
and foatpag from the phvet (see lustrations),
2 It t's necessary 1o remove the pivat from
the bracket (rider footpags onlyl, remove tha
Allgn bott (see ilustration). The footpeg pivat
on the right side also Supporis the brake
pedal; refer to Chapter 7 for removel and
msiallation procaduras.

3 I it's necessary o remove the bracket for
passenger foolpegs or the rider's lai footpeg,
femave its mounting bolts and take it off the
biive (see illustrations 1.1a , 1.1k, 1.1c or
111 and the accompanying ilustration).

4 To remove the bracket for the rider’s right
foctpeg. rofer to the rear brake master
cylindeér ramoval procedure in Chapter T,

Allen bolts {arrow)

10.3 The loft front footpeg bracket is secured by Allen bolts

(arrows)
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11 Sidestand maintenance

)

1 The sidestand pivots on a bolt attached to a
bracket on the frame. Periodically, remove the
pivot bolt and grease it thoroughly to avoid
excessive wear.

2 Make sure the spring is in good condition
and not overstretched (see illustration). A
broken or weak spring is an obvious safety
hazard.

12 Frame -
general information,
inspection and repair

1 H models use a double-cradle frame with
detachable downtubes. J, K, L and M models

use a diamond-type frame without down-
tubes. All models have a detachable rear
frame section.

2 The frame shouldn't require attention
unless accident damage has occurred. In
most cases, frame replacement is the only
satisfactory remedy for such damage. A few
frame specialists have the jigs and other
equipment necessary for straightening the
frame to the required standard of accuracy,
but even then there is no simple way of
assessing to what extent the frame may have
been overstressed.

3 After the machine has accumulated a lot of
miles, the frame should be examined closely
for signs of cracking or splitting at the welded
joints. Corrosion can also cause weakness at
these joints. Loose engine mount bolts can
cause ovaling or fracturing to the engine
mounting points. Minor damage can often be
repaired by welding, depending on the nature
and extent of the damage.

11.2 The sidestand spring is installed like
this

4 Remember that a frame that is out of
alignment will cause handling problems. If
misalignment is suspected as the result of an
accident, it will be necessary to strip the
machine completely so the frame can be
thoroughly checked.



Chapter 9
Electrical system

g+1

Contents

Aternator — removal and ingtallation ... oo aiaii i n
Altemator brushes - Inspection and repiacemeand | AR .
Altemnator drivebelt (H modeds) = nl'mckandadh.latmam e 30
Battary ~ charging . A e il
demmawamd'mwm — check .,....mchau:ltari
[Battery = inspaction and maintenance .. .. ......... e Rt 3
[Brakon light switches - check and replacement .. ... .. ... ....... 14
Charging system - output test ........ R

Charging syalam lasting - ﬂmmrumrnnamprmam ...28
Coctant temperature gauge and sending unil - check . . see Chaptes 3
Cogling fan and thermostatic fan switch - check and

e ]y S e e g see Chapter 3
Elaetvieal Tl Mol . e i s e e e e b
Fuges - check and replacement .. .. . ... oo mrins rmnannnn 5
Gangeral inbormdtion ... ... iae e i s e ey 1
Handlebar switches —chack . ... . ... iiiimrmneniniionanaas 20
Handlebar switches — removal and installation .. ......0c0eee00s 21
Headiight aim = check and adjustment . . .. ... ... ..o vivuaans 10
Headlight assembly - removal and installation .. ... .........., 9
Headlight Bull - replacement ....... . ccveiiiisenaiinnacnas 8

Degrees of difficulty

Hom - check and replacement . R
hgnltlunmnnmpmﬂ:h-:hnckmdreplw SRR | ]
Instrumant and wasming light bullbs = replacement ., . _ ....._.1?
Hulmmmlchmlwu:dapaadmu-m remmlulmd

Ltghwsys:m-m .............................. camis il
Meters and gauges — check and replacerment .. ..., ......... 16
MNeudral swilch = check and replacement ... .. R
il pressure sending unit - mmmpu:mt ............. 18
Sidestand switch — check and replacement . Fget e IS« |
Starter clutch = mmm&unwlmallatbn ...mmz
Starler motar — disasserbly, inspection and reassembly . ..., ..., ar
Startar motor — removal and installation ., ... ... ..., 26
Starter relay = check and replacement .. ..................... 25

Turn signal and taillight bulbs - replacement .. ... .......,,.. 11
Tmnﬂg:wlmm-mmﬂandlfmmw R S ]
B L R TUE 12
L e -

Easy, sutable for % Fairty easy, suitable ‘ﬁ‘-l Fairty difficiit, S | Difficult, suitable for Very difficult,
mmm :3;3@ for beginner with by mnamm-::£ expenanced DY E suitable for axpert DY
Epenience a SCETIE EXPErence DY machanic e | mechanic & o professonal

Battery
Type
LI R SRR R R A e e ey
H2 models . .. ..
I L ATIOEIONE 10 s n hian s e o e R e s B b e
RO PR . e S v sl e o
Soecific gravity (H models only) .

MMWHKLWMW}
‘Charging (), K, L and M modals)
J and L models
NI ORI o 5 e e e R ST s
Kand M modets
Standardcharge ... ... ..o iiiiaaany
Quick charge . .
wmmrw«wmngrm

12 volt, 14 Ah [amp houwrs), ifable

12 wolt, 12 Ah [amp hours), filkabile

12 wolt, 10 Ah [amp hours), maintenance fres
12 voli, B Ah {amp hours), maintenanca frea
1.280 at 20°C (58° F)

12.6 volts or more

1.2 amips for 5 10 10 hows”
5.0 amps for one hour

0.8 amps for 510 10 hours®
4.0 amps for one hour
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Meter illumination .

Irestrumant Tights = J, K Lmhlmom
Nnnm.ukprmum hh;hb-um lumm wmlng

Mater Hiumination . A% 1TW, 2 x2W
UK models
Headlights: 2 x BOSEW
Parking Eght aw
Tallloraka GME . ..\ cmrasaa s it nansaasun e 2w 521W
License plate light 5w
Tuers gignad lights . . 42w
Instrumant lights = Hmudals
Heutral, ofl pressure, high beam, mﬂw‘dw ........... 34W
Moter Mlumanation . e - L ]
Instrurment lights — J. K. Lamdhlmadah
Meutral, odl préssurne, hghhaam u.mdqndmnhg I
Mater ilemination . i 3% 1.7W, 22 2W
Charging system
wr.'rnuumuimhumr
H models . 14.5 volts at <000 rpm
J, KL.andhlﬂndul: 14.2 to 14.8 valts at 4000 rpm
Stator coill resistanca . Ona ohm o less
Rotor coll resistance
L e i R U R s 310 5 ohms
J, K, Land M modals 231035 ohms
Brush bangth
Standard . . » 10.5 mm (0413 inch)
Minimum . 4.5 mm (0.177 inch)
Slip ring diameter
Standard . 14,4 mm (0,567 inch)
D B e R it okt 14,0 mm #0.551 inch)
Starter motor
Brush length
Standard .. iaaareriranansenaany 12 mmam (0.472 inch)
Minirmum . 8,5 mm (0,335 inch]
wmum
Standard . 78 mm (1.102 inch)
Minimum . 27 o (1.083 inch)
clrnullfu“mtlnga
TaJnghI : 108
104
Hm:ﬂ,lgh’lrah;r 104
Fan fuse . 104
Main fuse . 304
mmm.ﬂmm 204
anq!.lﬂtpedﬂcaﬂuns
Mwnunﬁﬂm
H mpdels . . 39 Nm (28 fi-1bs)
.lHLanerde 25 Mm (18 H-lbs)
Starter mounting boits . 8.8 Nm (87 inch-fos)
Starter long SCHEwWs {lhrmt-bdm 4.8 Mm (43 Inch-1bs)
Starter termminal nut s 4.8 Nm (43 inch-lbs)
Meutral switch . . 15 Mm (11 fi-lbs)
Cluprmnnwﬂ:h 15 Mm {11 fe-ibs)

2 x BOrEEW
2 x BATW

& 23W

34aW
L

aw
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3.3 Lift out the storage box

1 General information

The machines coversd by this manual are
aquippad with a 12-volt slecirical system, The
tomponents include a three-phase alernator
with an integrated circuit regulater bullt in. The
shernator is a separate unit, mounted on top
of the engine. On H models, it's driven by a
navber balt. On J, K, L and M modals, the
stemator ks driven by the alternator driveshalt
thiough & rubber damper. The regulator
mamtaing tha charging system owlput within
Ine specified range to prevent overcharging.
The diodes convert the AC output of the
#emator to DO cument to pewer the lights
nd other components and o charge the
battery.

An slactnc starter mounted to the engine
tase behind the& bank of the cylinders is
standand equipment, The starting system
ncludes the molor, the batiery, the sclenod,
the starter circuit relay (part of the junction
bouj and the vanious wires and switehes, If the
enging kifl switch and the main key switch are
bath in the On position, the circuil relay allows
Mo starter motor to operate only # the
ranamission is in Neutral (Neuiral switeh on}
o the clutch lever is pulled to the hamdiabar

350 Unhook the retaining strap . . .

{Ehutch switch on) and the sidestand is up
{sidestand swilch on),

Note: Keap in mind that alectrical parts, once
purchased, can't be returned. To avoid
UnMNeCcEsiary expense, make very sure tha
faully componen! has  besn posilively
iddentified before buying a replacement part

2 Electrical fault finding

A typical electrical circuit consists of an
electrical component, the switches, reslays,
etc. related to that component and the wiring
and connectors that hook the component fo
both the battery and the frame. To aid In
lscating a problem in any electrical circull,
complete Wirng diagrams of sach moded are
includid at the end of this Chagter,

Before tackling any troublesome electrical
circuit, first study the appropriate diagrams
thoroughly 1o get a complate picture of what
makes up that individual circuit, Trouble
spots, for instance, can often ba namowed
down by noting if other components related to
that circuit are operating proparty or nof. If
Saveral components or eircuits fall al one
e, chances are the fault lies in the fuse or
groundfearth cennection, as sevosal circuits
often are routed through tha same fuse and
groundiearth connections,

Electrical problems often stem from simpla
causes, such as loose of cormoded
connactions or a blown fusa. Prior (o any
electrical fault finding, always visgually check
the condition of the fuse, wires and
conneslions in the problem cirou

If testing instruments are going o be
utilized, uss the diagrams to plan where you
will make the necessary connections in order
o accurately pinpoint the troutila Spot,

The basic tools needed Tor elacirical fault
finding include a test light or veltmeter, a
continuity tester (which includes a bulb,
battary and set of lest leads) and a jumper

3.4 Disconnect the battery cables larrows)

wire. For mons extensive checks, a miuRirmates
capable of maaswing ohms, voits and AmMpS
will be required. Full detaids on the use of this
aquipment aré given in  Faulr Finding
Equiprant in the Reference section at tha end
of this manual

£

3 Battery -

inspection and maintenance

o

1 Most battery damage in caused by heat,
vibration, andior low electrohie levels, so
keep the battery securely mounled, check the
electrolyte level frequently and make sure the
charging system is functioning property,
2 Refer to Chapter 1 for eecirohie levael and
specific gravity checking procedures on
fillable batterias,
3 Remove the seats (see Chapter B). If you're
working on an L or M modal, remove the
storage box (see illustration)
4 Disconnect  the battery
Mustration)
Warning: Always disconnect the
megative cable first and connect it
last to prevent sparks which could
cause the battery to explode.
5 Unhook the battery relaining strap and lif
the Battery out (see illustrations).

cables [soe

350 , .. and lift the battery out
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§ Check azound the base inside of the battery
far sadiment, which is the result of sullation
caused by low alectrotyte lovals. These
deposits will cause internal short circults,
which can guickly diacharge the battery, Look
for cracks in the case and replace 1he battery
if sithar of thesa conditions is found.

7 Chock the batlery terminals and cable ends
for tightness and corrasion. i corrosion is
avident, remove the cables from the battary
and chian the terminals and cable ends with a
wire brush or knife and emaery paper.
Reconnact 1he cables.

8 The batiery case shoulkd ba Kept clean 10
prevant currant leakage, which can discharge
tha battery ovar a period of time (aspecially
when it sits unused). Wash the outside of the
case with & solution of baking soda and water.
Do nal gat any baking soda solution in the
battery celis. Rinze the ballery tharaughly,
than dry it.

g If acid has bean spillad 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
pattery ven! tube ks directed away from the
frama and is not kinked or pinchad,

10 |f the motorcycle sits unesed for long
pariods of time, disconnect the cables fram
the battary terminals. Refer to Section 4 and
charge the battery approximalely once avary
month.

11 Reverse Steps 3 through 5 to install the
battery.

4 =

1 H the machine sits idle for extendad poriods
ar if the charging system malfunctions, the
batiery can be charged from an extemnal
source, Gharging procedures for the fillable
batteries used on H models ditter from the
proceduras for maintenance-free batteres,
which are used on J, K, L and M models.

Filiable batteries {H models)

2 To properiy charge the ballery, you will
need a charger of the comect rating, o
hydrometer, a clean rag and a syringe for
adding distilled water to the battery cells.

3 The maximum charging rate for any Dattery
s ¥ of the rated amp/hour capacily. As an
example, the maximum charging rate for the
14 amphour battery would be 1.4 amps. If the
battery is charged at a higher rate, it could ba

damadged.

4 Don't aliow the battery 1o ba subjected 1o 8
so-called quick charge (high rate of chargs
over a short period of time) unless you an
prepared to buy @ new battery. Ouick
charging can warp the plates & e battery o
cause them to lcse material. Either of these
conditions can cause an internal short,

5 When charging the batiery, always remove it
from the maching and be sure to check the
slectrolyte ovel batore hooking up the charger.
Adkd distilied water 10 any cells that are kow.

6 Loosen the cell capa, hook up the baltery
charger leads (red o positive, black to
negativel, cover the fop of the battery with a
clean rag, then, and only then, plug in the
battery changer.

(H)

11

10 +

2ot
=
]
&L
0 1 i t : t i i } } l i i 1
13.0 128 12.6 12.4 12.2 12.0 118 11.6(V)
Battery Terminal Voltage

4.13 Battery charge time table (J, K, L and M models)
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5.1a Remove the fuse cover from the
junction box . ..
Warning: The hydrogen gas

A escaping from a charging batiery

Is explosive, 0 keep open fames
and sparks well away from the area. Alse,
the elecirolyle is extremely corrosive and
will damage anything it comes in confact
with.
T Allow the battery to charge uniil the specific
gravity is as specified (refer 1o Chapier 1 for
specific gravity checking procedures). The
charger must be tnplugged and disconnected
from the battery when making specific gravity
checks. It the batlery overheats or gases
excessively, the charging rate is too high,
Either disconnect the charger or lower the
charging rate o prevenl damage to the
battery.
B Il one or more of the cells do not show an
Incragse in specilic gravity after a long siow
charge, or if the ballery as a whole does not
seam fo want o fake a charge, it's time for a
nirw Datlery,
B When the battery is fully charged, unplug
Ihe charger firgt, then disconnect the leads
frarm the battery. Install the cell caps and wipe
any élecirolyte off the outside of the battery
casa.

Maintenance-free batteries
[, K, L and M models)

10 Charging the maintanance-free batlar‘r
used on these models requires a digital
voltmeter and a variabla-voltage charger with
a built-in ammater,

11 When charging the batllery, always
remaova it from the machine and be sure 1o
chack the electrolyte leved by looking through
the transivcent battery case before hooking
up tha charges. If the alectrahde leved s low,
the batteny must be discarded; never remove
hé saaling plug to ddd water,

12 Disconnect the battery cables (negative
cable firs1), then connect a dighal voltmaeler
belwean the battery lerminals and measure
i voltage.

13 o terminal viflage is 12,6 vwolts or hughar,
tha battery is fully charged. If it's bower,
mechargé the batlery. Refer 1o the
accompanying illustration and this Chapter's
Specifications for charging rate and time (see
llustration]

5.1b ... to sxpose the fuses

14 A quick charge can be used in an
emaergency. provided the maximum charge
ratas and times are not exceaded (exceading
thie maximum rate or time may ruin the
battery). A quick charge should always be
followed &g soon &% possible by a chargs at
the standard rate and time.,

15 Hook up the battery charger leads
[positive lead to battery positive terminal,
nagative lead to batlery negative terminal),
then, and only then, plug in the battery

charger,

A escaping from a charging batiery
is explosive, 5o keap open flames

and sparks well away from the area. Alsa,

the electrolyte is extremoly corrosive and

will damage anything it comes fn contact

with.

Warning: The hydrogen gas

16 Start changing at a high voltage sotting (no
more than 25 volts) and watch the amnmeter
for about 5 minutes, If the charging cumrent
doesn’t increase, replace the battery with a
il o,

17 When tho charging current increases
beyond the specified maximum, reduce the
charging voltage to reduce the charging
currenl to the rate listed in this Chapler's
Specifications. Do this pericdically as the
battery charges,

18 Allow the battery to charge for the
specified time listed in this Chapter's
Specifications, If the battery overheats or
gases axcessively, the charging rate is too
high. Either disconnect the charger or lower
the charging rate to prevent damage 1o the
battary.

19 After the specified time., unplueg the
charger first, then disconnect the leads from
thi batiosy.

20 Wait 30 minutes, then measure voltage
batwesn the battery terminals. if it's 12,8 volts
or higher, the battary is fully charged. If it's
betwean 12.0 and 12.6 volts, charge the
battery again (refer to this Chaptar's
Specifications and hestration 4.13 for charge
rate and time). i s less than 12.0 volls, it's
time for a new batlery,

21 Whan the battery is fully charged, unplug
ihe charger first, then disconnect the leads
{roam the battery, Wipe off the culsida of the
batléry case and install ihe battery in the bike.

5.1¢ Fuse ralings and functions are

printed inside the cover
5 Fuses- B
check and replacemant 3
"

1 Most of the fuses are located wnder the
seal, on the junction box (see lllustrations).
Tha fuses are protecied by a plastic cover,
which snaps into place. It contans fuses (and
spares) which protect the main, headlight,
taillight and accessory circult wiring and
components from damage caused by short
Circuing,

2 In addition 1o the junction box fuses, there's
an individual 20-amp headlight fuse and a
30-amp main fusa. The 20-amp headlight fuse
Is bocated behind the heft side cover (H2 models)
or under the seal (A others), The main fise is
located an the slarer relay (See illustration).

3 If you have a lest light, the junction box
fuses can be checked without rermoving tham.
Turn the ignition to the On position, connect
one end of the test light to a good
groundearth, then probe each terminal on top
of tha fugs. If the fuse is good, there will be
voltage available at both lerminals, if the fuse
Is biown, thare will onty be volfage presant at
one of the terminats.

4 The fuses can be removed and checked
visually. On all excopt the 20-amp headlight
fuse, pull the fuse ouwl with your fngertips or
usa a pair of needle-nose phers, To remove
tha 20-amp headlight fuse, snap open its case
and M it out. A blown fuse is easily identifiod
by a broak kn the element (see illustrations)

5.2 The main fuse is mountad on the
starter riday (H2, J, K, L and M model
location shown)
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5.4a Blown fuses can be identified by the
braak in the element
{this is a junction box fuse) . ..
1 Fuse howsing 3 Torminafs
2 Elemean 4 Broken éement

5.4b ... and this is the 20-amp headlight
fuse

I Brokan elamant

Fusa Circuit Inspection

Meter Connoction

Mater Reading (01}

=2

"1 -3B

8-7

&—-17

1=7

B-17

B|B |eo|eo|a|a

{*) : US, Canada Models only

B.4a Using an ohmmeter, check the continuity across the indicated pairs of terminals

5 It & fuse blows, be sure 1o check the wiring
harnesses very cargfully for avidence of a
short circuit. Look for bare wires and chafed,
malted or Burned insulation. f a fuse ks
replaced bafore the cawse @ located, th new
fusie willl biow immediatety.

8 Mever, under any circumstances, use a
highar rated fuse or bridge the fusa Block
termanats, as damage o the alectrical system
could resuit.

T Occasionally a fuse will blow or causs an
opan circult for no obvious reason,

Corrosion of the fuse ends

and fuse block terminals

may occur and cause poor

fuse contact, If this happens,
FEGVE the corrosion with a wire brush
or amery papar, then sproy the fuse snd
and terminals with electrical contact
cleaner.

6 Junction box —
check

X

1 Aside from serving as the fuse block, the
junction box also houses two relays = the
starler circuil relay (ot e starter salénoid)
and (on US and Canadian modals) the
headiight ralay. Neither of these relays is
replaceabla individually. It one of them fails,
tha junction box must be replaced

T- -
ERRE g ! i i [l é
</ /3 :2 - | (e
> & E F-p B 'E 'E 'E
g - o o % EE’ i ",'.,r:: =
: EREIE S JEE-BYNP < <
BL.}.{.] L
P 7 ot L 3
& ¢ & o ¢ Eleg-
A
k]
®) O 00 O E
1 aB 2 8 a1 1213 14 1516 17
.E‘} 8.4b Junction box circuit

10-Pin Connector

[H models)

for US, Canada modals
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+4

Y
3] 4% (¢}
I o .J L L
| 25
)¢9 2 ® @ ® @0 @
J=L"

. @ QO @ @

g3 68 ® @®@

8-Pin Connector

| 10-Pin Connector

] 8@
G
A4
L
W GE®

G4 Junction box circuit (J, K, L and M US and Canada models)

A 10 amp accessary fuse
B 10 amp fan fuse

2 In addition 9 the relay checks, the fuse
circuits and diode circusts should be chacked
giso, fo rube oul the possibility of an open
circult condition or blown diode within the
junction block as the cause of an alectrical

C 10 amp headlight frse
D Headlight relay

E [Diodes

Fuse circuit check

3 Hemowe thi junction box by sliding it ow of
its halder. Unplug the electrical connectors
from the box.

F  Btarter cirouit relay

G Déodes for inferiock clrewl!
H 10 amp tailight fuse

straighten them. Using the accompanying
tables as a guide, check the continuity across
the indicated terminals with an ahmmeter -
some should have no resistance and others
should have infinite resistance (5o

problsm 4 If the terminals are dirty or bent, clean and  illustrations).
9 ~ 1
d 4 l l v i i P &
: | ® '
| o2 ([e] (4%
| L
It I
olelele) ® Om él % ® 8@

6.4d Junction box elreuit [J, K, L and M UK models)

B 10 amp fan fuse
C 10 amp headight fuse

F Startar clroult reday
G Diodes for mlenock circw

H 10 amp laifight fuse



ge8 Electrical system

| Relay Circuit Inspection

{wiﬂuﬁubutm‘vdmmd]
Maoter Connection | Meter Reading (0
Heacifight ‘T-8 oo
Halay 27 =13 ]
Startor 1 -13 - 3]
Retay 12 =13 an
Relay Circuit Inspaction
(wmiﬂuhntm\rmmtnd}
Batery Mater
2 + - [1#]]
Spseingala " - 9 -13 0
_._HB‘-E'I’ g
Starter Rty 1n1-13 11 =12 4]

(") : US, Canada Modets enly

£.10 With the junction box unplugged, there should ba infinita resistance batween the
indicated terminals and no resistance (continuity) when battery voltage is applied

& | tha resistance values are not as specified,
replace fhe juncticn Bax

Diode circuit check

& Pamova tha junction box by shding it out of
its holder. Uinplug the electrical connectors
from the box.
7 Using an ohmmeter, check the resslance
across the following pairs of terminats, then
write down the readings. Hera are the terminal
pairs 1o be chached:

13 and 8 (LIS and Canadian modes only)

13 and § (US and Canadian models anly)

12and 14

15 anal T4

16 and T4
£ Mow, reverse the chmmater leads and
check the resistances agan, writing down tha
readings, The resistances should be low in
sne direction and more than ten times as
ruseh in the other dirsction. |f the readings for
any pair of terminals are kow of high in both
directions, a diode is defective and the
punction box must be seplaced,

Relay checks

& Remove the junction box by skding it o of
its holder. Unplug the electrical connectors
froam i Do

10 Using an chmmeler, check. the
canductivity across the terminals indicated in
the accompanying table (see illustratien).
Theen, enengize each refay by apphying battery
vallage across the indicated terminals and
check the conductivity across the
corresponding terminals shown on the table.
11 If the junclion box fails any of thess tests,
it st e replaced.

7 Lighting system - s
check

1 The battery provides power for opération af
the keadlights, taillight, brake kght, license
plate fight and instrurment chuster lights. If nona
of the lights operaie, always check battary
vollage before proceeding. Low  Dallery
vollage indicates eithor a faully battery, low
battery slectroyte level or a delective charging
system. Aefer to Chapler 1 and Section 3 al
this Chagter for battery checks and Sections
28 and 29 for charging system tests. Also,
chack the condition of the fuses and replace
any Dlown fuses with new ones.

Headlights
2 if both of the headiight bulbs are out with
the engina running (LS and Canadian modeds)

7.5a The high beam and low beam relays
ean b identified by their wire colors (this
is L/M model low beam relay) . ..

of with the Rghting switch in the On position
(UK madals). chack the 20 amp headlight fuse
and tha 10 amp headiight fuse with the hey
On [sea Section §)
3 I anly cas headiight i out, refer to Section
8 and unglug the sactical connactor for the
headight bulb. Use a jumper wire to connec
tha bulb directly to the battery lerminals a8
Toliows:
) Biackiysdiow wirg ferming (o battery
nagative lermimnal
B White/yeliow wire terminal fow bearm) te
bathery positive femminal
¢l White'Black wing termingd (figh beamy fo
Battery positive terminal.

If the light comes on, the problem kes in b

wiring or one of tho switchas in the circuit,
Beler to Sections 14 and 20 for 1he switch
testing procedures, and also the Winng
diggrams at the end of this Chapler. If esther
filament (high or low beam) of the bults doesn?
light, the buld is burned out. Reter 1o Section
B and replace A,
4 On US and Canadian models, the
headlights don't coma on when the ignitsn
switch is first tumed on, bt come on when
the starier button is pressed and stay on untl
1he igniticn ks turned off. The ghts will go ot
whenever the starler s operated after 1he
angine has stalled {this prevents excoessive
sirain on the battery). This s accomplished by
the haadight circult relay n the junction box
To test the relay, rates to Section 6.

High/low beam relay inspection
5 i wither the high beam of low Deam
headlights don't operale, test the high beam
or bow beam relay, On H models, the relays
are at tha front of the motorcycle below the
instrument cluster, On J. K, L and M modets,
they're on the on the left side of the
maloreycle, batvween the uppoer and ower raks
of the rear frame section (ses Hustrations).
Rafer to the Wiing diagrams at the end of ihis
Chpter to identify the retays; high beam and
howr boarn relays have ditferent wire colorns.

6 Unplug the relay from its connector
Connect an ohmmeter, sot to the R x 1 scale
ta terminals 3 and & [(see illustration),
Connect a 12-volt battery (tha motorcycle’s
battery will work) between terminaks 1 and 2

7.5b ... the L/M high beam relay (A} is
mounted behind the turn signal relay (B



Electrical system 99

Brake light

& @ 8 See Section 14 for the brake fight clrouit
e - checking procedura.

| Neutral indicator light
Hand Tester Pl o 10 If the meutral light fails 1o oparate when
g tha transmission ks in Meulral, check the fuses

and the bl {see Section 17 for bulty remonval
proceduras). if tha bulb and fuses are in good
condition. check for batlery voltage at the

wire attacned to the neutral switch on the bedt
side of the engine. If battery wvoltage is

O O b Lt present, refer 1o Section 22 for the neutral
[ ] @ a) swiich check and replacemeant procedures,
8 @ 3 L frl 11 i no vollage is indicated, check the
. e — wiring between 1he junction bax and the bulb,
&M batween the junction box and the switch and
- e — between the switch and the bult for cpan
. -_u.—.—J I circuits and poor connactions.,
0Qil pressure warning light
""|— - 12 See Section 18 for the oil pressure
@and @) : Relay Coil Terminals waming light cireuit eheck.
{@and @) : Relay Switch Terminals 12 V battery :
: 8 Headlight bulb - o
raplacerment =
: - X

T.6 Relyy test details

1 Where necessary for access, discannact
ihe upper end of the Sspeedometer cable (Seo
Soction 15},

Tha chmmater should indicate zero chms when  batlery voltage al the power wire in the
e batiery is connected and mfinity when the  taillight, If voltage (s present, check the
baflery s disconnected. If nol, replace the relay,  groundfearth circult for an open or poar

connection 2 Unplug the slectrical connector from the
Taillight/license plate light 8 If na voltaga is Indicated. chack the wiring headlight, then remave the dust cover [see

T If the taillight fals to work, check the bulbs  between the taillight and the main (key) Hustrations).

& 3 Lift up the retaining clip, swing it out of the
-] Is first, then check for  gwileh, then ch th it L
and the bulb terminals firs ich, 1hen check the swilch way and remove the bulb holder (see

Mustrations).
4 When installing the new bull, reverse the
removal procedure,

Be sure nol to towch the

bulb with your fingers = oif

fram your skin will cause the

bulb to overheal and faill
prematurely. If you do touch the bulb,
wipa it off with a clean rag dampenod
with rubbing alcohol,

; L 5 UK models have a parking hght bulb

I located beneath the headlight bulb. Pull the

8.2a Pull back the rubber cover ... B.2b ... and unplug the wiring connector b bhider cut of the haadight unit for access
{headiight assembly removed for clarity) 1o the bulb,

8.2¢ Remove the dust cover ... B.3a . ..relgase the retainer . . . B8.3b ... and lift the bulb holder aut af the
soCkal
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N N

8,23 Mote the locations of any wiring harness retalners at the

8.2b .
upper lnf comer. ..

|

9 Headlight assembly - s

removal and installation %

10.3 Thers's a horizontal adjuster for each
headiight (arrow)

1 Remove the upper tairing (see Chapler B).
Linplug the headlight and on UK modeds also
the parking light wiring connectors,

2 Remowve the screws hiolding the headiight
asgembly to the fairing, noling the location of
any wiring  harmess  relainers  (see
iHustrations). Take the assembly off the
motorcycle.

3 instalation is the reverse of removal. Ba sure
1o adjust the headiight aim (see Section 109,

. . and al the upper right cofmer

10 Headlight aim - %
check and adjustment ﬁ

1 An snproperly edeested haadlight may causa
problems for oncoming traffic or provide poor,
unsale llumination of the road ahead, Belon
wdjusiing the hepdight, ba sure to consull with
local traffhc laws and reguiations.

2 The headlight beam can be adjusted bath
vertically and horizontally. Before perdorming
the adjustment, make sure the fuel tank s at
leasi halt full, and have an assistant it on the
seal.

3 Insert a Philips screwdriver into the horiz-
ontal adjuster screw (see llustration), then tum
the adjuster as nEcessary o cenler the baam.
4 To adjust the vertical position of the beam,
insart tha scrawdsiver into the vertical adjuster
guide and turn the adjuster as necessary lo
raise or lower the beam.,

11 Tum |
and taillight bulbs -
replacemeant

Turn signal bulbs

1 Baudb replacement for tha turn signals is the
sama for the front and rear.

US models

2 Remove the screw lhat holds the
lens/reflactor assembly to the turn signal
housing (see illustration). Pull out the
lensirelleetor aasemishy.

3 Remowve the screws securing the lons o the
raflector (See ilustration)

4 Push tha bulb in and tum it antl-clockwisa
1o remove i Check the sockel terménals for
corroskon and clean them if necessary. Ling
up the ping on the new Bulb with the slots in
the gockel, push in and twn the bulh
clockwise until it locks in place. Note: The
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11.2 Remaove the screw [arrow) securing the lens/reflector

assembly to the turn signal housing

Pins on some butbs are offsel so they can only
B ircitatted one way,

It iz & good idea to use a
- paper towel or dry cloth
HINT| wten handing the new buib
| to prevant Injury If the bulb
| should break and to increase bulb iife,

5 Pasition the lens on the reflector and install
the scrows. Be careful not to overtighten
tham,

& Place the lens/refiector assembily into the
houging and install the screw, tightening it
sacuraly.

UK models
T Remowve the lens securing screw and take
off tha lans. Push the bulb info s socket and
turn anti-clockwise to remove. Install In the
Meverss ordar,

Taillight bulbs

B If you're working on an H modeal, remave
the passenger seat {see Chapter 8). If you'ne
working on a J or L maodel, remove the side
covers (e Chapter B) and the passanger grip
bracket (see ilustration).

8 If you're working on &8 K ar M maodel,
remove the side covera/rear bodywork (ses
Chapier B).

10 Tum the bults holders anti-clockwise (see
illustration) until they stop, then pull straight
ou to remove them from tha tailfight houwsing.
The bulbs can be remaved from the holders
by turning them anfi-clockwise and pulling
siraight out.

11 Check the socket términals for corrasion
and clean them if necessary, Line up the
ping on the new bulb with the slats in the
sockal, push in and tum the bulb clockwise
until it locks in place, Note: The ping on the
aull are offset so i can enly be installed ane
Wy,

11.8 Hnmwu.the grip bracket

1 Grip bracket

1110 Tumn the bulbholders (arrows) antl-clockwise wnti
stop, then pull them out of the housing

2 Boits

11.3 Remowve these screws (arrows) te dotach the lens frem the

reflector

FYSITE] t is o good fdea fo use a
paper ltowel or dry cloth
o prevent injury if the buib
should break and to increase bulb fife.

12 Make sure tha rubber gaakets ara in place
and in good condition, then lina up the smaller
1aky o the Eudb hoider with the smalar siot in
the housing and push the bulb holder into the
mounting hole. Turn it clockwise until i§ stops
to lock it in place. Note: The tmbs and siots are
two diffarent sizes so the hoiders can Ay be
fngtated o way.

13 Reinstall all components removed for
Access,

License plate bulb

14 Romove the lens sacuring screw and take
off the lens. Push the bulb info its socket and
i anti-clockwise (o remove. Insiall in tha
PR Erss Ohtlar
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12.2 Unplug the tum signal wiring
connectors

12 Turn signal assemblies - e
removal and installation 24

1 The turn signal assemblies can be removed
inciivicheally in the event of damage or failure
2 To remave a tum signal assembly, first
follow tha wiring hamess from the tum signal
1 s electrical connectons (see Hlustration)
Mark the wirgs with pleces of numbered fape,
then unplug the electrical connectors,

3 Unscrew the nut thalt secures the tumn
signal assembly to the faling or redar
fendermudguard (see lllustration).

4 Dretach tha turn signal from the fairing or
fendar/mudguard. If you're installing a new
twrn signal, separate the stalk trim from the
oid stalk and tronsier it 1o the rew one,

5 Inslaliation k= the reverse of the removal
procedurs.

13 Turn signal circuit - B
check X
vl._

1 The battery provides powar for operation of
the signal thla. s0 il they do not oparata,
abwnys check the battery voltage (and specific
gravity on fillable balteres) firsl. Low battery
voltage indicales aither a faulty battery, low
alectrolyte level or a defective charging

ard fusl pump relay (B} are mounted undar
the seat

12.3 Turn signal assembly details

gystam. Raler 1o Chapler 1 and Section 3 of
this Chapler for battery checks and Sections
28 and 29 for charging system lests. Also,
chack the fuses (sea Section B),

2 Most turn signal problems are the resull of
0 burned out bulb or corroded sockel. This is
espacially trua when the lum signais function
propery in one direction, but fal to flash in the
other direction. Check tha bulbs and the
sockots (se Section 11,

3 If the bulbs and sockels check out okay,
chack for voltage at the turm signal relay's
brown wire (see illustration 7.5b or the
ammﬂnﬂ Mustration) with the sgniton
On. If there's no voltage at the relay, follow
the Drown wire back to the junction box,
checking for breaks and bad connections.
Also check the Tall fuse on the junction box
{aee Saction S).

4 |f there's power al the turn signal relay,
chack for voltage at the orange wire lerminal
in tha turn skgnal switch {this is tha wire that
connects the relay to the switch). H there's no
powear, check for breaks or bad connections
In tha orange wing {$ee the Winng clagams al
i end of thig Chaptas). If the wire is good,
e relay 18 probably defective,

5 Il there's power al the switch, reler to
Section 20 and test the switch contmuity. If
the switch is good, refer to the Wirng
ciagrams and check for breaks or bad
connections n the wiring from the switch to
the individual tum signals.

14 Brake light switches —
check and replacement

Circuit check

1 Before checking any electrical ciroul,
chack the fuses (sea Section 5).

2 Using a test light connacted 1o a good
ground/earth, check for voltage 1o the brown
wirg at the brake light switch, If there’s no
voltage presant, chech the brown wire
batween the switch and the junction box (see
the Widng diagrams al the end of tha
Chagites).

2 It voltage is available, 1ouch the probe of
the test light 1o the other terminal of the
switch, than pull the brake laver or depress
thi brake pedal = if tha test light doesn't light
up, replnce the switch,

4 If the test Bght does light, chack tha wiring
bebatan the switch and the brake lights ($e0
thi Wiring disgrarms af the end of thes Chapter),

Switch replacement
Brake lever switch

5 Unpiug the elecirical connectors from the
switch,

6 Aemove he mounting scraw  [ses
ilustration) and detach the switch from tha
brake lever brackabTront master cylinder,
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14.6 Remove the screw {arrow) to detach the brake light switeh
(master cylinder removed for clarity)

7 Installation is the reverse of the reamoval
procedure. The brake laver switch isnt
adjustabla.

Brake pedal switch

B Unplug the electrical connecior in the
awitch hamess.

153 Unscrew the speedometer cable nut
fram the speedometer

A S'_.‘_:ll'll'lg
8 Flastic nul

8 Disconnect the sprng from the brake pedal
switch (see illustration).

10 Hold the switch body from turning and
rotate the adjuster nut until it clears the awilch
thraads, then 6t the switch out. To remove
tha nut from the beackel, compress its prongs
and slig it oul. To remove the switch bracket,
unbolt it from the foolpeg/brake pedal
brackel.

11 Install the switch by reversing the remaoval
procedura, thin adjust the switch by lollowing
thie procédure describad in Chapler 1.

cable -
ramaval and installation

15 Instrument cluster and
speedometer

N
1 Remove the upper falring (see Chapler B).
2 Remove the headlight assembly (see
Section &)

3 Delach the speedometer cable from the
Spurbdomatar (see Ilustration).

14.9 Rear brake light switch dotalls

L

2k

C Bracke! mounting
Bolt

4 Unplug the
connectors’

§ Remowve the instrument cluster mounting
nuts and lift the cluster from the upper fairng
maount (see Hlustrations)

Caution: Always store the cluster with the
gavges facing up or in & horizontal position
- otherwise, the unit could be damaged.

B To complete removal of the spesdometer
cable, unscrew it from the drive unit on tha
front wheel and pull it out {see liustration)

7 Installation is the revarse of the removal
procedure,

clusier harnass elecircal

16 Meters and gauges - i
check and replacemeant &
Temperature gauge

1 Refer to Chapter 3 for the temperatura
gauge checking procedure.

15.6a Remove the cluster mounting nuts (armows) . . .

15.5b ... and fift the cluster out
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2 1f it's necassary 1o replace the gauge.
rarroni the instrument cluster (see Section 13),
3 Remove the gauge mouniing nuts and
grommals and saparate the gauge from the

1550 Instrument cluster details {J, K, L and M madets); H models similar

ciuster [see Hlustrations). The wire colors of
the three singbe-wiré connactors should ba
medded in the gauge housing near the
terminals, Il they aren't, write down their

16.3a Remove the tempearature gauge
mounting nuts ...

-]

16.3b ...and the grommets

16.3¢ Remove the terminal screws and
disconnect the wires

(i

15.6 Unscrew the speedometer cable from
the drive unit at the laft front fork

Ny S .

lscations, then remove their terminal Screws
and separate the wirlng harness from lha
gauge (see illustration)

4 Insiallation is the reverse of the removal

proc.adura
Tachometer

§ To check the tachomater, s1ar by referring
to the Wirlng diagrams at the end of this
Chapler and checking the tachomaler circur
for breaks or bad connections.
6 §f tha wiring is good, disconnect the black
beaed from the ignition coil fior cylinders 1 and 4
[refer to Chapter 5 for cod access procedunes)
¥ Connecl a jumper wire o the Daltery
positive terminal that's kong enough o reach
the disconngctad black wirg.

Warning: Don't let the other end

of the wire touch metal or sparks

may occur. This could cause any
fuel vapors or hydrogen gas from the
battery to explods.
B8 Turn ihe lgnitlen key to On (but don't stast
the enginej. Towch the end of the auxiliary
wire to the disconnected biack igniticn coil
wire. The tachameter neadis should Fick. f
not, the tachameler s probably deiectve,
2 To replace the tachometar, remove ils
meunting nuts  and grommets  (see
iHustration), The wireé colors of the ihres
single-wire connectors should be molded in
the gawge howsing near the terminals. I ey
aren't, write down thelr locations, then
remove their terminal screws and carefully
pull the bulb sockets from the gauge (see
iHustration). installation |s the reverse o the
removal protedune,

16.9a Remove the tachometer mounting
nuts ...

16.8b . ..remove the terminal screws and
pull the bulb seckets out of the case
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mounting nuis and detach the
speadometer from the bracket , .

16.11a Remove 'lfﬁ spaedometer
I

168.11b . . . and pull out the bulb sockets

16.12b ... 1o expose the gear . . .

Epeadometer

10 Special instrumanis are required to
 properly  check the operation of the
speadomater, Take the instrument to a
 Kawasakl dedler service department or other
| guaifrad repaér shop for diagnosks

1l To remove the speedomeler from the
| clusfer, remove I8 mounting nuis and
: gromemils g take it out (See llustration).
| Carsfully separate the bulb socksis from tha

back of the gauge and remove the wirng
hamess {ses illustration)

2 To detach the gears from the
| speadometer, ramave the drive gear mounting
-scriwes and lift it off to expase the driven gear
[eee illustrations). Pry the C-clip out of its
. grogens and slide the driven gear off the shalt
 [see illustrations)

17 Instrument and T
waming light bulbs - :‘j‘
replacement X

1 Some  mstromend clusier bulbs  ame

Eoessible with the instrumen) cluster in
pasition on the motorcycle (see illustration).
To replace others, 1 will be necessary o
mmove the instrument clusier (see Section 15),
2 To replace & clusier bulb, pull the approprate
nabbear sochked cut of the back of the instrument
cluster housing, then pull the bulb oul of th
okl (see illustration). I the socket contacts
we dirty or corroded, they should be scraped
thean and sprayed with alectrical contact

168.12c ... pry off the C-clip . ..
clengr Babore new bulbs are nstalled.

3 Carefully pash the new bulb into position,
than push the socket inlo the cluster howsing.
4 To raplace a waming hight bulb, remove the

16.12a Remove the screws and lift off the
gear housing . . .

16.12d . ., and lift the gear off the shaft

mgtrumant cluster and detach the warming
light assambly [See llustration), Pull the bulb
socket out of the assembly (see iustration),
than pull the bulb cut of the socket

(arrow] can ba removed without removing
the instrument cluster

17.2 Carefully work the bulb socket free runj
the case and pull the bulb out of the
socket

1T.4a Remove the screws and detach the
waming light assambly . . .

« then work the bulb socket(s) free
of the assembly to expose the bulbs

17.4b ..
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OFF, LOCK
0N | e—— (—
P (Park) | | C*——*—O

18.2 Pull back the rubber boat, loosen the
screw and disconnect the wire from the ol

pressure switch
18 Oil pressure sending unit -
check and replacement %

1 If the oil pressure warning light fails to
operata propary, check the il leval and make
sure it is comect,

2 if the oil level is comect, pull back the
fubbed cop and disconnect the wire from the
oil preasura switeh, which s located at the left
rear of the oil pan (H1 modets), right rear of
the ol pan (H2 modals) of en the front of the
angine case (J, K. L and M models) (see
iustration), Turm the main switch On and
ground/esarth the and of the wire. If the ligih
cames on, the oil pressura switch is defeciive
and must b replaced with a new one {only
afler draining the anging oill.

3 If the light does not come on, chack the ol
pressure warning light bulb, the wiring
batween e ol pressuns Sending wnit and the
light, and betwesn the light and the punction
Dox (see the Wirnng diagrams at the end of this
Chapled).

4 To replace the sending wnit, drain the
angine oil (see Chapter 1) and unscraw the
gending unit from the case. Wrap the threads
of the new sending unit with Teflon tape or
apply a thin coat of sealant to them, then
seiew the unit indo its hole, tightening it 1o the
torgua listed in this Chapter's Specifications.
5 Fill the crankcase with the recommanded
type and amaount of oil {(ses Chapter 1 and
Daily (pre-rige) checks) and check for leaks.

18.4 The ignition switch is secured by a
pair of self-shearing screws [armows)

18.2 Check the continuity of the ignition switch in the different uw’m:h positions across
the indicated terminals (yellow wire shown is uzed on H models; this wire is green/yellow
on Jd, K, L and M modals)

18 Ignition main (key) switch -

eck and replacemant

74

Check

1 Follow the wiring hamass from the ignition
switch to the connecior and unplug the
connectar.

2 Using an ohmmeter, chack the continuity o
the terminal pairs indicated in the accom-
panying table (see illustration). Continuity
should exist betwean the terminals connectad
by a solid lna when the swiich is in the
ndicated position

3 H the switch fails any of the tests, replace it

Replacement

4 Tha ignition switch is sacured 10 the upper
triphe clamp by two salf-sheaning sciews (see
illustration). These scrows have heads that
snap off whan the screws ane tightenad,

5 if you haven'i already done so. unplug tha
switch elecincal connactor.

@ I the bock cylinder works properly, unlock
the steering. Refer 1o Chapter & and remove
thi upper triple clamp togethar with the ignition
gwitch, Carafully drill holés throwgh the canters
of the self-shearing screws (ses [Hustration),
than remove tham with a8 screw axtractor,
Datach the switch from the upper triphe clamp.

T H the lock cylinder doesn’t wark, you'll nave
to drill out the seif-shearing screws from

19,6 Drill oul the sali-shearing screws
{arrows) and romove them with a screw
extractor

B Hodd the new switch in position and iratsl
the now seli-shearing screws. Tighten the
balts until the hoads break off,

8 The remander of natallation ks the reverse
of the removal procedure.

20 Handlebar switches -
check

1 Generally speaking, the switches ane
reliable and trouble-free. Most troubdes, when
they do ocour, are caused by dirty or
commoded contacts, bul wear and breakage of
internal parts is a possibibty that should not
be overlogked, If breakage does oocur, the
anting switch and related wirng hamess wil
have to be replaced with a now one, sincd
individual parts ana nol usually avasdable.

2 The switches can be checkad for continuity
with an shmmefter or a continuity lest lighl,
Always disconnect the battery negathne cabls,
which will prevent the possibility of a shor
circuil, before making the checks,

3 Trace the wiring harness of the switch in
queestion and unpiug the electrical connectors,
4 Using the chmmater or test light, ehack lof
continuity betwean the lerminals of the switch
harness. with the switch in the vanous
positiong, Refer to the continuily diagrams
contained i the Wikng diggrams al the end ol
this Chapter, Conlinuity should exist between
ihe terminals connacted by a solid e when
the switch is in the ndicated positon,

5 If the continuity check indicates a problem
exiata, refer to Section 21, disassembla 1na
switch and spray tha switch contacts with
eipctrical contact cleaner, I they are
accessible, the conlacts can be scraped
clean with a knife or polished with crocus
cloth. i swich componants are damaged o
broken, it will be obvicus when the Swilch i
disassarnblid.

21 Handlebar switches - 2
removal and installation

1 The handiebar switches are composed of
two habees that clasmp around the bars. They
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221 The neutral switch is mounted on the
left side of the engine
(749 ec engine shown)

are aasity removed lor cleaning of inspaction
by taking oul the clamp screws and pulling
the switch hatves away from the handlebars,
2 To complately remove the switches, the
alacirical conngctors in the wiring harmess
should be unplugged. The right side switch
must be separated from the theotthe cables,
abs.

3 When instailing the $witches, make sure the
wining hxmesses are propedy routed to mosd
pinching or sirelching the wises. Position the
Switlches on the location pegs belore
tightaning the screws.

22 Neutral switch -
check and replacement

Check

1 Desconnect the wire from the neulral switch
[see lllustration), Connecl one lead of an
shmmater lo.a good groundfearth and the
obhar lead 10 the post an the switch,

2 When the transmigsion is in neutral, the
ohmmeter should resd 0 chms - in any othar
gear, the meter should read infinite resistance.
31 the switch dossn't check oul as
descnibed, replace R

Replacement

4 Where necessary, remove the lower beft
fairing panal for access (see Chapler 8]

§ Unscreew the neutrad swilch from the case,
6 Wrap the threads of the new swilch with
Taflon tape or apply o thin coat of ATV sealanit
o them. Inatall the switch in the case and
tighiten it to the tarque listed in this Chapler's
Specifications.

23 Sidestand switch - e
check and replacement 5
Check

1 Where necessary for access, remove the
krwer bedt fairing panel (see Chapter ).

2 Follow the wirlng harness from the swilch
o the connacior, then unplug the connecior,
Connéct the leads of an ohmmeter batwean

23.6 The sidestand switch iz secured by
two screws [amows)

the wira terminals in the switch side of the
connector {nal the harness side). With the
sidesiand in the up position, thare should be
caontinuity throwgh the switch {0 ohms),

3 With the sidestand in tha down position, the
mater should indicate mfinide resistance.

4 I the switch fails elther of thesa tests,

roplace it
Replacement

5 Disconnact the swilch electrical conmesior
if you haven't already done s,

6 Unscrew the two Phillips head 2eiéws and
remova the switch (see ilustration)

7 Instaliation is the reverse of the removal
procadure.

24 Homn - )
check and replacement =3
A
Check
1 Where necessary for access, remove the
upper fairing

2 Unplug the electrical connectors from the
hedti, Liging two jumper wires, apply batiery
voltage directly to the terminals on the hom
(sea illustration]. If the hom sounds, check
the switch (see Section 20) and the wiring
between the swiltch and the horn (See the
Wiring diagrams at the end of this Chaplar).

3 H the hain doesn't sound, replace it

Replacement
4 Unball the hom brackat fram the frame

‘:I_ : n
25.4a Pull back the plastic covers , , .

24.2 Disconnect the wires from the hom
terminals [arrows)

[see (lustration 24.2) and detach the
electhical connactors.:

& Unbalt tha horm from the bracket and
transier the bracket to the new hom

6 Inatallation is the reverse of removal,

25 Starter relay -
check and replacement

1 I you're working on an H1 modal, remove
lha richer’s S0l (sea Chapler B),

2 If you're working on an HZ, J, K, L and M
madel. remove the left side cover (ses
Chapter B)

3 Disconnect the negative cable from the
battary,

4 Pull back the plastic covers from the
terminal nuts, remove the nuts and
disconnect the stamer ralay cables [see
illustrations). Disconnest the remaining
olacirical connecior,

§ Connect an ohmmaeter between the
lermmnats from which the nuts were removed
{see lustration). It should indicato infinite
resdstance,

& Connect a 12-voit ballery 1o tha terminals
frorm which the thin wires were disconnected
(positive battery terminal to yellow/red:
negative battery terminal 1o blackéyveliow), The
maotorcycla's battery can be used if it's Tully
charged. The ohmmeter should fow indicate
rero phms.

7 If the reloy doesn't pardorm as described.
pull its rubber mount off the metal bracket and
pull tha refay out of the mount,

25.4b ... and remove the tarmingl nuts
[arrowes) to disconnect the cables
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25.5 Connect an ochmmeter (1) to the cable terminals and a
12-wolt battery (2] to the terminals for the yellow/red and

bilackfyellow wires

8 installatbon i the reverse of removal.
Reconnect the negative Dattery cabbe after all
tha othar eleciecal conneclions are mada.

26 Starter motor - ;
removal and instafiation =

X
Removal

H models

1 Remove the rghl lower fairing pangl (See
Chaptes 8)

2 Remove the coolanl reservoir lank (see
Chaptar 3).

J, K, L and M models

3 Remowe the lefl lower fairing panel (see
Chaplar B)

4 Aemova the air
Chapter 4)

All models

5 Disconnact tha cable from ihe negative
terminal of the battery.

6 Femowve the nul rétaining the starer cable
o thie slarier.

7 Romowve the starter mownting bolls (see
illustration),

cleanar housing (Sea

26,8 Lift the starter and pull it oul of the
anging

B Lift tha cuter end of the starter up a litthe Bit
and shide the slarter out of the engine case
{see llustration].

Caution: Don®t drop or stnke the sltarfer or
its magnets may be demagnetized, which
[ TN

8 Check the conditicn of tha Q-ring on the
end of the starter and replace it il necossary,

Installation

10 Remowve any corrosion of dirl from the
mounting hugs on the starier and the mounting
points on the crankcase.

11 Apply a ittie enging ail ta the O-ring and
install the starter by roversing the removal
procgduns.

27 Starter motor - kS
disassembly, inspection W
and reassembly %

1 Remove the starter molor (see Section 26).

Disassembly

2 Mark the position of the housing 1o each
end cover, Remove the two long screws and
detach the and cover lrom (he pinion gear
sicde (see Hlustrations)

27.2a Remove the two long screws and
thedr O-rings. ..

26.7 Remove the starter mounting bolts [arrows)

- -

[T49 oo engine shown)

3 At the other end of the Starter, remove the
brush end cover, togethar with the brushes
(see ilustration). Pull back the spring from
the positive brush (the one thal's altached to
the tarminal bolt), then slide that brush out of
ita hodder in the brush plate and separate the
Brush plate from the and cover.

4 Pull the armpiurd out of the housing. Nole
tha lacation and numbaer of any armalura
shims (see Alustration).

Inspection

5 The parts of the starter motor thal most
likaly will require attention are the brushes. H
ond brush must be replaced, replrce both of
tham. Tha brushes ang reglaced togethar with
the terminal bodl and fhe boush plate. Brushes
musst be replaced i thiy ane wormn oocesaively,
cracked, chipped, or otherwise damaged, or
ana of them has a shon or Span

6 Measure the lengih of the brushes and
compane the results 1o tha brush length Ested
in this Chapter's Specifications (see
Mustration), Il either of the brushes 18 worn
beyond the specified limils. replace them

T Connect an ohmmeler batween the
ferminal boll and the pasitive bresh and check
for continuity [see illustration). The mater
shoudd read close to O ohms, H i1 doesn’t, the

27.2b . .. and i the cover off the pinlon
gear end of the starter
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27.2c Starter - exploded view

I Lomng scrmw 5 Brush end cover 8 Starter cable \ |
2 Oerings 6 Ammalure shim 8 Terminal o

3 Pirion gear end cover ¥ Tarminal bolt and 10 Armaturs and starier 2r4 Hm‘uﬁ:m and number of any
4 Brush plote and negative posive brush hassing on the armature

bvush

lrush lead has an open and the Droshes mast
be repilaced,

B Check for continuity betwaeen the negative
brissh and the brush plate (see illustration),
Again, the mater should read close to zeno
ohms, i it doesn’t, replace the brushos.

9 To detach the positive brush from the
slated housing, remove the nut and push the
terminad bolt through the housing,

10 Inspect the commutator (sed illustration)
for scoring, scratches and discoloratian, The
commutator can be cleansd and polished

with fine emery paper, but do not U
sandpaper and do not remove coppar from
he commutator, After cléaning, claan out the
Grodves and wipe away any residus with a
cloth soaked in an electrical system cleaner o
denatured aicohol. Measure the commutator
diameter with a micromatar or varmigr caliper
and compare it to the diameter listed in this
Chapter's Specifications. If It i lass than tha
sedvica limilt, the motor must be replaced with
a naw on,

11 Using an ohmmatar or a continwity test

1.7 Thera should be little or no resistance botween the terminal
belt (A} and the positive brush (B}

278 Thﬂ-shnwdbulhﬂewnnmﬂuambﬂhnanmmgam [+
wm{NlnﬂmuhﬂrshhoHcrlHI
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2710 Chack the commutator for wear,
cracks or burmns

light. check for continuily Délween thi
commiutator bars [see illustration). Continuity
should exist between each bar and all of the
others, Also, check Tor continuity batween the
commasdator bars and the armature shaft (see
illustration). Thore should be no continuity
petwean the commutator and the shatt, If the
checks indicate othorwise. the armature is
defective.

12 At the other end of the armature, chack
the bearing for roughness, looseness or loss
of lubricant (see ilustration), Check with a
matorcycle shop or Kawasakl deaber 10 see if
the bearng can be replaced separataly: il this
isn't possible, replace the starer molor.

13 Inspect the bushings in the end covers
{see Hlustrations). Reptace the slarer motor
i the bushings are worm of damaged,

14 Repozition the poaitive brush in the brush

27.11a Continuity should exist between
pairs of commutator bars

plate and reinstall the brush plate in the end
cover (sees illustration), Using the highest
range on lhe ohmmoler, measurs the
resistances betwesn the lerminal bodt and the
positive brush holder, the negative brush
holders and the brush plate in tumn. Tha
reading should be infinite, I thera is any
reading at o, siher the terminal bolt or the
brush plaie has & shorl. Replace the delective
companent,

15 Check the starter pinion gear for worn,
cracked, chipped and broken leath. I the gear
s damaged or wormn, replace the starier
motor.

Reassembly

18 Install the brush plate in the end cover
[see lllustration 27.14). Make sure tho
terminal bolt mits and washers are assembled

27.11b There should be no continuity
between the commutator bars and the
armature Shaft

correctly (see illustration 27.7). Tighten the
terminal nul sacurely,

17 Insinll any washera that wara presant on
thie end of the armature shaft (see ilustration
27.4).

18 Push the brushes back into their holders
agains! The pressune of the Springs and side
the amature into place (sea llwstrations).
18 Align the malchmarks and install the
housing en tho brush end cover [see
iNustrations), Align the match marks on the
housing with 1he gear end cower, then instal
the covar [soo illustration).

20 Make sure the O-rings are in place on the
twio long screws, then insiall and tighten tham
securaly (soe illustrations]. Make sura the
O-ring k8 In place on the end of the starter
balore instaliing it i the engine,

27,12 Check the armature bearing for
roughness, looseness or 1055 of lubricant

ond housing . . .

27.13b ...and In the pinion gear ond
hasing

27.14 There should be no continuity
betwean the terminal bolt and the brush
plate or either brush holder

27.18a Hald the brushes back with a finger
and start the armature into the brush end
cover. . .

2l

27.18b . .. until the end of the armature
shaft seats in the cover bushing
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#7.1%a Line up the notch in the brush plate
with the mark on the brush end cover . ..

28 Charging system testing -
general information and
precautions

1 0 the performance of the changing system
s suspect, the system as a whole should be
chechaed first, fodlowed By testing of the
rdrnadual components (the altemator and the
veitage regulator). Note: Bedore begining the
checks, make sufe the batfery & flly charged
and ifurl all Zyslam conneclions ane clean and
Eght,

2 Chocking the oulput of the chargeng Sysham
wd the performance of the various
components within the charging system
mquites ik s of 8 vollmeler oF & multimeter
with & voltmedar function.

27 208 Make sure the O-rings are in
position on the long screws . .,

A

27200 . . . and install them in the starter;

make sure the O-ring is in position on the
and of the starter

27.19h . .. and the mark on the starter
housing

3 When making the checks, folow the
procedures carafully 1o prévent incorect
connections or short circwsts, as irreparable
damage 1o eectrical Systom components may
reaiE] if shorl ccuils occwr, Bacauss of tho
spacial tools and expertise required. it Is
recomméended thal charging system tesis
Beyond those described n this Chagpter be loft
1o a dealer senvice depariment or & reputabla
mdorcycla repair shop,

29 Charging system -
output test

Cautton: Never disconmect Che battery
cables from the battery while the engine is
runming, If the battery is disconnecied, the
alternator and regulator will be damaged,

1 To check the charging syslem oulpul, you
will nead a vollmeler or a multimeter with &
valtrmster fTunction,

2 The battery musl be fully charged (charge it
from an extenal sounce if necessany) and the
enging musl beé at normal  operating
temparatura to obtain an accumte reading.

3 Attach the positive (red) voltmeter lead 1o
the positive (+) battery terminal and iho
nagative black) lead to the battery negative {-)
terminal, The voltmeter selector Sweitch (if
agquippad) must ba in the O to 20 DO volt

range.
4 Start the enging,
5 The charging system

output should be

- 4 /ﬁ N

30,2 Note which of the marks on the scale
{A) aligns with the painter (B)

27.18¢ Line up the serew hale in the pinion
gear and cover with the marks on the
starter housing

within the range listed in this Chapter's
Spacifications.,

& If the output is as specified, the allemator is
functioning propesty. i the charging system as
A while [s nol perloeming as |1 should, refer to
Section 32 and check the altemator brushes,

T Low voltage cutput may be the result of
dameged windings in the allernator statos
coils or wirng problems. Make sure all
alectrical connections are clean and tight,
thian reter to the following Sections to remove
the allernator and mspect the brushes.,

8 High voltage output (above the specified
range) indicdtes a defective voltage regulator.

30 Alternator drivebelt
[H models) -
check and adjustment

Y
N
1 The belt must be adjusted with the enginag
cold (ot room temperature)l. The procedure
requires a special tool and two forque
wrenches. 50 it may be more practical to have
o Kawasaki dealer adjust the belt for you

2 Mote which of the adpstment marks on the
alternator scale aligns with the painter (see
Ilustration). Write this down

3 Remave the lower lelt faifing panal (seo
Chapter 8,
4 Remowve
Chapter 2).
5 Remowve the alternator bracket, engine
sprockel cover ond the upper rear angine
mounting boll (see lustration),

the clutch slave cylinder (seq

30.5 Remove the bracket (A), slave
cylinder (B), engine mounting bolt (C) and
engine sprockel cover (D)
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A0.8a Alternator tension wrench

6 Insert the altersnator tenson wiench
{Kawasakl tosl no.57001-1206) into the
engine mounting bolt hole and placa the tool
lever againgt the atternator bedt (see
liustrations).

7 Loosen the alternator mounting bodts. Push
e alternator down against the crankcase,
then ratighien the attemator meunting bolts
with an ABen bolt bit, To gt thi conmect torgque
for ihes stape of the procedune, (um the Allen
bt Bit with & thumb and teo fingers (dan’t
use a ratchet handie).

8 Atach a torque wrench to the apecial tool
and apply 16 Nm (11.5 ft-fes) torque.

8 While holding the firat torgue wrench at the
setting speciied in Step 8, tighten tha
alternator mounting bolts 1o the torque Ested
in this. Chapler's Specificalions.

10 Check the position of the pointer melative
10 the adjusiment marks on ihe scale, It
should be ot the same position or higher. Il it's
lowir, readjust the ball tension.

31 Alternator - i
remaoval and installation

Removal

H models

1 Aamove tho fuel tank and carburetors [see
Chaplar 4. Remaove the el lower fairing panel
[see Chapter ).

2 Dizconnect the cable from tha battery
nagative terminal.

3 Follow the wiring hamess from the
altsmator to the connector under the left side
cover and unpleg the connector.

4 Aamove e alternalor’s upper cover (sed
iltustration 30.6b).

5 Remove the cluich slave cylinder, altermator
bracket and engine sprocket cover (see
Section 30), Remova the alternator mounting
bolts with a long Allen belt bil. Remove the
altemator from the left side of the motorcyche,
ckaangaging its pulléy frorm tha drivebalt.

J, K, L and M models

8 Aemove the fuel tank. If you're working on a
J o K model, rermove the gir filber Rousing {ses
Chapler 4).

30.6b Alternator details (748 co engine)

1 ANGHEor covar

2 Avemator mownting
bolts

3 Allermator divebalt

bracket

& Rolor

T Aemove the lower left fairing panal (see
Chapter 8).

8 Follow the wirng harmess from the
altarnator to the connector and unplug the
connectar,

9 Drain the cooding system (sse Chapter 1).
Remove the water pump coolant pipe and
hose [see Chapter 3).

10 Remove the clutch glave cylinder (see
Chapter 2),

11 Remove the alemator mounting bolts
{see illustrations). Pull the aftérmater out of
the engine (e illustration) and remove it
from the laft side of the motorcycha.

4 Alfermator sdising
5 Altevrhor gy

T Stotor
8 End housing

3 Brush assembly
10 End cover

12 Check the rubber damper sagmeants for
wear of damage and raplace them as
nacassary (see llustration).

Installation

13 Installation is the reverse of the remaval
ateps, with the following additiens:
&) On H models, ensune the drivebet ribs i
over the affermator puifey grocwes.
b Tighten the aliemnator mourding bolfs fo
mmmmmmmm

o] Hywhmﬁngmm“nmﬂ adfust
the altemator beit (see Sechon 30).
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ol

31.11a Remowve the alternator mounting bolts from the battom
(arrow) . . .

31.11¢ On 748 cc engines, pull the alternator out of the engine

32 Alternator brushes - %
inspection and replacement o

1 This check, combined with the charging
Syslm oulput (ast describéd above, should
diagnoss mosl changing system problems. If

the brueshes are good but the altermnator sutput
is low, take the alternalcr to a dealer service
departmant of ather repar shop for furkhar
S chischks, or substiiule a known good unit and
recheck the charging system catput.

2 Remove the end cover from the alternalor
[the alternator need naot be removed from the
matorcyels) (see illustration),

21.11b ... and from the top [arrows)
(749 co engine shown)

31.12 Replace the rubber damper segments If warn, britthe or
deteriorated

3 Remove the screws and i oul the brush
assembly and regulator [see llustralions)

4 Prass in on the brushes and make sure they
move freely in and oul of the holder (Ses
Mustration). Measure the length of the
brushes and compare it 1o the value Ested in
this Ghapter's Specifications. I the brushes
e woim, réplace them,

32,2 Remove the end cover from the
alternator (749 cc shown)

32.3a Remove the screws (Brmows) . . .

AR R

— =y
32.3b . .. and lift out the brush assembly
(743 ec shown)



9e24 Electrical system

2

-

-
32

return under spring pressure

5 Inspect the slip rings (see illustration). If
they're severely worn or damaged, the rotor
must be replaced; take the alternator a
Kawasaki dealer or reputable motorcycle
shop.

6 Installation is the reverse of the removal
steps.

33 Wiring diagrams

Prior to troubleshooting a circuit, check the
fuses to make sure they're in good condition.

.5 Inspect the slip rings (arrows); the rotor must be replaced if

worn or damaged

Make sure the battery is fully charged and
check the cable connections.

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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Dimensions and weights

&

Wheelbase

H madbots T ey e e g R P G 1455 mm (5728 mches)
e R R R R 1420 mm (5590 mnchas)
L P s e 1430 mm (5629 nchas)
Qverall length

DB L e e G S 20840 mm (@228 inches)
P Land Mmoder .. .o i ianein e 2045 mam (82.08 inches)
Overall width

G e 755 mam [29.72 inches)
4, K, Land M modals | + o T30 mem (28,74 inches)
Owverall height

Hmodels . ... s rmeape e o e esesen oy 1V 1700Mm ($6.06 inchag)
Jand Kmodels . ........ LY obs P i F T R DR 1920 mm {4408 inchas)
Land M modats (WS madels) .. ............ 1140 mum (44,88 inchas)

L and b models (LK models) . ... ... 125 mm (bl 29 incheg)

Seat height

Himodeds . oo ran i e el el F70 i (30031 inches)
Jand Kmodels . ... ....c.ouvieinmrriineay T80 mm (30,71 inches)
Lot Mimodels .. ..l 800 mim (31,49 inches)
Weight (dry)

H1 fexcepl California) .........0..00 o ..., . 205 kg (451 Ibs)
HY (California) ., .. oooviiinnnnnnn. . 2055 kg (452 Ibs)
H2 (oxcept California) ... ........... e o o 200 kg (440 Ibs)
M2 (Califosnda) ... _.............. ot B 200.5 kg (441 Ibs)
J and K feccept California) .. ..., 195 kg (429 bs)
J and K (Calitomiaj , .. .. AR R 196.5 kg (430 Ihs)
L moceds excapt Caldornial . ...ocioi oo, 206 kg (451 Ibs)
L modeds (Califormia) ............ s a 205.5 kg (452 Ibs)
M modeds excopt Califormial ... . ... ............ 200 kg (440 Ibs)
M models (California) ..ooooveen. o0, 200.5 kg (441 Ibs)



rerez TOOIS and Workshop Tips

Buying tools

A toodkit is @ fundamental reguiremeant for
senvicing and repainng 4 motofcych. Although
there will b an inital expanse in building wp
encugh toals lor servicing, this will soon be
offsel by the savings made by daing the job
yoursell, As exparionce and confidence grow,
additional tools can be added to enable the
respair and overhaul of the motorcycle. Many of
the spoecialist tools ane exgpensive and not oflan
s 50 i gy be prefersblie to hine them, or for
a group of friends or motorcyche club 1o join in
thi purchasa,

Aa arule, it is batter 10 buy mora expentiva,
good guality tools. Cheaper tools are fikety to
wear oul fastar and need to be renewed mone
olten, nullitying the orginal saving.

Maintenance and mi

Warning: To avoid the risk of a
poor quality tool breaking in use,
causing injury or damage fo the

the relevant national safely standards.

Thae following lists of tools do net represent
thi manufaciurer’s senvice tooks, but serve as
a guéde to help the owner decide which tocls
are noaded for this level of work. In addition,
Hams such as an electiric drill, hack=saw, files,
hammars, sofdering iron and a workbanch
equipped with a vice, may be neaded,
Alhough not classed as tools, a sekectbon of
boits, screws, nuts, washers and pieces of
tubing ahways come in usalul,

For mare infarmation about tocls, refer to

nor repair tools

the Haynes Motorcycle Workshop Prochice
Marwal (B No. 1454,

Manufacturer’'s service tools

Inendtalbly conain tasks requine the use of a
sarvice tool. Where possible an alternatve
tool or mathod of appmach is recommended,
but somatimes there is no option if persons
Injury or damage to the componant is to be
avoided. Whare required, sorvics toods arg
redermed 1o n the relevant proceduns,

Senvice tools can usually only be purchased
from a motorcycle deaker and are identified by
a part number. Sofme of the commaonty-used
toods, such as roflor pullers, are availtabla in
aftermarket lorm from mail-order motonsycls
teol and accessony suppliers.

21 Sieel re (A) and

1 Sat of flar-bigded 6 Setof Torx keys or bits 16 Funnel and
serewdrivers 7 Frigrs and seif-locking IIEBasuUTIng veased straight-edge (87

2 Set of Philips head grips (Moke grips) 17 Steap wrench, clvain 22 Continisly tesher
Scrawdriis Acustabie sparvmer wrench or ol filtar 23 Bumitery charger

3 Combination open-end 9 Cespannar ficisally removal fool 24 Hydromater for battory
& ring spanners adfustahle hpe) 18 OMf cheainegr cart oF tray specific grty check)

d Sockei sei (38 fch 10 Tyre pressure gauge (&) 19 Pump hype of can 25 Anh-freezs taster (for
ar 112 inch drive) & troud depdh gauge (B} 20 Grease gun Squid-cooled angines)

5 Sat of Aen keys or inis
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Repair and overhaul tools

3 :
II -r-'lr.;ii =

1 Torgue wranclr 4 Gauge 7 Selechion of pulers
{eriaal v s -rashgas) 5 Chedio phars dnfornal snel 8 Brsaker bars )

2 Cormentional, plastic or extemal, or combéination) and lemgitt of tubirg ([B)
SOMt-faced HEmems 5 5ol of punches 8 Chivi bresakingy

3 impact dfver sat and cold chizais rvading lool

Specialist tools
Des o |

5o

10 Piston ring remowal and 13 Siud axciracior
instailahon fool 14 Screw extracior sof
11 Peston fing clamp 15 Bearing dviver set
12 Cyiinder bors hone
{sfone fype shown)




reres TOOIS and Workshop Tips

1 Workshop equipment and
facilities

The workbench

® ‘Work ts maca much easier by raising the
bike up on a ramp - componants are much
more pecessitle i rased to walst level. The
hydraulie or pneumatic types seen in the
dealer's workshop are 8 sound ivestment if
you undertake a lot of repairs of overhauls
[see illustratien 1.1).

1.1 Hydraulic motorcycle ramp

@ |f raized off ground level, the bike must be
supported on tha ramp to avoid it faliing. Most
ramps incorporate a front wheel locating
clamp wihich can be adjusted to suitl different
diameter whaals, When tightaning the clamp,
take care not 1o mark the wheel rim or
damage tha tyre - use wood blocks on each
side to preneent this,

® Securs the bike 1o the ramp waing tia-
downs [see lustration 1.2}, 1! the bike has
only a sidestand. and hence heans at a
dangerous angle when raised. support the
bk on an auxiliary stand,

1.2 Tie-downs are used around the
passenger footrests to secure the bike

® Auiliary (paddock) stands are widely
gvailable from mall order companies or
matorcycle dealers and attach alther 1o the
whgal axla or swingarm pivet (see illustration
1.3). M the motorcyche has & centrestand, you
can support It under the crankcase to prgvent
it toppling whilst aither whoel is removed (see
Hustration 1.4).

1.4 Always use a block of wood betwaen
the engine and jack head when supporting
the angine in this way

Fumes and fire

@& Refer to tha Salety first! page at the
beginneng of the manual for lull datallz. Make
sure your workehop Is equipped with a fire
extinguisher suitable for fusl-refated fires
[Class B fire - Nammabls liquids) - it is st
sufficient 1o have a water-filed extinguisher,
@ Always ensure adequate ventilation is
avallable. Unless an exhaus! gas extraction
system |s available for uze, ensure that the
angine is run outside of tha workshop,

® I working on the fusl system, make sura
the workshop is wentilated 1o avoid a busid-up
of fumes, This applies equally 1o fume basild-
up when charging a battery. Do not smoka or
allow anyone alse o Smoke in the workshop,

Fluids

& If you need to drain fuel from the tank,
store it in an approved container marked as
suitable for the storage of pelrol (gasoling)
{see illustration 1.5). Do not store fuel in
glass jars of bottles.

1.5 Use an approved can enly for storing .
petrol ([gasoling)

® Use propristary engine degreasers of
solvents which have a high flash-point, such
as paraffin (kerosene], for cleaning off oil,
greass and dirt - never use petrol (gasoling) for
cleaning. Wear nubber gloves whan handling
solvent and engine degreaser, The fumes tnom
certain solvents can be dangerous - always
work in @ well-vontilated ansa.

Dust, eye and hand protection

@ Protect your lungs from inhalation of
dust particles by wearing a filtering mask
over the nose and mouth, Many frictional
materials still contain asbestos which is
dangerous 1o your haalth, Protect your eyes
from spouts af liquid and sprung

components by wearing a pair of protective
goggles (see illustration 1.6).

1.6 A fire extinguisher, goggles, mask
and protective gloves should be at hand
in the workshop

@ Protect your hands from contact with
solvants, fuel and oils by wearing rubbes
glovas, Alternatively apply a bamer cream to
your hands befora starting work. If handling
hot components of flukds, wear suitable
glovas 1o protect your hands from scalding
and s,

What to do with old fluids

@ Oid cleaning solvent, fuel, coclant and oils
should not be powed down domestic drains
or onto the ground, Package the fluld wp in old
ofl containess, labal it accordingty, and Lake it
o & garage or disposal facility. Contact your
hocal authority for iecation of such sites or ring
thir ail cane hatling.

Note: It is
anlizocisl and
ilegal to duwmp olf
down the drain,
To find the
Tocation of your
Toenl ail recycling
bank, call this
numbaer free.

In the USA, note thal any oil supplier musi
accept vsed ol for recycling.
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2 Fasteners -
screws, bolts and nuts

Fastener types and applications
Bolts and screws

® Fastener head types are either of
rexagonal, Torx or splined design, with
intarmal and external varsions of each type
(sea Hlustrations 2.1 and 2.2); splined head
fasteners are not in common use on
malareycles. The conventional siotted or
Phillips head design is usaed for cartain
scrows, Boll or screw lenglth B always
maasurad from the underside of the head to
tha and af the tam (see ilustration 2211).

o
ﬁ‘
2.1 Internal x.agunfﬂllﬂ (A, Torx (B)

and splined (C) fasteners, with
corresponding blts

2.2 External Torx (A}, splined (B)
and hexagon (C] fasteners, with
cormesponding sockets

® Cerain lastenars on the motorcycle have
i lonaile marking on thew haads, tha hghes
the marking the stronger the fasiener. High
tensila fastenars generally carry @ 10 or highir
marking. MNever replace a high tensile fastenss
with one of a lower lensle strength.
Washers (soo illustration 2.3)

@ Plain washers arg uséd Delween 3
fastener head and a component lo prévent
damage o the component or o spread the
load when torgue is applied. Plain washers
can also be used as Spacers or shims n
certain assemblies. Copper or alusminium plasn
washars ang often used as Sealing Wwashers on
drain plugs.

2.3 Plain washer [A], penny washer [B],
apring washar (C) and sarrated washer (D)

& The split-ring spring washer works by
appiying axial tension between the lastenar
head and component. H flalttened, it is
fatigued and mus! ba renewed, |f a plain (Nat)
washar is used on the faslener, position the
spring washer balwaen the fastener and the
pain washer,

® Sorrated star type washers dig into the
fastaner and componant laces, praventing
lposening. They are often used on electrical
earth (ground) connections to the frama.

@ Cona type washers (sometimes called
Balleville) are conical and when tightened
apply aodal lension between the fastener head
and companent. Thay must be instaBed with
the dished side against the component and
often carry an OUTSIDE marking on their
outer face. If flattenad. they are fatigued and
st be renesyved,

@ Tab washers are usad 1o lock plain nuts or
bofts on a shaft. A portion of the tab washer is
bent up hard against one Nlat of the nut or bolt
to prevent i loosening. Due 1o the tab washar
bwing deformed in use, a new tab washar
ahould be used aveny ime it is desturbad,

® Wave washers are used lo take up
endfioat on a shaft, Thay provide light
springing and prevent excessive side-10-sida
play of a component. Can be found on rocker
arm shafis,

Nuts and split pins

&  Conventional plain nuis are usually six-
shded (see ilustration 2.4), They are sized by
thraad diamater and pitch. High tenslle nuts
carry a number on one end to denote thedir
tensile strength.

(&)

()

24 Plain ml{!,}.:hmimmd lecknut (B,
nylon insert nut (C) and castellated nut (D)

® Self-locking nuts aither have & nylon
Insert, or two sprng mtal tabs, or a shoulder
which is staked inlo a groove in the shaft -
thair advantage over conventional plain nuts
Is & resistanca to loosening due to vibration.
Tht riybon insert type can be used a numbaer of
times, bul must be rendwed when the friction
of the nylon insert is reduced, e when the nut
spins freely on the shafl. The spring tab type
can be retsed unlgss the tabs are damaged.
The shouldered type must be renewed every
tima it is disturbed.

® Split pins {cofter pins) are used to lock a
casiallated nut fo a shaft or fo prevent
slackening of a plain nut. Common applications
are wheel axies and brake tongue mrms.
Because the split pin arms are deformed 1o
ook around the nut & new split pin must always
ba usad on installation - aways i the comect
size split pin which will fit snugly in the shalt
hote. Make sure the spitt pin ams are comectly
lecated around the nut (see illusirations 2.6

2.5 Bend split pin (cotter pin) m
a5 shown (arrows) to secure
a castellated nut

2.6 Bend split pin (cotter ]. arms as
shown to secure a plain nut

Caution: If the castellated nut slots do not
align with the shaft hole after tightening fo
the torque sefting, tighten the nut untl the
naxt slot aligns with the hele - nover
shacken the nut to align its siot,

® R-pins (shaped like the letter A), or sip
pins as they are somatimes called, are sprung
and can be revsed il they are atherwise in
good condition, Always install R-pins with
their closed end facing lorwards (see
ilustration 2.7).
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2.7 Cormrect fitting of R-pin.
FArrow indicates Torward direction

Circlips (seo lustration 2.8)

& Chchps (somebtmes called snap-rings) are
used to refain components on a shaft or in a
housing and have comesponding axternal or
emal ears o permil removal, Parallal-giced
{machined) circlips can be instalied either way
round in their groove, whereas stamped
circlipes (which kave a chamiered sdge on ong
face) must be installed with the chamler
tacing away from the direction of thrust oad
(s llustration 2.9).

2.8 External stamped clrclip (A}, internal
stamped circlip (B), machined circlip (C)
and wire circlip (D)

® Always use circlip pliers to remove and
Install circlips; expand or comproess them just
enough to remave them, After installation,
rotate the circlip in its groove fo ensure it is
securely seated. If installing a cirelip on a
splingd shaft, siways align its opening with a
shaft channal to engure the circlip ends are
wall supported and unilkely to caich (see
illustration 2.10),

CHAMFERED EDGE

2.9 Caorrect fitting of a stamped circlip

2.10 Align circlip opening
with shaft channel

@ Circlips can waar due to the thrust of
componants and become loose i thelr
grooves, with the subsequent danger of
bacoming dislodged in opearation, For this
reagan, ranawal is advised avery ime a circip
Is disturbed.

®  Wire circlips are commonly used as pistan
pin retaining clips. It a removal tang is
provided, long-nosed pliers can be used to
dislodge them, otherwise careful use of a
small flat-bladed screwdriver s necessary,
Wire circlips should be renawed every tims
vy e clisiurtsed.

Thread diameter and pitch

® Diameter of a mabe theead (Screw, Dol or
slud) Is the cutside diameter of the threaded
portion  (see [lustration 2.11). Most
motorcycla manufaclurers use the S0
finternaticnal Standards Cvganisation) matric
systom sxpresaed in milimetres, eg ME refers
1o a & mm dismeter thrasid, Sizing 5 e same
for nuts, except that the thread diametar is
maasuned across the valkeys of the nut,

@ PFiich is the distance Botwesn the peaks of
the ihread (see [llustratlon 2.11). It is
expressed in millimetres, thus a common bolt
size may be expressed as 6.0 x 1.0 mm & mm
thread diameater and 1 mm pitch). Gonerally
pitch Increases In proportion to  thread
diameter, although there are always exceplions.
& Thread diamater and pilch ane reated for
conventional fastener appiications and the
following table can be used as a guide.
Additionally, the AF [Across Flats), spanner o
socket size dimension of the bolt or nut (see
ilbustration 2.11) is linked 1o thread and pitch
spacification. Thread pitch can be measurad
with a thread gawge (ses [lustration 2.12).

AF

By

2.11 Fastenor langth (L), thread diameter
(D), thread pitch (P} and head size (AF)

2.12 Using a thread gauge

to measure pitch
AF size  Thread diamoter x pitch (mm)
B mm Msx08
8 mem MEx 1.0
10mm MEx1.0
i2mm M3 x1.25
Tdmm M0 x 125
17mm M2 x1.25

& The threads of most fasteners are of the
rgiht-hand type, le they are tumned clockwise
fo tighten and anti-clockwise to loosan. The
revarss siuation applies 1o lefl-hand thrasd
fasteners, which are lumed anti-chockwisa 1o
tighten and clockwise o loosan, Left-hand
threads are used where rotation af a
componant mighl ioosen a comentional right-
hand theead fastenar,

Seired fasteners

® Corrosion of external fastensrs dus o
water or réaction bebween bwo dissimilar
metals can occur over o perod of tima. it will
bulld up soonar in wel conditions of in
counthies where salt is used on the roads
during the wintes. If a fastener is severaly
correded it is likely that normal methods of
removal will fail and resuft in its head being
rulned. When you attempl removal. the
{astendr thread should be heard 10 crack free
and unscrew aasily - il it doesan't, slop thene
batore damaging somathing.

& A smarl tap on the head of the fastener
will often succeed in breaking free cormosion
which has occureed in the threads (see
iBustration 2.13).

® An asrosol penslrating flusd (such as
WD-40) applied the night bafosehand may work
its way down into the thread and sase removal.
Depending on the locaton, you may be able 1o
make up a Plasticing well around the fastenes
head and fll it with penetrating fluid.

2.13 A sharp tap on the head of a fastener
will often break free a corroded thread
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® If you are working on an engine internal
camponent, corrasion will most likely not be a
problem due fo the well |ubricated

environment. However, components can be
wiry tght and an Impact driver is a esefud tool
# Ireging them (see lilustration 2.14),

I o ——

2.14 Using an impact driver
to free a fastener

® Whare comrosion has otcurred betwean
dissimilar metals (eg steal and aluminium
slioyl, the application of heat to the Tastensr
hoad will croate a disproportionate expansion
rale bBolween the two metals and break the
EHzure caused by the corrosion, Whethor
heat con be applied depends an the location
ol the fastener - any surrounding componants
lkely to be damoged must first be removed
Isee ilustration 2.15). Heat can be applied
using a piing stripper heat gun or clothes iron,
of by immersing the component in beailing
waler - wear protective gloves 1o ErEvEnt
scpiding or burns to the hands,

i

) . .
215 Using heat to free a seized fastencr

®  As a last resort, it is possible to use
hammer and cold chisel to work the fastenes
Fead unscrewsd (seo illustration 2.16), This
wil damage the fastener, but mae
mportantiy extreme cane must bo taken net to
damage the surounding componant,

Caution; Remember that the componant
being secured is generally of mors valpe
than the boft, nut or screw - when the
lastener is freed. do not unserow it with
forcw, instoad work the fastener back and
farth when resistance is felt fo pravent
thread damage.

.16 Using a harmmer and chised
to free o solzed tastener

Broken fasteners
and damaged heads

® i the shank of a broken ol or serew &5
accessible you can grip it with salf-focking
@rips. The knurled whs! type stud sxiracior
ool or sell-gripping stud puller tool [
particulary usahd for remaving the long studs
which screw into the cylindar mauth surlace
ol the crankcase or bolts and screws from
which the head has Broken off [zoe
ilustration 2.17). Studs can aleo be remeved
bry locking two nuts logether on the threaded
end of the stud and using a spanner on the
loweer nut (See illustration 2.18),

217 Ush;-ithdoxh‘a-ctorlmllnnmw-
a broken crankcase stud

218 Two nuts can be locked together ta
unscrew a stud from a component

® A bolt or acrew which has broken off
batow or lével with the casing must be
oxiracied wsing & screw exiractor sed. Cantre
punch the fastener to centralize the drill b,
then drifl a hale In the lastener [sen
Hiustration 2.19). Sedect g drill bit which is

2.19 When using a screw axiractor,
first dirill & hele in the fastener |, |
approximately hall to thres-quartess the
diamater of the fastener and dill to a dapth
which will accommodate tha exiractor, Usa
the largest size extractor posaibée, but avoid
leaving too small a wal thickness otherwise
the extractor will maerely force the fastensr
walls outwards wedging it in the cosing

thraad

® M4 gpiral typa axtractor is usod, thread i
anti-clockwise into the fastener, As it %
screwed in, it will grip the fastenar and unecraw
it irom the casing [see Mustration 2.20)

2.20 ... then thread the extractor
anti-clockwise into the fastensr

® [ & taper typa axtracksr is u=ed, fap it into
the fastener 5o that it is firmily wadged in
place. Unscrew the axtractor {Brti-clockwiss)
to dravw the fastoner oo,
Warning: Stud extractors are
vory hard and may break off in
the fastener if care is not taken -
a5k an eéngineer about spark
erosion If this happens.
®  Altarnativaly, the brokaen boltfscrew can
be drilled cut and the hate ralapped for an
oversize bolt/screw or a diamond-section
thread insert. it is essential that thix drilling is
camied out squarely and to the comget dapth,
olherwise the casing may be ruingd - i in
douba, entrsst the work to an Bngingar,
®  Bolts and nuts with rouncled comiers cause
ll'nmﬂﬂclmup«mnrmmmﬁp'ﬂm
force is applied, OFf the types of spannersocket
ivaikable always use a sik-point type rather
than an eight or twelva-podnt type - better grip
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" A » g »
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2.21 Comparison of surface drive Fing
spanner (left] with 12-point type (right)

@& oblained. Surface drive spanners grip the
middha of the hex fats, rather than the comers,
and are thus good in cases of damaged haads
(see Hlustration 2.21),

® Skotted-nead or Phillipg-head screws ang
often damaged by the use of the wiong size
sorewdriver, Allen-head and Torx-head
scrgws are much less fikely to susiain
damage. i enough of the Scréw head =
exposad you can use a hacksaw to cut a siol
in its head and then use & conventional flat-
bladed screwdriver to remove it. Alamatively
use & hammer and cold chisel to tap the haad
of the fastener round to slacken it, Always
replace damaged fastensars with new ones,
praterably Tors o Allen-head typa.

HAYMES

A dab of valve grinding

compound
between the scrow head and screw-
driver tip will offen give a good grip.

Thread repair

® Threads (particularly those in aluminium
alloy components) can be damaged by
overlightening, being assembled with dint in
the threads, or from a component working
loose and vibrating, Eventually the thread will
fail eompletely, and it will be impossible to
tsghten the lastaner,

@ If athread is damaged or clogged with old
locking compound it can be renovated with o
thread repair tool (theead chaser) (see
illustrations 2.22 and 2.23); special thread

223 A thread repair tool being used to
comect an external thread

chasers are avallable for spark plug hole
threads. The tool will not Cul a new thread, bul
clean and true the orginal thread. Make swre
that you use the correct diameter and pitch
tool. Similasty, éxternal ihreads can be
cleaned up with a die or a thread restorer fle
[Bee llustration 2.24).

2.24 Using a thread restorer file

® It is possible 1o drill out the old thread and
relap the componant to the naxt thread size.
This will work where thera s enough
surrounding material and a new bolt or screw
can be obtained, Somatimes, howeser, This is
nol posgible - such as whera the bolt'screw
passes through another componaent which
must akso ba suitably modified, also in cases
where a apark plug or odl drain plug cannot be
obtained in a larger diamaeter thread size.

& The dinmeond-section thread insert (often
known by its popular trade names of Hali-Col) is
a simple and efeclive method of renewing the
thread and retaining the crginal size, A kit can
be purchased which conlaing the tap, inser
and instaling tool {see flustration 2.25). Dl
out the damaged thread with the size drill
spacified (seo illustration 2.26). Carafully ratap
the thread (see lllustration 2.27). install the

2.22 A thread repair tool being used to
carrect an intermal thread

2.25 Dbtain a thread insert kit to suit the
thread diameter and pitch required

2.26 To install & thread insery, first drill out
the ariginal thread . . .

.- L el
230 ... break off the tang when complete

iraart on the installing tood and thread 1 sleidy
inte place using a light downward pressure
[see illustrations 2.28 and 2.29). When
positioned betwean a 1/4 and 1/2 tum below
tha surface withdaw the installing tool and use
tha break-alf ool 1o pregs down on the tang,
braaking it off (see ilustration 2.30).

& Thene are opoxy thraed repair kits on e
markat which can rebulld stripped intasmal
threads, although this repair should not be
usid on high lood-bearing componens,
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Thread locking

and sealing compounds

® Locking compounds are used in locations
whamlhulmmmmlubnmhgm
o vibration or on important safety-related
items which might cause loss of control of the
motorcyele if they fail. It = alss used whane
Impartant fasteners cannol be secured by
other means such as lockwashers or split
pins.

® Before applying locking compouwnd, make
e that the threads fimtermal and axtemal) ane
chean and dry with all old compawnd removad,
Select a compound 1o sull the compongnt
being secured - & non-permanent general
kxcking and saaling type s suitable for most
applications, bul a high strength typa is needed
for parmanent fixing of studs in castings. Apply
i drog of twa of the compound to the fisst faw
hrisadds of the fastener, then thread it into place
and tighten o the specified torque. Do not
apply excessive thread locking compaoting
athenaisa the thrend may be damaged on
subsacueent removal,

®  Cortain fasteners are impregnated with a
dry fim type coating of locking compeund on
their threads, Always renew this type of
fastenar if disturbed.

®  Anli-ssizé compounds, such as copper-
based greases, can be applied to protect
threads from seizure due to exirema heat and
corrasion. A comman inslance s spark phg
threads and exhaust system fasteners,

3 Measuring tools and gauges

Feeler gauges

® Foaler gauges (or blades) are used for
measuring small gaps and clearances (see
llustration 3.1). They can also be usad ta
measure endfloat {sideplay) of a component
on a shaft whene access i nat possibla with a
diad gauge.

® Feelar gauge sats should be treated with
Care and not bent or damaged, They are
atcihed with their size on one face. Kesp them
clean and wery lightly olled to prevent
corrasion build-up,

31 memmﬂiwmuﬂm
small gaps and clearances - thickness is
marked on one face of gavge

® When measuring a clearances, aslect a
galge which is a light sliding fit between the
wo components. You may noed 1o use two
gauges together o measure the clearance

Micrometers

& A micrometer is a precision ool capabie
of mueasuring to 0.01 or 0.001 of a millimstre.
It should always be s1oeed in its case and ned
in the general toclbox, |t must be kept clean
ard never dropped, otherwise its frame or
Mmeasuring anvils could be distored resulting
In maccurate i

® External micromelers are used for
measuring outside diameters of componants
and have many mane applications than internal
micrometers, Micrometers are available in
different size ranges, ag 0 to 25 mm. 25 1o
50 mm, and upwards in 25 mm ElOpS; soma
farge micromaters have interchangeable anvils
to aflow a range of measurements 16 ba taken,
Generally the largest precision measurement
you are likely to take on a motorcycle i the
piston diametar,

& Intermal micrometers (or bone micromieters)
are used for measaing inside diamaters, such
&5 valve guides and eylinder bores.
Telescoping gauges and smad hole gauges ane
used in conjunction with an external micro-
metor. whereas the mora expensive intermal
micrometers have their cwn maasuring device.
External micrometar

Naote: The conventional analogue fypa
istamant is described, AMhowah much easier
to read, digital micrometers are congsiderabiy
MO BXRENSE,

® Always check the calbration ol the
micrometer belore use. With the anvils closad
10 15 25 mm type) or sel gver a test gaugs for

3.2 Check micromaeter calibration
before use

the larger types) the scale should read zero
(£ 3.2); make swe that the mnvils
fand test pisca) are claan first, Any

can be adjusted by refeming to the instructions
supplied with the tood, Remember that tha
micromater is a precision maasuring ool -
don't force the amvils closed, use the ratchet )
on the end of the micrometer (o close it In this
way, a measured lorce is always applied,

®  Tousa, first make sure that the iterm
maasured s clean. Place the anvil of the
micrometer (1) against the em and use the
thirrible {2) to bring the spindle (3] lightly into
contact with the other side of the itam {See
Mlustration 3.3). Don't tightan the thimble
down bécause this will damage the micrometar
- instead use the ratchet (4] on the end of the
micromiter. The ratchet mechanism apples a
measied force preveniing damage to the
Festrement,

®  The micromeder is read by refarring to the
liresar seake on the sieeve and the annular scale
an the thimble, Read off the steeve first 1o
obtain the base measwremsnt, thon add the
fine measurement from the thimbie to oblain
the overall reading. The linear scale on the
sleove reprosents ths measuning range of tha
rricroemater (6 0 10 25 mmj. The annular scale

4.3 Micrometer component parts

d Spindie
4 Ratchet
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on the thimble will be in graduations of 0.01
mm o #5 marked on the frame) - ona full
revolution of the thimble will move 0.5 mm on
the lingar scabe, Take the reading wheng the
datum line on the slesve mtersects the
thimbla's scale. Always position the eye
directly above the scale ofherwise an
Ingecurale reading will result,

In the example shown the lem Miasunes

2.95 mem (sea lustration J.4)
Lingar scale 2.00 rmm
Limear scala 0.50 mm
Anmular scale 0,458 mm
Total figure 2.85 mm

3.5 Microameter reading of 46.98 mm on
linear and annular scales . . .

3.4 Micrometer reading of 2.95 mm

Most micramaters have a locking lever (B) on
thae frama 1o hold the setling in place, allowing
the ibem to be rermoved from the mecrometer.
® Soma micrometers have a vernies scale
on their sleeve, providing an aven finsr
measurement o be taken, in 0001
incréments of a millimetre. Take the sheeve
and thimble measurement as described
above, then check which graduatian on the
varnier scake aligns with that of the annutar
scale on the thimbla Note: The eye must be
perpandicular to the scale when taking the
vernier raading - if necassary rotato the body
of the micromeder o ensure this. Mulliply the
wermiar scale figura by 0,001 and add it 1o the
basa and fine measurement figures.

In the example shown the ilem measures
45994 mm (see ilustrations 3.5 and 3.8);

Linear gcale fbase) 48,000 mim
Linear scale (base) 00500 mim
Annulor scaba (fine) 00,480 mm
Vermeer scala 00.004 mm
Total figure 46.994 mm

Internal micrometer

@ Internal micromedars are available tor
rmaasuring bore diameters, but and expeanshe
and urlikely 1o be available for home use. it i
sugpestad that a sot of telescoping gauges and
small hole gaugis, both of which must be used
with an axtermal micrometer, will sutfice for
taking nternal Measuraments on 8 Motoncycle,

348 ... and 0.004 mm on vernier scale

& Telescoping gauges can be used to
measura intemal diameters of companants.,
Salect a gauge with the correct size range,
make sura its ends are clean and insert i|§ into
thie bore. Expand the gauge. then lock i1s
position and withdraw it from the bore (see
illustration 3.7). Measure across the gauge
ends with a micromater (See Blustration 3.8).

3.7 Expand the telescoping gauge
in the bore, lock its position . . .

; vmh] micrometer

3.9 Expand the small hole gauge
in the bore, lock its position . . .

. then meaasure the gauge
with a micromater

310 ..

& Vary small diameter bores (Such &8 vahe
guiches) are measuned with a small hole gauge.
Orce adjusted to a slip-lil inside the
component, its position i locked and the
gauge withdeawn for measurement with &
micrameter (see Mustrations 3.9 and 3.100.

Vernier caliper

Note: The comntional fimear and dial gauge
Iype instruments ane described. Digital fypes
A ST I fBad, but 8re I MOoRe BxpeTIive.

@ The vernier caliper does nol provide the
precision of a micrometer. bul is versatie in
baing able to measure intemal and extemal
diameters. Some lypes also incorporale a
depth givege. It ks ideal for measuring clutch
péate friction material and spring free lengths

® To use the conventional linear scale
warnier, siacken off the vernier clamp screws
{1} and set its jaws ovar (2. or inside (3], the
ftem lo be measured (Seo lestrathon 311,
Slide the jaw into contipct, using the thumb-
wheet (4] for fine movement of the sliding
scale (5) then tighten the clamp scraws (1),
Read off the main scale {B) whene ihe 2ero on
the skiding scala (5) Intersects i, taking the
whola numbar to the left of the zero; this
provides the base measurement, View algng
the shiding scale and select the division which
lines up exactly with any of the divisions on
the main sgake, noting that the divisions
usually represents 0.02 of a millimetre. Add
thiz fine measuremant fto the base
maasuremant to oblain the total reading
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Plastigauge

#® Flastigauge ts a plasto materin! which can
ke compressed betwean Iwo surlaces to
miaasura tha oil clearance betwaan them, The
widith of the compressed Plastigauge is
measuréd agains! a calibrated scala to
dedarming the clearance,

® Common uses of Plastigauge are for
maasung the clearance betwesn crankshaft
joumnal and main bearing inserts, betwean
crankshalt journal and big-end bearing
inserts, and betwesn camahalt and bearing
surfaces, The following example describes
big-end od claprance measuremeant,

® Handle the Plasligauge malerial carefully
fto prevent distortion. Lising & sharp knile, cul
a lengih which corresponds with the widih of
the bearing being measered and place i
carafully across the jowmal 50 that it is paralal
with the shaft (see illustration 3.15). Camefully
install both bearing shells and ihe connecting

3,11 Vemnier componant parts (linear gauge) == " rod, Without rotating the rod on the journal

tighten its bolts or nuts (as applicable) 1o the
1 Clamp screws 3 lntarmal frws 5 Slicing scale 7 Dapth gauge specified torgue, The connecting red and
2 External jows 4 Thumbwheel & Main soale bearings are then disassembled and the

crushed Plastigauge examined,

In the expmple shown the tem measures @ Some vernier calipers are equipped with a

55,82 mm (see BNustration 3.12): dial gavge for fine measurement. Befone uss,
Bass moasurement 5500 mm check that the jaws are clean, then close tham
Fine measurament 0052 mm Py e chisck that thig dind gaugs reads 2ero,
Total figure 5592 mm It necessery adjust the gauge ring accordingly.

Slacken the vamier clamp screw (1) and sel its
jaws over (2. or inskde (3). the item to be
measured (see ilustration 3.13). Slide the
jawrs into contact, using The thumbwheal {(4)
tor fine movenant. Raad off the main scale (5)
whera 1he edge of the sliding scale {B)
intersacts i, takdng the whols number 10 tha
Iaft of the zero, this pmovides tha basa
msasurermont, Read off the riedle pasiticn on .15 Plastigaugs placad
the dial gauge (7) scala 10 provide the fina across shaft joumnal
measurement; each division represents 005 o ging the scale provided in the
of & miimatra. Add this fine measurement fo Plastigauge ki, measure the widih of the
tho base measuroment to obtain the 1618l aiedial 1o determing the oil clearance [soe
f llustration 3.16). Always remove all traces of
Plastigaungs afler uss using your fngemails.
In the exampie shown the item measures  Cawtion: Arriving at the correct clearance

55,95 mm (seo0 llustration 3.14); demands that the assembly is torgued
Bage measyirament 55.00 mm correctly, according to the seltings and
Fina maasuremant 00,85 mm sequence (where applicable) provided By
Tolal ligure 55,95 mm the motorcycle manufacturer,

1 Clamp scnew 5 Man scale
2 Extermal jaws 6 Siding scaly
3 Internal faws 7 Dral gavge 316 Measuring the width

4 Thurnbwhie! 314 Vernier gauge reading of 55.95 mm of the crushed Plastigauge
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Dial or DTI
fmmg#ﬁuqﬁnﬂcatnd

& A dial gavge can be used to accuratedy
misaseng small amounts of movement. Typical
uses are measuring shaft runout or shafl
endfboat {sideplay) and setting piston position
Tor ignithan timing on two-strokes, A dis gauge
sal usually comes with a range of different
probes and adapters and mounting equipmant,
® The gauge nesdis must point to zero
when al rest. Rolate the ring around its
pariphery b0 tero the gauge,

@ Chack that the gougs is capable of reading
thg extent of movamant in the waork, Most
gauges havie 8 smail dig sat in the face which
reconds whobs millimetres of movement as wall
as the fing scale arcund the face periphery
which is calibrated in 0,07 mm divigions. Read
off the small dial first to obtain the base
measurament, then add the measunsment from
thik fima Scala fo obisen the total reacing.

In the example shown the gauge reads

1,48 mim [gee illustration 3.17):
Base measurement 1.00 mm
Fire measurament 048 mam
Total figure 1.48 mm

e —

3.17 Dial gauge reading of 1.48 mm

@ H measuring shaft runout, the shaft most
be supported in vee-blocks and the gauge
mounted on & stand perpendicular to the
shaft. Rest the Hp of the gauge against the
centre of the shaft and rotate the shalt slowly
whilst watching the gauge reading [see
llustration 3.18). Take sevaral MaasuGERLS
aleng the length of the shaft and record the

3.18 Using a dial gauge to measure
shaft runout

maximum gauge reading as the amount of
rungul i the shaft. Note: The reading
cbtained will be fofal runout af fhal point -
some manufacturars specify that the runout
figure i hahad fo compare with their specified
FLroLT Brmie.

@ Endfloat (sideplay) measurement requires
that the gauge is mounted securely to the
surrounding component with its  probe
touching the end of the shafi. Using hand
pressure, push and pull on the shall aoling
the maximum andfloat recorded on the gauge
(s Hlustration 3,19).

3.19 Using a dial gauge to measure
shaft endiloat

® A dial gauge with suitabls adapters can ba
used to determine piston position BTDS on
two-stroke engines for the purposes of ignition
fiming. The gaugs, sdapter and suitable ength
probe ane installed in the place of the spark
plug and the gauge zerced at TDGC. If the
piston position is spectied as 1.14 mm BTDC,
rodate the engine back to 2.00 mm BTDC, then
showly forwards to 1.14 mm BTDC,

Cylinder compression gauges

® A compression gauge s uwsed for
measuring cylinder compression. Elhar the
rubber-cone type or the threaded adapler
type can be used, The latter i prefered 1o
ensura a perlact seal against the cylinder
head. A0 to 300 psl (0 to 20 Bar) typd gauge
[lor patrol/gasaline engines) will be suitable
for metoncycles.

@ Tha spark plug s removed and the gauge
either held hard against the cylinder head (oone
type) or the gauge adapler screwed nto the
cylinder head (threaded typa) (see llustration
4.20). Cylinder compressian is measunod with
the angine turning over, but Not nunnang - cary
oul the compréssion test as described in

Fault Finging Equipmant. Tha gauga will hold
e reaching until manually reieased.

Qil pressure gauge

® An ol pressure gauge B8 used for
measuring enging oil pressure, Most gauges
come with a set of adaplers o it the thread of
the take-off point (see illustration 3.21) i the
take-olf point specified by the motorcycle
manulacturer 5 an external oll plpe union,
make sure that the specified replacement
unicn i used to prevent ofl starvation,

3.21 Oil pressure gauge and take-off point
adapter (arrow)

® Ol pressure s measwred with the énging
running (al a specific rpm) and often the
masnufacturer will spacity pressure Bmits for a
cold and hot engine.

Straight-edge and surface plate
® |f checking the gasket face of a
component for warpage, place o steel rule or
precision straight-edge across the gasket face
and measure any gap belwean the straight-
edge and component with feeler gauges [see
ilustration 1.22), Check diagonadly across the
comgponent and betwesn mounting holes (see
illustration 3.2:3).

3,22 Use a straight-edge and feeler
gauges to check for warpage

compression gauge
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® Checking individual components for
warpage, such as clutch plain (mofal) plates,
requires o poerfectly flat plate or piece or plate
glass and feeler gauges.

4 Torque and leverage

What is torque?

® Tomue descrbes the twisling force abowut
a shalt. Tha amount of lonque applied i
detarmined by the distance from ihe centre of
e shiatt to the end of the lever and the amossnt
of forca being applisd 1o the end ol the lever;
distance multiplied by lorce equals torque.

@ The manufacturer applies a measured
forque to a bolt or nut to engure that i will not
slackon In use and 1o hold two components
securaly together without movement in the
joinit. The actual lorque setting depends on
tha thread size, bolt or nut material and the
composition of the components bedng held,

& Too itk torgue may cause the fastensr to
lposen dus to vibration, whereas too much
torque will distorl the joint faces of the
component or cause the fastensr to shear off.
Ahways stick 1o the specified lorque satting.

Using a torque wrench

@ Check the calibration of the torquae
wrench and make Sure it his a sudabile rangse
for the job, Torgue wrenches are available in
Nm (Newdon-metras), kgl m (kilograms-Torce
metra), Ibf # (pounds-feet), I in (inch-
pounds). Do not confuse lof ft with b in.

@8 Adjust the tool to the desired lorque on
the scale (see Mlustration 4.1). If your torque
wrench |5 not calibrated in the units spacified,
carafully convert tha figure (aes Conversion
Factors). A manufacturer sometimes gives a
forgue setting as a range (B 1o 10 Nm) rather
than a sangle figura - in this case ot the tool
midway batween tha bwo settings. The same
torque may be expressed as 9 Nm = 1 Nm.
Some torque wrenohes have a method of
locking the satting so that i i=n't inadvertently

4.1 Set the torgue wrench index mark to
the setting requirad, in this ease 12 Nm

® Install the bolts/nuls in their cormect
Incathon and secure them bghtly. Their thresds
must be clean and free of any old locking
compound, Unless spacified the threads and
flgnge should be dry - oiled threads are
necessary in certain circumstances and the
manufsciunes will take this into account in the
specilied torgue figure. Similarly, the
manutactune may also specify the applicaton
of thread-locking compound.

& Tightan the fastensrs in the specified
sequence wntil the torque wrench clicks,
indicating thal the lorque setting has boen
reached. Apply the torque agaln o doubla-
chack the setting. Where dilferent thread
dismeter fasteners secure the component, as
a rule tighten the larger diamater ones first,

® When the torgue wrench has been
finished with, release the lock (whera
apphicable) and fully back ol 15 setting to 2ero
- do nol leave the torque wrench lensionad,
Alsn, do nol use a torque wrench for

slackening a Fastansr,
Angle-tightening

® Manufacturers often specify a figure in
degrees for final tightening of a fastener, This
usually follows tightening 1o a specific torque
setting.

® A degree disc can be sef and attached to
the sockel (see illustration 4.2) or a
protractor can be used to mark the angée of
movamant on the bolt/nut head and the
surrounding casting (see ilustration 4.3).

Loosening sequences

®  Where more than one boltnut secures a
component, loosen each fastener evenly a
ittle at a time, In this way, nod all the stress of
the joint is held by one fastener and the
componants are not likely 1o distort,

@ | atightening sequence | provided, work
in tha REVERSE of this, but if not, work from
the outside in, In a criss-cross sequence (see
iMustration 4.4).

4.4 When slackening, work from the
gutside inwards

Tightening sequences

& I a componan! ks held by more than one
fastener i1 is important that the retaining
bolte/nuls are tightened evenly 1o pravent
uneven stress build-up and distortion af
seading laces. This i especially important on
high-comprassion joints such as the cylinder
haad.

® A sequence |5 usually provided by the
manufacturer, elther in a diagram or actually
rnarked in the casting. If not, always stan in
the cenire and work outwards in o criss-cross
pattern (see Mlustration 4.5). Start off by
securing ali bolta/nuts finger-tight, then sot
tha torque wrench and tighten each faslanar
by a small amount in gecquence until the finag
torque s reached. By following this practice,

4.2 Angle tightening can ba accomplished
with a terque-angle gauge . . .

surrounding component

4.5 When tightening, work from the
Inside sutwards
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the joint will ba held evenly and will not be
digtorted. Important folnts, such as the
cylinger head and big-end fastenars often
have two- or thres-stage tonque settings.

Applying leverage

& Use tools at the correct angle, Position a
sockel wranch or spanner on the bolft/nut 30
thd yiow pull it 1owards you when locsening. if
thés can't be dome, push the spanner without
curling wour Tesgers around it (seo illustration
4.8) - the spannar may alip or the fastenar
toosen suddenly, resulting in your fingers
being crushed Boainst & component

4.6 If you ean't pull on the spanner to
loosen a fastenar, push with your hand open

& Additional leverage = gained by axtending
thi bangth of the lever. The best way to do this
is to use & breaker bar instaad of the regular
langth 1ool, or 1o slip a length of tubing over
the end of the spanner or socket wrench,

® | additional lsversge will nol work, 1he
fastenar head ks elther damaged or fiomily
corraded in place (seo Fastenars).

§ Bearings

Bearing removal and installation

Drivers and sockets

® Belors removing a bearing, always
Inspect the casing to see which way it must
be driven oul - someo casings will have
retnining plates or a cast stap. Also check for
any identifying markings on the bearing and i
Installed to & certain degth, measure this ot
this stage. Somea rofler bearings ane seabad on
ong side - lake nota of the orginal Ftted
position,

® Bearings can be driven oul of a casing
using a bearing driver tool (with the correct
sizo hoad) or a socket of the correct diameter,
Saelect the driver head or sockel so that it
contacts the outer race of tha bearing, not the
Daltsfrollars of inner race. Always support the
casing around tha bearing housing with wood
blocks, otherwise there is a risk of fracture.
Thea bearing ts driven out with a few blows on
tha driver or socket from a heavy mallel
Urnless access is severaly restricted (as with
wheel bearings), a pin-punch s not
recommaended unkess it is mowed anound the
bearing to keep it aguare in ks housing.

® The same equipment can ba used to
inglall bearngs. Make sure the bearing
howsing ks supported on wood blocks and line
up the bearing in its housing. Fit the bearing
a8 noted on removal - generally they are
instalied with their marked side facing
outwards. Tap the bearing squaraly inlo its
housing using & driver of sockal which baars
anly on the baaring's ouler race - contact with
the bearing ballsfrollers or inner race will
destroy it ($ee llustrations 5.1 and 5.2).

@ Check that the bearing inner race and
balls/rollers rotate froetly,

- Pl i 1
5.1 Using a bearing driver against the
bearing's outer race

5.2 Using a large socket against the
bearing's outer race

Pullers and slide-hammers

® Where a bearing is pressed on a shaft a
puller will be required to extract it [see
llustration 5.3). Make sure that the pullar
clamp or legs fit securely behind the bearing
and are unlikedy to slip out. If pulling 8 bearing

5.3 This bearing puller clamps behind the
bearing and pressure is applied to the
shatt end to draw the bearing off

off a gear shalt for axampls, you may hive bo
locate the pullar behind a goar pinkon if thens is
N Bocess to the race and draw the gedar pinicn
off the shalt as wedl (Se Mustration 5.4).
Caution: Ensure that the puller’s centre
bolt lecates securely against the end of the
shaft and will not siip when pressure i3
applied. Also ensure that puller does not
damage the shaft end,

5.4 Where no sccess is avallable to the
rear of the bearing, It is sometimes
possible to draw off the adjacent
component

® Operate the puller g0 that 1S centre balt
exars pressurg on tha shaft end and draws
itha bearing off the shaft,

® ‘Whan installing tha baaring on the shaft,
tap only on the bearng's inner race - contact
with the balls/rolers or outer race with destroy
the bearing. Use a socket or lengih of tubing
as a drilt which fits over the shaft end (see
Mustration 5.5).

5.5 When Installing & bearing on a shailt
use a pigce of tubing which bears only on
the: bearing's inner race

& Whare a bearing locates in a biind hoia in
@ casing, it canno! be driven or pulled out as
described above. A slide-hammer with knifa-
edged bearing puller attachmant will be
required. The puller attachment passes
ihrough the bearing and when tightened
axpands to fit firmly bohind the bearing (see
iNustration 5.6). By operaling the slide-
hammer part of the tool the bearing is jamed
out of its housing (ses llustration 5.7).

& Itis possibla, if the bearing is of reasonabls
wiaight, for it to drap cut of its housing if the
casing is heated as descrbed below, If thi
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5.6 Expand tho bearing puller g0 that it
locks behind the bearing . . .

5.9 Drawbolt compeonent parts assembled
on & SUSspension am

Bt or langth of threaded bar
tubing irdermal diamater)
than d

bogring)
7 Washer fexternal dlameter siightly smailar
than bearing)

5.7 ...attach the slide hammer to the
bearing puller

mothod is attempted, first prepace a work
surface which will enable the casing 1o ba
tapgped tace down o heip deslodge the baaring
@ wood surface is keal since it will not
damage the casing™s gaskel surface. Wearng
protective gloves, tap the heated casing
several limes agains! the work surace 1o
disledge the bearing under it own weight (ses
lIhustraticn 5.8).

58 Tapping a casing face down on wood
blocka can often disicdge a bearing

@ Bearings can be installed in blind holes
wsing the drivier or sockal method described
absorye,

Drawbolts

& \Whare a boaring o bush i set in the eye of
a component, such as a suspenshon Bnkage
arm or connecting rod smal-end, removal by
drift miy damags the component. Furthermaone,
a rubber bushing in a shock absorber eye
cannot successhully ba diven oul of position. I
access is available to a engineering press, the
tisk s siraightforeard. I not, & dranvboll can be
intwicated o extract the baaring or bush

5.10 Drawing the bearing out of tha
suspension arm

®  To extract the bearngbush you will nead
o long bolt with nut {or plece of threaded Dar
with two nuts), a piece of tubing which has an
internal diamater larger than the bearing/bush,
anothar plece of tubing which has an external
diamaeter slightly smaller than the bearing/
bush, and a selection of washers (sea
iliustrations 5.9 and 5.10). Nole that the
pieces of tubing must ba of the sama length,
or longer, than the bearingbush,

& The sarme kit (without the pleces of fulbing)
can be usad 1o draw the now bearingbush
back into place (See Nustration 5.11).

5.11 Installing a new bearing (1] in the
SUSPENSIen arm

Temperature change
& If the baaring’s outer race i a light / in
the casing, the aluminium casing can be
heated 1o release its grip on the bearing.
Aluminium will expand al & greater rate than
e Sleal bearing outer race. Thare are several
witys to do this, but avoid any localised
extrema heat (such as a blow torch) -
aluminium afioy has a low melting point.
@ Approved methods of healing a casing
are using a domestic oven (heated to 100°C)
or immerging he casing in boiling water (see
Mlustration 5.12). Low lemperalure range
iocaliged heat sources guch 43 a paint stripper
heat gun or clothes iron can also be used (sea
iNustration 5.13). Alternatively, soak a rag In
bodling water, wring i out and wrap it around
the bearing hoawssing.
Warning: All of these mathods
require care in use to prevent
scalding and burns fo the hands.
Waar profective gloves when
handiing hot componants.

5.12 A casing can be immersed in a sink
of bailing water to ald bearing remaowval

5.13 Using a localised heat source
to aid bearing removal

® If heating the whole casing note that
plastic components, such as the newulral
gwilch, may sulfer - remove them beforehand.
& After heating, remove the bearing as
described above. You may find that the
expansicn is sufficient for the bearing to fall
out of the casing under its own weight or with
a light tap on the driver or sockel.

@ If necessary, the casing can be heated lo
aid bedaring installation, and this is sometimes
the  recommendad procedurs i the
motorcycle manufacturer has designed the
housing and bearing fit with this intention.
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® Installation of bearings can be eased by
piacing them in a freezer the night before
installation. The steel bearing will contract
slightly, allowing easy insartion In s housing,
This is often useful whan installing stearing
head outer races in the frame.

Bearing types and markings

@ Plan shell bearings, ball bearings, needle
rofler bearings and tapered roller Bearings will
ol be tound an molorcycles (ses Hustrations
5.14 and 5.18). The ball and roller types ame
usually caged Detween an inner and outer
raca, but uncaged varations may be found.

5.14 Shell bearings ane either plain or

5.15 Taperad roller bearing (&), needle
roller baaring (B) and ball journal baaring (C)

@ Shell bearings {often called inserts) are
usually found at the crankshaft main and
confsClng rod big-and whens they are good
at coping with high loads. They are made of a
phosphar-bronze  materal and  are
impregnated with satf-lubricating properties.
® Ball bearings and naedle rofler bearings
consist of a steel inner and outer race with the
balls or rollers belween the races. Thay
requine constant lubrication by oll or grease
and are good at coping with axial loads. Taper
roller Bearings congist of rollers sel in a
tapered cage sef on the inner race; the outer
race is soparale. They ank good al coping with
axial loads and prevent mowamant along the
shaft - a typical appiication |5 in the steering
Fharad

@ Bearing manufachirers produce bearings
1o 150 size standards and stamp one face of
the bearing to indicate its internal and external
diamater, load capacity and type (see
Hhrstration 5.16).

® Melal bushes are usually of phosphor-
bronze material. Rubber bushes are used In
suspension mounting eyes. Fibre bushes have
also bean used in Ssuspensaon phols.

516 'ﬁjp:hF bearing marking

Bearing fault finding

® |f a bearing outer race has spun in is
nousing, the housing material will be
damaged. You can use & beading locking
compound 1o bond the outer mce in place if
damage is nol 100 severe.

® Shell bearings will fall due to damage of
thair working surface, as a result of lack of
lubrication, corrosion or abrasive particles in
tha oil (see ilustration 5.17). Small particles
of dirt in the ol may embed in the bearing
matarial whereas langer partiches will scor tha
bearing and shaft jowrnal. If a number of short
journeys are made, Insulficient heat will be
generated to drive off condensation which has
basit up on thi bedeings:

FﬂHGUE FNI.UHE MPROFPER SEATING
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547 Typlcal bearing faillures

@ Ball and rofler bearings will fail due 1o lack
of lubrication or damage to the balis or rolers.
Tapered-rolier bearings can be damaged by
overioading them. Unless the bearing is
sealed on both sides, wash 1 in parafiin
(kerosana) fo remove all old greass then allow
it to dry. Make a visual inspection kooking to
dented balls of rollers, damaged cages and
worn or pitted races (see Rlustration 5.18).

® A ball bearing can be chiscked Tor wear by
listening to it when spun. Apply a film of light ol
1o tha bearing and hold it close to the ear - hold
the ouler race with one hand and spin the innc

518 Elunnhnfhlll-uurmlbeﬂ'h'bﬁ'lﬂﬂl
damaged balls and cages

5.19 Hold outer race and listen to ner
race when spun

race with the othes hand (See llustration 5.19).
The bearing should be admost sient when
spun; i i grates or rattes it is wom

6 Oil seals

0il seal removal and installation

@ Gil seals should ba renewed every time a
component is dismantked,. This s becaige the
saal Bps will become set to 1he sealing surlace
and will i necessnly resaad,

® Cil seals can be prised out of position
using a large flat-bladed screwdriver [see
Mustration 6.1). In the case of crankcass
geals, check first that the seal is not lipped on
the inside, preventing its removal with the
crankcases joined.

6.1 Prizge out oil 2eals with a large
flat-bladed screwdriver

® HNew seals are usually instaled with thesr
marked face (containing the ssal reference
code) outwards and the spring side towards
the flusd being retained. In certain cases, such
a5 a two-stroke engine crankshafl seal, a
double kpped seal may be used dus to there
boing fluid or gas on each side of the joint.
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® LUse a bearing driver or socketl which
bears onfy on the outer hard edge of the seal
1o install it & the casing - tapping on the innar
edge will damage the sealing &p.

Qil seal types and markings

® Ol seals are usually of the single-lipped
type. Double-lipped seals are found where a
liquid or gas is on both sides of the joinl.

@ Ol seals can harden and losa their sealing
abifity if the motorcycle has been in storage
for & long period - renawal &5 the only solution.
& Ol seal manufacturers also conform 1o
the IS0 markings for seal size - these are
moulded info tha outer face of the saal (see
iBustration 6.2).

6.2 These oll seal markings indicate
Inside diameter, cutside diameter
and seal thickness

7 Gaskets and sealants

Types of gasket and sealant

@ Gaskets are used to senl the mating
surfaces botween components and keep
lubricants, fulds, vacuum orf prRessune
contalngd within the assembly. Aluminium
gaskets ara somatimes found at the cylinder
joints, butl most gaskeis are paper-based. If
the mating surfaces of the components being
jpined are undamaged the gasket can ba
installed dry, although a dab of sealant or
grease will be useful 1o hold it in place during

ansembsdy.
® ATV (Room Temperature Vwlcanksing)
sEcong rubber sealanis cure whan exposed to
moistura in the atmosphere, These sealanls
are good atl filing pits or imegular gasket faces,
bt will tend 1o be lorced out of the joing undéar
vary high lorgque. They can be used o replace
a paper ﬂﬂ:b@t. but first make sure thal the
width of the paper gasket is not essential to
the shimming of internal components. ATV
sealants should not be used on components
containing petrol {gasoling),

@ Mon-hardening, semi-hardening and hard
setling liqusd gaskel compounds can be used
with a gaske! or belween a metal-to-metal
joint. Select the sealant to suit the application:
univirsal nen-hardening sealant can be used
on virtually all joints; semi-hardening on joint
faces which are rough or damaged; hard
safting sealant on joinls which require a
permanant bond and are subjected 1o high
temperaiure and pressure. Note: Check first if

the paper gaskel has & bead of sealant
impregnated in itz surface before applying
additional sealant.

® When choogsing a séalant, make sure it is
sullable for the application, particularly i
beting applied in a high-temperature srea or in
the vicinity of fusl, Gertain manufacturars
produce sealants in edther claar, siver or black
colours to match the finish of the angine. This
has a particular application on motorcyclas
whisre much of the engine is axposed.

® Do not over-apply sealant. That which ks
squeezed out on the outside of the jaint can
b wiped off, whereas an excess of sealant on
the Inside can break off pnd clog odlways.

Breaking a sealed joint

@ Age, heat, pressure and tha use of hard
setling saalant can cawse two components o
shick logather 5o tightly tht thiy are difficult to
soparate using finger pressura alone, Do not
rasor 1o using levers unless there ks a pry point
provided for this purpose (Seo illustration 7.1)
or alse the gasket surfaces will be damaged.

®  Use a soft-faced hammer [ses lllustration
7.2) or a wood block and conventional
hammar 1o strike the componant near the
mating surface. Avold hammaering against cast
extramities since they may break off, If this
methad fails, try using a wood wedge between
the two campanints,

Caution: If the joint will nol separate,
double-chock that you have removed aill
the fasteners.

T.1 Ha pry point is provided, apply gently
prossure with a Nlat-bladed scrowdriver

o/

7.2 Tap around the joint with a soft-faced
mallat if necessary - don't strike cooling fins

Removal of

old gasket and sealant

® Paper gaskets will most kely come away
compiete, leaving only & fow traces stuck on

Most components have one or fwo
hollow locating dowels between the
twa gasket faces. If & dowel cannot be
removed, da not resor to gripping it
with pliers - it will almost cartainly be
distorted. Install o close-fitting socket
or Phillips screwdriver inte the dowel
and then grip the ocutor edge of the
dowel to free it

tha sealing faces of the components. It is
imparative that all traces arg romoyved (o
ensure cormect sealing of the new gasket.

@ Very carefully scrape all races of gasket
away making sure that the sealing surlaces
are nol gouged or scomed by the scraper (See
ilustrations 7.3, 7.4 and 7.5). Stubbom
deposits can be removed by spraying with an
aerosol gaskel removar. Final preparation of

7.5 ...or a household scraper
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-

7.6 Fine abrasive paper is wrapped around
a Mat file to clean up the gasket face

8.1 Tighten the chain breaker to push the
pin out of the fink . .,

7.7 A kitchen scourer can be used on
stubborn deposits

the gasket surface can be made with very fina
abrasive paper or a plastic kilchen scourer
(see illustrations 7.6 and 7.7},

@ Oid zealan! can be scraped or pesled off
compongants, depending on the type originally
usad,. MNote thal gasket removal compounds
are avallable to awold scraping the
components clean; make sure the gashet
remover suits the type of seakant used,

8 Chains

Breaking and joining
final drive chains

@ DOvive chains for all but small bikes are
continuous and do not have a clip-type
connecting link. The chain must be broken
u=ing a chain breaker tool and the new chain
secursly riveted together using a new solt
rivei-type link. Never use a clip-type
connecting link instead of a rivet-type link,
axcepl in an emergency. Varous chain
breaking and riveting tools ane available, either

as separate tools or combined as Bestrated in
A Warning: The need to rivet the
of the motorcycle is very Nkaly to

The 2of link ping ook like they hove baan

the accempanying photographs - read the

nstructions suppled with tha 1003 caralully,
naw link pins correctly cannot
be overstressed - loss of control

resull if the chaln breaks in use.

& Aotate the chain and ook for the soft lnk,

deaply centre-punched instead of peenad over

o

. .
8.3 ...and separate the chain link
liker alt the other pins (see Biustration B8.8) and
Its sideplate may be a different colour. Position
the soft link midway batween the sprockets
and assemble the chain breaker 1ol over ani
of the soft link pins (see illustration 8.1).
Operate the ool (o push the pin oul through
the chain (sea Hlustration 8.2). On an O-ring
chain, remove the O-rings (see llustration
B.3). Carry out the same procedure on the
othar sodt Enk pin.

Caution: Certain soft link pins {particularly
on the larger chains) may require their
ands to be filed or ground off befare they
ean be pressed oul using the tool.

& Check that you have the correct size and
strangth (standard or heawvy duty) new soft link
- do not reuse the old link. Look for the size
markimg an the chain sideplates (see
illustration 8.10}.

@ Position the chain ends so that thay are
engaged over the reéar sprocket, On an Q-ring
chain, install a new O-ring over each pin of the
fink and insert the link through the two chain

B4 Insert the new soft link, with O-rings,
through the chain ends . . .

B.5 ...linstall the O-rings
over the pin énds . ..

8.6 ... lollowed by the sideplate

onds (soa illustration B.4). install a new O-ring
over the end of each pin, followed by the
sideplate (with the chain manufacturer's
marking facing outwards) (see Hlustrations
8.5 and 8.6). On an unsealed chain, inser the
fink through the two ehain énds, then install
the sideplate with the chain manufacturer's
marking facing outwards,

@ MNote that i may not be possible 1o nstall
the sideplate using finger pressure alone, If
wsing a joining tool, assemble it so that the
plates of the tool clamp the link and press the
sideplate over the pins (see [lustration 8.7).
Otherwise, use two small sockels placed over

B.7 Push the sideplate into position
using a clamp
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B8 Assemble the chain riveting tool over
one pin at a ime and tighten it fully

8.8 Pin end correctly riveted (A},
pin end unriveted (B)

the rivet ends and two peecas of the wood
belwean a G-clamp, Dperaté the clamp 1o
pross thi sideplate over the pins,
& Assembie the joining tool over one pin
{following the maker's nstructions) and
fighten the tool down 1o spread the pin end
securaly (see ilustrations 8.8 and 8.8). Do
the same on tha other pan,
Warning: Check that the pin
ends are secure and that there is
no danger of the sideplale
coming loose, I the pin ends are
cracked the =oft link must be renewed.

Final drive chain sizing

@ Chaing are sized using a three digit
number, followad by a suffix 1o denole the
chain type (see llustration 8.10). Chain type
s either standard or heavy duty (thicker
sideplates), and alse unsealed or CO-ring/
X-ring type,

® The first digit of the number relates 1o the
pitch of the chain, ie the distance from the
centre of ong pin to the centre of the naxt pin
[se0 Mlustration 8.11). Piich is expressed in
sighths of an inch, as follows:

810 Typical chain size and type marking

8.11 Chain dimensions

Sires with & 4 fag 425
furve a pifch of 142 ineh (12,7 mm)

Sires cormmencing with a § fag 520)
have a pitch of 5/8 inch (15.9 mm)

Sires commancing with a & feg 630)
have a pifch of 304 inch (18,1 mm)

® The second and third digits of the chain
size relate to the width of the rollers, again in
imperial undts, Bg the 525 shown has 516 inch
({784 mm) rollers (see llustration 8.11),

& Hoses

Clamping to prevent flow
& Small-bore Mexible hoses can be clamped
to prevent fiuld fiow whilst a component is
workad on. Whichever method is wsed, ensure
that the hose maledal is nol permanently
distorted or damaged by the clamp.
i) A brake hose clamp avaiabie from auto
accessory shops (see Wlustration 8.7)
k) A wingnut type hose clamp (see
Nustration 8.2).

9.1 Hoses can be clamped with an
automotive brake hose clamp ...

8.2 ...a wingnut type hose clamp ...

¢ Two sockeis placed each side of the hose
and hedd with straight-fawed seif-iocking
grips (see Mustration 9.3).

o Thick card each side of the hose held
barbvesar straight-jawed sedf-locking gnps
(sea ilustration B.4),

9.3 ... two sockels and a pair of

self-locking grips . ..

B4 ... or thick card and solf-locking grips

Freeing and fitting hoses

& Always make sure the hose clamp s
meved weall clear of tha hose end. Grip the
hosa with your hand and rotate it whikst
pulling it off tha union, | tha hése has
hardenad dua to age and will mot move, siit it
with & sharp knife and peal its ands off tha
wrion (See dlustration 9,5).

@ HResist the temptation to use grease or
soap on the unions 1o aid instaliation; although
it helpa the hosa slip over the union il will
equally aid the escape of Musd from the joint, It
is preferable to soften the hose ends in ol
wiater and wat tha inside suface of the hose
with water or 8 fluld which will evaporate,

9.5 Cutting o coolant hose fres
with & sharp knile
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Length (distance)
Inches (in)

Feat (it}
Mikes

Volume (capacity)
Cubic nches (cu in; in
Imperial pints imp pf)
impevial quarts (imp gt
Imperial quarts {imp qtp

s quarts (US qf)

imperial gaflons (Imp gal)
imperial gallons (Imp gal)
LS galions (LS gall

Mass (weight)
Ounces (oz)
Pounds (I

Force
Ounces-force (ozf; oz}
Pounds-Tfonce [Tbi; Tb)
Newlons (N)

Pressure

Pounds-lorce per square inch
(psi; lbiin®; BAinT
Pounds-lorce pie square inch
(pai; Ibdin; Bafin
Pounds-force per sguare inch
(pesi; IbdnT; Bdin
Pounds-force per squane inch
ffps; 1b4n'; ivin)

Kilopascals «Pa}

Militsar (mibar)
MiSibar (mibar)

Millibar (mmiar)

Millibiar (mibar)
Millimetres of mercury (mmig)
Inches of water [inH,0)

X254 = Millimetres jmm)

%0305 = Metres (m)

® 1,808 = Kilometres (km)

% 18,387 = Cubic cenlimetres (cc; crm?

x 0568 = Lires ()

% 1137 = Lires ()

% 1.201 = US quars {US gf)

% 0946 = Litres ()

% 4546 = Litres ([

x 1.201 = US gallons (LIS gal)

x 3785 = Litres(

X 2835 = Grams (g)

x 0454 = Kilograms (kg)

® 0278 = Mewtons (N)

X 4.448 = Newtons (M)

® 0 = Kilograms-force (kgf: kgl

x 0070 = Kiograms-force por squane
cantimetre kgliem® kg'em?)

x 0.088 = Aimosphaeres (atm)

x 0.06% = Bars

x 6895 = HKilopascals (kPa)

x 0.01 = Kilograms-force par square
cantimetre (kgh'cm®; kg'cm)

® 100 = Pascals (Pa)

x 00145 = Pounds-force per square inch
(psk; Rl Ibvin)

¥ 075 = Milimetres of mescury (mmHg)

x 0401 = Inches of water (inH.0)

x 0.535 = Inches of water (inHC)

x 0.036 = Pounds-force per squane inch
(i Mof/An®; i

Torgue (moment of force)

Pounds-force inches

(it in; B im)

Pounds-torcs inchies

(it i B i

Pounds-force inches

et in: b i)

Pounds-force feet (Ibf ft; Ib i)
Pounds-torca feet (bl f1; b 1)
Howton matres (Mm)

Power
Horsepowar (hpj

Velocity (speed)

Miles per hour (milles/hr: mph)
Fuel consumption*
Miles per gallon {mpg)
Temperature

% 1.152
® 0113
x 0.083
x 0138

x 1.356
x 0,102

x T45.7

x 1.608

x 0,354

Degrees Fahrenhedt = (*C x 1.8) + 32

Kilograms-force centimetre
(kg cm; kg cam)
MNawton matres (Nm)

Pounds-Tforce feat (I 11; 1b ft)

Kilograms-force matres
(gt m; kg m)

= Mewion metres (Nmj
= Kilograms-force matres

(ke m; kg )

Watts (W)

% 0.0394 =
x 3281 =
®x 0621 =

fitiiis

WA E W E

x G =
X 0225 =
X*AB =

K 14223 =
% 14,606 =

0145 =

x GB.94T =

1333 =
2491 =
1,068 =
2r68 =

oM M M

x 0868 =
X BES =
x 12 =
£ 728 =

x 0738 =
x 0804 =

x 00013 =

Kilometres per howr kenvhre; kphj x 0621 =

Kilometres per litre {lumT)

X 2825 =

Encheaas (in}
Faat (ft)
Milas

Cubic inches (cu in; In%)
Imperial pints imp pt)
Imperial quarts (Imp qt)
Imparal quarts (imp qt)
US quarts (US gt)
Imperial gallons img gal)
Imperial gallons (mp gal)
US gallons (US gal)

Qunces (o)
Pounds (b}

Ouncas-force (orf; oz)
Pounds-farce (ibf; Ih)
Mewtons (M)

Pounds-torce per square inch
(ipsd; Babfin'; Invfin®
Pounds-force pér squarne inch
(psi; Rlfin, /e
Pounds-force per squane inch
[psi; Tofin; Ibvin®
Poundis-force per sguarne inch
(pal; Indfin; IbmT)
Kilopascals (kPa)

Millibsar {rribar)
Miillibar {mbar)

Millibar {rbar)

Millibar {rmibar)

Millimalres of mercury (mmHg)
Inches of water {inH, O}

Pounds-force inchos

{ibd i b i)

Pounds-force inches

fibd i It in)

Pownds-force inches

{ibd im; B in)

Pounds-force feat (iof #; i fi)

Pounds-force feet fiol ft; ib it}
Newton matres (Nm)

Horsepower (hip)
Miles por hour (miles/he: mph)

Miles per gallon {mpg)

Dagrees Calsius (Degrees Centigrade; °C) = (°F - 32) < 0.56
"It is common praclice o comat from miles per galiion (mpg) o Gtres/T00 kiometres (1100, where mog x V100 kom = 282



Motorcycle chemicals and lubricants rere2:

A number of chemicals and
lubricants are available for use in
motorcycle maintenance and repair.
They include a wide variety of products
ranging from c¢leaning solvents and
degreasers to lubricants and protective
sprays for rubber, plastic and vinyl,

@ Contact point/spark plug cleaner is
a solvent used to clean oily film and dirt
from points, grime from electrical
connectors and oil deposits from spark
plugs. It is oil free and leaves no residue.
It can also be used to remove gum and
varnish from carburettor jets and other
orifices.

® Carburettor cleaner is similar to
contact peint/spark plug cleaner but it
usually has a stronger solvent and may
leave a slight cily reside. It is not
recommended for cleaning electrical
components or connections.

® Brake system cleaner is used to
remove grease or brake fluid from brake
system components (where clean
surfaces are absolutely necessary and
petroleum-based solvents cannot be
used); it also leaves no residue,

@ Silicone-based lubricants are used
to protect rubber parts such as hoses
and grommets, and are used as
lubricants for hinges and locks.

® Multi-purpose grease is an all
purpose lubricant used wherever grease
is mora practical than a liquid lubricant
such as oil. Some multi-purpose grease
is coloured white and specially
formulated to be more resistant to water
than ordinary grease.

® Gear oil (sometimes called gear lube)
is a specially designed oil used in
transmissions and final drive units, as
well as other areas where high friction,
high temperature lubrication is required.
It is available in a number of viscosities
(weights) for various applications,

® Motor oil, of course, is the lubricant
specially formulated for use in the
angine. It normally contains a wide

variety of additives to prevent corrosion
and reduce foaming and wear. Motor oil
comes in various weights (viscosity
ratings) of from 5 to 80. The
recommended weight of the oil depends
on the seasonal temperature and the
demands on the engine. Light oil is used
in cold climates and under light load
conditions; heavy oil is used in hot
climates and where high loads are
encounterad. Multi-viscosity oils are
daesigned to have characteristics of both
light and heavy oils and are available in a
number of weights from 5W-20 to 20W-
50.

® Petrol additives perform several
functions, depending on their chemical
makeup. They usually contain sclvents
that help dissolve gum and varnish that
build up on carburettor and inlet parts.
They also serve to break down carbon
deposits that form on the inside surfaces
of the combustion chambers. Some
additives contain  upper cylinder
lubrricants for valves and piston rings.

® Brake and clutch fluid s a specially
formulated hydraulic fluid that can
withstand the heat and pressure
encountered in brakefclutch systems.
Care must be taken that this fluid does
not come in contact with painted
surfaces or plastics. An opened
container should always be resealed to
prevent contamination by water or dirt.

® Chain lubricants are formulated
especially for use on motorcycle final
drive chains. A good chain lube should
adhere well and have good penetrating
qualities to be effective as a lubricant
inside the chain and on the side plates,
pins and rollers, Most chain lubes are
gither the foaming type or quick drying
type and are usually marketed as sprays.
Take care to use a lubricant marked as
being suitable for O-ring chains,

® Degreasers are heavy duty salvents
used to remove grease and grime that
may accumulate on engine and frame
components. They can be sprayed or

brushed on and, depending on the ype,
are rinsed with either water or sclvent,

® Sclvents are used alone or in
combination with degreasers to clean
parts and assemblies during repair and
overhaul, The home mechanic should
use only solvents that are nen-flammable
and that do not produce irritating fumes,

® Gasket sealing compounds may be
used in conjunction with gaskets, to
improve their sealing capabilities, or
alone, to seal metal-to-metal joints.
Many gasket sealers can withstand
extreme heat, some are impervious to
petrol and lubricants, while others are
capable of filling and sealing large
cavities. Depending on the intended use,
gasket sealers either dry hard or stay
relatively soft and pliable. They are
usually applied by hand, with a brush, or
are sprayed on the gasket sealing
surfaces.

® Thread locking compound is an
adhesive locking compound that
prevents threaded fasteners from
loosening because of vibration. It is
available in a variety of types for different
applications.

® Moisture dispersants are usually
sprays that can be used to dry out
elactrical components such as the fuse
block and wiring connectors. Some
types can also be used as treatment for
rubber and as a lubricant for hinges,
cables and locks.

® Waxes and polishes are used to
help protect painted and plated surfaces
from the weather. Different types of paint
may require the use of differant types of
wax polish. Some polishes utilise a
chemical or abrasive cleaner to heip
remove the top layer of oxidised (dull)
paint on older vehicles. In recent years,
many non-wax polishes (that contain a
wide variety of chemicals such as
polymers and silicones) have been
introduced. These non-wax polishes are
usually easier to apply and last longer
than conventional waxes and polishes.



rerezz MOT Test Checks

About the MOT Test

In tha LK, all vashicles mone than threa yaons
okd ane subpect to an annual last to ensure that
they masl minimum safoety requirements, A
currsnl Pest cerificate must e msued belore
& maching can ba used on public roads, and
Is redpuired belore a road fund licence can be
issudd. Riding without a current test
cartificata will adso imalidate your insuranca.

For most ovners, the MOT test = an annual
cause for anxiety, and this is largely due lo
owners not baing sure whal noads to be
cheched prior 1o submitling the motorcyche
for testing. The simple answer is that a fully
roadworthy molodcycle will hive no difficulty
In passing the test

This is a guide to getting yowr moloreycle
thraugh the MOT tesl. Ctedously it will nod bo
possible to examing the motorcycls 1o the
same slandard as the professional MOT

Electrical System

tester, particularly in view of the equipmant
reqquined for some of tha checks. Howaver,
waorking through tha following procedunes. will
enable you o identify any problem areas
batore submitting the motorcycle for the test.

It has only bean possible to summarse the
test requirements here, based on the
reguiations in force a1 the time of printing, Test
standards ane becoming increasingly stringant,
aithough thara ar soma axemplions for older
wishicles, More information abouf the MOT test
can be obtained from the HMSO publications,
How Eafe is your Molorcycie and The MOT
Inspection Manua! for Motorcycle Tasting.

Many of the checks require that one of the
whesls & radged off the ground, I the
motorcycle doesn't have a cenfre stand, note
that an auxilizry stand will be regquired.
Additionally, the help of an assistant may
prove usebul,

Certain exceptions apply to machines
undar 50 cc, machines without a lighting
systerm, and Classic bikes - if in doubt about
any of the requirenents listed below seek
confirmation from an MOT tester prior to
sulbmitting the motoreycle for the tast,

Check that the frame number is clearly
wvisible.

Lights, turn signals, horn and
reflector

¥ With the ignilsan on, chack the oparation
of the following electrical components. Note:
The slecirical components on cerfain smal-
capacity machines are powered by the
generalor, requiring thal the engine is nun for
this chack.

a) Haadight and fod ght. Chack thal both
Mlmirnabe in the low and high beam
Swilch Dosilions,

&) Position Kghts. Check that the front
pasition (o sideight) and tail Gght
ilurnirsate in Hs switeh pasiiion.

cl Tumn signais: Check that aif Nash al the
cormsct e, and thal the warming bohtfs)
function comeclly, Check that the fum
sigral EwilclT works comeciiy.

¢) Mazard vwearning sysfem fwhere ffled).
Check that aif fowr tum signals fash in this
swaich positian,

o) Brake sfop Mgl Check that the fght
cOmeE of whan e front and rear brakes
e indepandently agpied, AModels firs!
tged o or affar 18t Apell 1986 mus! hiea
a braka bght swilch on asch brake,

&j Hom. Check that the sound is cormlinuows
and af reasonaive valume.

¥ Check that thers is a red reflector on the
rear of the machine, efthar mounied
sepaaloly or as par of the Bail ght lenms.

v Check the condition of the headlight, tail
fight and turm signal lenses.

Headlight beam height

o The MOT tester will perform a headlight
beam haight check ysing speclalised beam
aelting equipment [See illustration 1). This
equipmant will not be availlable to the home
mechanic, but ¥ you suspect that the
headlight i incomectly 501 or miay have boan
maladjusted In the past, you can parform a
rough test as follows,

¥ Posgition tha bike in o straight line Tacing a
brick wall, The bike must be off its stand,
upright and with a rider seated. Measure the
haight from the ground fo the canire of the
headlight and mark a horizontal line on the
willl at this haight. Position the motorcycla
3.8 metres from the wall and draw a vertical

ke
Headlight beam haight checking
equipmeant

ling up the wall central to the centrefne of tha
molorcyche, Switch lo dipped beam and
check that the beam pattern falls slightly
lowes than the horizontal ine and to the left of
the vertical ine (see illustration 2).

2

Home workshop beam alignment check




MOT Test Checks rere2s

Exhaust System and Final Drive

Exhaust

v Check thal the exhaust mountings are
secyure and that tha system does not foul anmy
of the rear suspension components.

v Start the motorcyche, Whaen the revs are
Increased, check that the exhaust is neithar
hioled nor leaking from any of its joints. On a
linked systam, check that tha collector bdox s
not leaking due 1o corrasion,

# Mote that the exhaust decibel' leval
(Mloudness™ of the exhaust) is assessed at the
discration of the tegter. If the motorcycle was
first wsed on or after 15t January 1985 the
silencer must carry the BSAL 193 stamp, or a
marking relating to its make and model, or be
of OE {original equepment) manufacture. i the
sitencer i marked NOT FOR ROAD USE,
AACING USE ONLY or similar, it will fail the
MOT.

Steering and Suspension

Final drive

# On chain or belt drive machines, check
that the chain/bell &= in good condithen and
does not have excessive slack, Also chack
that the sprocket is securely mounted on the
rear wheal hub. Chack that the chain/belt
guard is in place,

v On shaft drive bikes, check for oll leaking
from the drive unit and fouling the rear tyre,

Steering

+  With the front wheel raised off tha ground,
rotate the steerng from lock to lock, The
handiebar or switches must not contact the
fuel tank or be close snough to trap tha rdes's
hand, Problems can be caused by damaged
Iock stops an the lower yoke and frame, or by
this fitking of non-standard handlabars.

v When periorming the lock 1o lock check,
also ansure that the steering moves freely
withal drag oF notchiness, Sleering movemant
can be impaired by pooy routed cabies, or by
aeartight hoad bsarings or wom bearings, Tha

3 R -‘:' 3

tester will perform a check of the steering head
baaring lewer raca by mounting the Tront wheel
an a surface plate, then performing a lock to
lock check with the weight of the machine on
the s baaring (See llustration 3).

v Grasp the fork sliders (lower legs) and
attempt 1o push and pull on the forks (ses
ilustration 4). Any play in the steering head
baarings will be fell. Mote that in extreme
casas, wear of the frent fork bushes can be
misanterprebed for haad baaring play.

v Check that the handlebars are securaly
rmounted,

v Check that the handlabar grip rubbers ane
secie, They should by bonded to tha bar ket
end and 1o the throttle cable pulley on the
right end.

Front wheel mounted on & surface plate
for stoering head bearing lower race check

Checking the steering head bearings
for freeplay

Front suspansion

v With the motoreycle off the stand, hold
the front brake on and pump the front forks up
and down (see lllustration 5), Check that
thiy are adeguately darmped.

¥ Inspect the area above and arcund the
front fork odl seals (see illustration 8). There
should be no sign of oil on the fork tube
[stanchion] nor leaking down the skder (lower
legl. On models so equipped, check that there
is no il Meaking from the anti-dive units.

¢ On models wilh  swingarm  front
suspansion, check that thers & no freeplay in
the linkage when moved from side 1o side.

Rear suspension

¥ With tha matorcycle off the stand and an
assistant supporting the motorcycle by its
handiebars, bounce the rear suspension (see
llusiration 7). Check that the suspension
components do not foul on any of the cycle
paris and check that the shock absorben(s)
provide adequate damping.

Hald the front brake on and pump the front
forks up and down to check operation

Inspect the area arcund tha fork dust seal
for oil leakage (arrow)

Bounce the rear of the motorcycle
to check rear suspension operation
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Checking for rear suspension linkage play

v \isually inspect the shock absorber(s) and
check that there is no sign of oll leakage from
its damper. This iz somewhat restricted on
certain single ghock models due to tha
lkocation of the shock absorber,

¢ With the rear wheal raised off the
ground, grasp the whael at the highest poim

Worn suspenskon lnkage pivats (arrows)
are usually the cause of play in the rear
SUSPeNsion

and atternp! to pull it up (see lustration 8).
Any play in the swingarm pivol or suspension
linkage bearings will be felt as movement.
Hote: Do nof confuse play with actual
suspension movemeant, Failure to lubricate
suspansion linkage bearings can lead to
beading failure (see illustration 9).

Brakes, Wheels and Tyres

Grasp the swingarm at the ends to check
for play in its pivol bearings

¥ Wilh the rear whes rasaed off the ground,
grasp the swingarm ends and atlempt to
move the swingarm from side 1o side and
forwards and Dackwards - any play indicales
wear of the swingarm plvol bearings (see
ikustration 10),

Brakes

¥ With the wheel raised ol the ground,
apply the brake then free |t off, and check that
the whaeel is about 10 revolve freely withowt
braka drag.

v On disc brakes, examine the disc itself.
Check that it ks securely mounted and not
cracked.

v On disc brakes, view the pad material
through the caliper mouth and check that the
pncls are not wonn down bayond tha Bmil (see
illustration 11).

v On drum brakes. check that when the
brake s applied the angle belween the
openating lever and cabile or rod is not loo
graal (see ilustration 12). Check also that
the operating lever doesn't foul any other
COM@EOnEnts.

Brake pad wear can usually be wiewed
without rermaoving the caliper. Most pads
have wear indicator grooves (1) and some
also have indicator tangs (2]

v On dise brakes, examine the flexible
hoses from lop 10 botiom. Have an assistant
hald the brake on 80 that the fluid in the hose
s under pressure, and check thal there ks no
sign of fluid leakage, bulges or cracking. if
there ane any metal brake pipes of unions,
check that these are free from comosion and
damage. Whera a8 brake-linked anti-dive
system is fitted, check tha hoses 1o the anti-
dive in a similar mannar.

v Check that ihe rear brake torgue &rm i
secire and that its fastanars are secured by
seif-locking nuts or castellated nuts with split-
ping or A=pins (see illustration 13).

¥ On modeis with ABS, check that the salf-
check waming light In the instrument panel
works,

v The MOT besles will pedorm 8 tést of the
motorcycla’s braking efficlency based on a
calculation of rider and motorcycle weight.
Althaugh this cannol be carried oul al homae,
you can at least ensura thal the braking

@n drum brakes, check the angle of the
oparating lever with the brake fully applied.
Mast drum brakes have a wear indicabor

pointer and scale.

systems are propedy maintained. For
hydraulic disc brakes, check the fluld level,
lvar/pedal feal (bleed of air if s spongy) and
pad materal, For drum brakes, check
adjustmant, cable or rod operation and ahos
lining thickness,

Whaels and tyres

v Check the whes! condition, Cast whaels
anould be free from cracks and if of the built-
up design, all fasteners should be secure,
Spoked wheels should be checked for
broken, corroded, Ioose or Bant spokes.

v WIth the wheel raised off the ground, spin
the wheed and visually check that the tyre and
whaal fun true, Chock that the tyre does not
foul the suspansion or mudguarnds,

Brake torque arm must be properly
secured at both ends



MOT Test Checks Rrere2s

Check for wheel bearing play by trying to
maove the wheel about the axle (spindie)

.'l - .- =5 J ¥ J
Castellated type wheel axle (spindle) nut
must be secured by a split pin or R-pin

¢ With the wheel raised off the ground,
grasp tha wheel and attempt to move it about
the axle (spindle) (see illustration 14). Any
play felt here indicates wheel bearing failure.

v Check the tyre tread depth, tread

General checks and

Two straightedges are used to check
wheel alignment

condition and sidewall
illustration 15).

+ Check the tyre type. Front and rear tyre
types must be compatible and be suitable for
road use. Tyres marked NOT FOR ROAD

condition (see

condition

Tyre direction of rotation arrow can be
found on tyre sidewall

USE, COMPETITION USE ONLY or simiiar,
will fail the MOT.

# If the tyre sidewall carries a direction of
rotation arrow, this must be pointing in the
direction of normal wheel rotation (see
illustration 18),

¢ Check that the wheel axle (spindle) nuts
(where applicable) are properly secured. A
self-locking nut or castellated nut with a split-
pin or R-pin can be used (see illustration 17).
v Wheel alignment iz checked with the
motorcycle off the stand and a rider seated.
With the front wheel pointing straight ahead,
two perfectly straight lengths of metal or wood
and placed against the sidewalls of both tyres
(sea lllustration 18). The gap each side of the
front tyre must be equidistant on both sides.
Incorrect wheel alignment may be due to a
cocked rear wheel (often as the result of poor
chain adjustment) or in extreme cases, a bent
frare.

v Check the security of all major fasteners,
bodypanels, seat, fairings (where fitted) and
mudguards,

Sidecars

v Cheack that the rider and pillion footrests,
handlebar levers and brake pedal are securely
mounted.

v Check for corrosion on the frame or any
load-bearing components. If severe, this may
affect the structure, particularly under stress,

A motorcycle fitted with a sidecar requires
additional checks relating to the stability of
the machine and security of attachment and

swivel joints, plus specific wheel alignment
(loe-in) requirements. Additionally, tyre and
lighting requirements differ from conventional

motorcycle use. Owners are advised to check
MOT test requirements with an official test
centra,



reFs2s Storage

Preparing for storage

Before you start
If repairs or an overhaul s needed, sea that
this is carried out now rather than left until you
want 10 ricke th beke ngaen,
Give the bike a good wash and scrub all dirt
from its undarside. Make sure the bike dries
complitely belors preparing for storage.

Engine

& Remove the spark plug(s) and lubricate the
cylinder bores with approximately a teaspoon
of motor oil using & spoul-type 08l Can (Soe
ilustration 1). Reinstall the spark pleg(s).
GCrank the engina over a couple of timas to
coal the piston rings and borés with od, If the
bilor s a kickstart, use this to furn the enging
aver, Il mot, fick the kil switch to the OFF
position and crank tha onging over on the
startor (see fustration 2). I the nature on the
Emiton sysiem prevents the starter operating
with the kill switch in the QFF position,

cylinder

+ + + And @nsure that the metal bodies of the

phugs [arrows) are earthed against the
eylinder head

remove the spark plugs and f them back in

their caps; ensura thal the plugs are sarhed

[grounded) aganat the cylinder haad when the

slartar is operated (see ilustration 3)
Warning: It i imporfant that the
plugs are earthed (grounded)
away from the spark plug holes
offrernwise there (s a sk of
atomised fual from the
eylinders igniting.

e On a single cylinder four-

=== stroke engine, you can seal
m the combustion chamber
complately by positioning
the piston at TOC on the compression

Connect a hose to the carburettor float
chamber draln stub (arrow) and unscrew
tha drain scraw

® Drain the carburettor(s) othensise there s a
risk of jels becoming blocked by gum
dapoads from the fusl (see llustration 4).

@ |f the bikeo s going info long-lerm storage,
consider adding a fuel stabilisar fo the fuel in
the tank, i the tank is drained completely,
corroston of s intermal surtaces may ocour if
lefl unprotected for a long peried. The tank
can be freated with a rust proventative
especially for this purpose. Alternatively,
ramowve the tank and pour hatl a litre of motor
od intg it, install the fler cap and shake the
tank 1o coal i1s inlernats with oll belors
draining off the axcess. The same affect can
alss be achieved by spraying WDW0 or a
similar water-dispersant anound the inside of
the tank via its fleaible nozzle.

® Make sure the cooling system contains the
correcl mix of antifréeze. Antifreaze also
containg mportant comosion inhikstors,

@ The air intakes and edhaust can be sealed
ofl by covering or plugging the openings.
Enswra thal you do not seal in any
condensalion; run the engine until it I5 kol,
then switch off and allow 1o cool. Tape a pleca
of thick plastic over the silancer andis] (see
illusiration 5). Note thal some advocale
pouring 4 lablespoon of motor oll into the
sllencer(s) bafore sealing them off.

¥ g _"'
Exhausts can be sealed off with a plastic
bag

Battery

@& Remove it from the bike - in extrems cases
of cold the battery may freeze and crack its
case {sew illustration 6).

Disconnect the negative lead [A) first,
followed by the positive lead (B)

® Check the alectrelyte bevel and top up if
necessary (convantional refilable batlerles).
Clean the terminals.

® Store the battery off the motoreycle and
away from any fources of fire. Posithon a
wooden Dok undar the battery i 1 is 10 51 on
Uty growand

@ Give (he battery a trickle charge for a faw
hours every month {see llustration 7).

Use a suitoble battery charger - this kit
algo assess battery condition



Tyres

@ Place the bike on s centrestand or an
auxiliary stand which will support he
molarcyele in an upright position. Position
wobnd blocks under the tyres to keep them off
the grownd &nd to provide insulation from
damp. If tha bike is baing pul into long-tarm
slorage, ideally both tyres should be off the
ground; not anly will this protect the tyres, but
will alsn snsure that no load (& placed on the
stewring baad or wheal bearings.,

& Deflate each tyre By 5 to 10 psi, no more or
tha baads may undsal from the rim, mﬂkln.g
subsaguent inflation didficult on tubdloss
Tyris.

Storage rerez7

Pivots and controls

® Lubricate all lever, pedal, stand and
Tootrast pivol points. If grease nipples ase
fitted to the rear suspenskon components,
apply lubricant to the pivots,

& Lubricate all control cables.

Cycle components

® Apply o wax protectant 1o all painted and
Pastic companents. Wipe off any excess, but
don’t polish o a shine, Wikene fitted, clean tha
screen with soap and waler,

® Coal metal parts with Vaseline (petroleumn
iy}, When applying this 1o the fork tubes, do

Getting back on the road

not compress the forks otherwise The seals
will rot from contact with the Vaseling.
® Apply avinyl clsaner to the seat

Storage conditions

& Alm to store the bBike in a shed or garage
which does not leak and is free from damp.

® Drape an obd blanket of bedspread over
the bike to protect it from dust and direct
contact with sunlight (which will fade paant).
This alzo hides the bike from prying eyes.
Bewarae of tight-fitting plastic covers which
iy allow condensation to fomm and settle on
i by,

Engine and transmission

@ Change the ofl and replace the oil filter, It
this was done prior to storage, chack that tha
oll hasn't emulsified - a thick whitish
substance  which  ococurs  through
condensalion,

& Remove the spark plugs. Using a spout-
typa oll can, squirt a few drops of oil into the
cylinden{z). This will provide nitinl lubrication
as the péston rings and bores comes back info
contact. Service the spark plugs, or fit new
ones, and stall tham in the engine,

& Check that the clutch isn't stuck on. The
plates can stick together if keft standing for
some time, preventing clutch  cpesation.
Engage a gear and iry racking the bike back
and farth with the clutch lever held againat the
handiebar. Il this doesn’t work on cabla-
operated cluiches, hold the clulch lever back
againgt the handlobar with a strong elastic
band or cable tia for 8 couple of hours (see
ilustration 8).

Hald chiteh lever back against the
handiebar with elastic bands or a cable tie

& I the air inakes or silencer end(s) ware
blockad off, remove the bung oF cover Lusid.

® It the tuel tank was coated with a rust
prévenialive, ol or a stabidiser added o the
fuel, drain and flush the tank and dispose of
the fuel sensibly. If no aclion was taken with

the fuel tank prioe to storage, it is advised that
the oid fuel is disposed of sinco it will go off
over a pariod of timea. Refil the fuel tank with
fresh fusl.

Frame and running gear

& Oil all pivat points and cabiles.

® Check the fyra pressures. They will
definitely need mflating il pressures wers
raduced lor slorage.

® Lubricate the final drive chain {where
applicabhal.

& Remove any profeciive coating applied to
the fork tubes (stanchions) since this may well
desiroy the fork seals, I the fork fubes
weren't protected and have plcked up rust
spots, remove them with very line abrasive
papar and refinksh with metal polish.

& Check that both brakes operate comectiy.
Apply each brake hard and check thaf it's not
possible to move the motorcycle farwards,
than check that the brake frees off again ance
released. Brake caliper pistons can stick due
1o sorrosion around the piston hesd, or on the
sliding caliper types, due to corrosion of the
slider pins. I the brake doesn't free after
repaated operation, 1ake the caliper off for
expminalion, Simidardy drum brakes can stick
due to & seized operating cam, cable or rod
linkagea.

® It the motorcycle has been in long-term
slorage, reny the brake fluld and clutch fuid
{whare applicabla),

® Depending on where the bike has besn
stored, the wiring, cablies and hoses may have
Been nibbled by rodents. Make a visus check
and inviestigate distabed wiring loom tapo,

Battery

® If tha battary has bean previcusly removal
and given 1op up charges it can simply be
reconnected. Remember to connect the
pasitive cabla first and the negative cabile fast,
® On conventional refillable batteries, if the
baitery has not received any attention,

remove i1 from the motorcycle and check s
electrolyte level. Tep up H necessary then
charge tha battery. If the battery fails to hold a
charge and & visual chacks show hasvy white
sulphation of the plates, the battery is
probably defective and must be renewed. This
is particularly lkely it the battery s old,
Confirm battery conditfon with a specific
gravity chack,

® On sealed (MF) batteries, i the battery has
nol recaived any attention, remove it from the
motarcycle and charge it accarding to the
information on the battery casa - if the battery
failz to hald & charge il must be renewed,

Starting procedure

® Ha kickstart is fitted, turn the angine over o
couple of times with the ignition OFF 1o
drstribute ol arcwnd the engine. H no kickstan
is fitted, flick the engine kill switch OFF and
the igniticn OM and crank the enging over a
couphe of times 1o work oil around the upper
cylinder components. Il the nature of the
Knition system ks such that the starter won't
work with the kill switch OFF, remove the
spark plugs, it them back into their caps and
sarth (ground) their bodies on the eylindes
head. Reinstall the spark plugs afterwards.

@ Switch the kil switch to RUN, operate the
choki and start the engine. i the anging wan't
slart don't continue cranking the engine - naot
only will this flatten the battery, but the starter
motor will overheat, Switch the ignition off and
try again later, I the engime refeses 1o start,
go through the fault finding procedures in this
manual, Nobe: If the bike has bean in sforage
for a long Nime, old fusl or 8 carbureitor
binckage may b the probiem,. Gum deposits
i carburedions can BDiock fots = if a canuedior
clesnar deesn'l prove successhn  the
carburations must be chsmantied for cleaning.
® Once the engine has started, check that
fhe lights, turn signats and hom work proparly.
@ Treat the bike gantly for the first ride and
check all fisid levels on complation. Settie the
biki Back into the malenance schedule



rere2s Fault Finding

This Section provides an sasy refarence-guede to the mone comiman
fauits that are likely to afflict your machine. Obvicusly, the
opporiunities are almost limittess for faulls to occwr as a resull of
obscure falures, and 1o fry and cover all eventualites would require a
book, Indeod, a numiber have been writtan on the subject.

Successlul troubleshooting is not a mystenious “black art’ bul the
application of a bit of knowledge combinad with a systamatic and
bogical approach to the problem. Approach any troubleshooting by first
accurately identifying the symgtom and then checking through the kst

1 Engine doesn't start or is difficult to start

| Starter motor does not rotate
| Starter molor rotates bul engine does not Wi over
| Starber works but engine won't tum ovier (Seized)
] Mo fuel flow
"] Engine flooded
L] Mo spark oF wedk spark
Compression how
[ Stalts after startng
[ Rough idle
2 Poor running at low speed
| Spork weak
| Fusl'aér mixture incomect
Compression low
| Poor acceieration

3 Poor running or no power at high speed
Firing incomect

| Fusl/sir mixturs incomect

| Knecking or pinging

[l Miscellaneous causes

4 Overheating
Cooling systam not oparating propedy
[Firing incormact
Fuedialr mixture ncomect
Comprassion too high
Engine losd exceasive
Lubrication inadecquate
Miscollpaous causes.

5 Clutch problems
] Chutch slipping
[} Chuteh not disengaging complateky
6 Gearshifting problems
| Deowsn't go into gear of laver doesn't retum

| Jumps out of gear
Oriershifts

of possible causes, starting with the simpéest or most obvipus and
progressing in stages 1o the most comples.

Take nothing for grantéd, but above all apply lbaral quantities of
COMMTON SEREe,

Tha main symplom of a fault is given in tha text as a major heading
oy swiieh ard listed the vanous Systems o araas which may contain
the fault. Details of aach possible cause for a faull and the remedial
action to be taken are given, in brief, in the paragraphs below each
haading. Furiher infarmation shoubd e sought n thé relevan] Chapler,

7 Abnormal engine noise

] Knecking or pinging

[1 Piston slap or rattling

] Vabve noise

[ Other noise

& Abnormal driveline noise

] Clutch noisa

[ Transmission nolss

[ Chain or final drive nolsa

2 Abnormal frame and suspension noise
| Front end noise

| Shock absorber noise

10 0il pressure warning light comes on
[[] Engine lubrication system

[ Elsctrical system

11 Excessive exhaust smoke

[ White smoke

[ Black smoke

[ Brown smoke

12 Poor handling or stability

[ Handlgbar hard o turm

[ Handlebar shakes or vibrates excesshely
[l Handiebar pulls to ong sida

[_1'  Poor shock absorbing qualities

13 Braking problems
1 Front brakes are spongy, don't hold
_|  Brake bever or padal paisates

14 Electrical problems

[ Bamery dead or weak
L] Battery overchonged



Fault Finding rerezs

1 Engine doesn't start or is difficult to start

Starter motor does not rotate

Engina kill switch O

Fuse blown, Check fuse block (Chapter 91,

Battery voitage kow. Gheck and recharge battery (Chapter ),

Starter motor defective. Make sure the wirng to the starter is

secure, Make sure the starter solenold (refay) clicks when the siart

bulten is pushed. If the solenoid clicks, then the fault is in the
wiring or molor.

Starter solenoid (refay) faulty, Check it according to the procedure

In Ghapter 9.

Starter bution not contacting. The contects coubd be wel, corroded

or dirty, Disassemble and clean the switch (Chapter 93,

| Wiring open or shorted. Check all wiring connections and
harnesses to make sung that they are dry, tight and not corroded.
Alen check for broken or frayed wires that can cause a shor 1o
groundiearth {see Wirng diagrams, Chapter 9.

1 Ignition switch defective. Check tha switch according fo the
procedurs in Chapter 9. Replace thi Switch with a new one i it is
dedacti,

Engine Kill switch defactive. Check for wet, dirty or corroded
contacts. Clean of replace the switch as necessary (Chaptar &),
Faulty starfer lockout switch, Check the wiring 1o the switch and
tha switch itsell according to the procedures in Chapter 9.

Starter motor rotates but engine does not turn over
[ Starter motor clulch defective. Inspect and rapair or replaca
(Chapter 2).
Damaged Idier or starter gears. Inspect and replace the damaged
parts (Chapter 21

Starter works but engine won't turn over (seized)
L] Seized engine caused by one or more Internally damaged
companents. Fallure due to wear, abuse or lack of lubrication.
Damage can Include seized valves, rocker arms, camshalts,
pstons, crankshalt, connecting red bearings. or transmission
gens of bearings. Refer to Chapier 2 for engine 3
No fuel flow
L1 Mo fued btk
(1 Fusl tap vacuum hosa broken or disconnected.
Tank cap alr vant chstructsd, Usually caused by dirt or water,
Remove it and clean the cap vent hole.
Fued filter clogged. Inspest, and if necéssary replace the filter
(Chapter 4).
I Fusd ling clogged. Pull the fuel ine loose and carefully bicw through
.
| Inlat Aeidle valves clogged, For both the valves 1o ba clogged,
oither a wery bad batch of fuel with an unusual additive has Dean
used, or some other foreign object has entered the tank, Many
times after 8 machine has bBesn stored for many months. without
running. the fuel turns to a vamish-like liguid and forms deposits
on the inlat neadle valves and jetz. The carburetors should be
removed afd overhauled it draining the ficat bowls does not
alleviale tha probiem,

Engine flooded

| Float kvl oo high. Check and adjust as described in Chagpter 4,

| Inbat needie valve wom or s1Uck apen, A place of difl, rust or other
debris can cause the inlet neadla to seal improperly, causing
oxcess fuel to be admitted 1o the float bowl. In this case, the float
chamber showd be cleaned and the neecie and seat inspected. |f
tha needie and seat are wamn, then the leaking will persist and the
pmu&mﬂdbornphcedwiﬂmwmtﬂhaplard].

1 Starting fachnigue incormect, Under normal circumstances (e, if
&ll the carburetor functions are sound) the machine should siar

with little or no throttle. Wisin the enging is cold, 1he choke should

be oporated and the engine started without opening the theottla,

When the sngine s at operating temperalure, only & wary slight

armaount of throttle should be necessary, I the angine I Nooded,

turn thie fusl tap olf and hold the throttle open whils cranking the

engine. This will allow additional air to reach the cylinders,
T turm the fuel back on after the enginge slarts.

No spark or weak spark

1 ignition switch O,

1 Engine kill switch turmed to the O positian,

L Battery voltage low. Check and recharge battery as necessary
({Chapter 9).

| spnﬂugum,mmwmmm.mmmmm
plug(s) using spark plug condition chart and fellow the plug
fmaintenance proceduras in Chapter 1.

L1 Spark plug cap or secondary (HT) wiring faulty. Check condition.
Replace sither or both components if cracks or detarioration ars
evident (Chaplor 5).

L] Spark plug cap not maﬂtmgmdommm.mmauralhammplug
cap fits shughy over the plug end.

I I igniter defective, Check the unit, referming 1o Ghagter 5 for details.

[ Pickup coil defective. Chack the unit, redarring lo Chagter 5 for

dotads.

Ignition coilfs) defective. Check the coils, rofeming to Chapter 5,

tgnition or kill Ewitch shorted. This is usually caused by water,

corrosion, damage or excessive woar, The swilches can be
disassembled and cleanad with elecirical contact cleange, |

 cleaning does not help, replace the switches {Chapter 3),

| ‘Wiring shorted or broken between:
& Ignition swifch and engine kil switel
Bl 0C igniter and angime Eill swifel
€ IC igmiter and igntion coil
ol Ignition coll and piug
al G igniter and pickug coll

[l Make sure that all wirlng connections are clean, dry and tight. Logk

for chafed and broken wires (Chapters 5 and 9),

Compression low

! Spark plug leose. Remaove the Plug and inspect the ihreads.

Fainstall and tighten to the specified lorque (Chapler 1),
Cylinder head not sulliciently Yghened down, I the cylinder head
B sispected of being loose, then fhere's a chance that the gasket
nrhndiamn&gaﬂinmpmblmhumﬂndlnrwhtmu
tirme. The head bolts should ba tightened o ther proper tongue in
the correct sequence (Chapter 2),

] ImWHMcMM.msmlmmmhmlcm
compietely and compression prassiss is leaking past the valve,
Chack and adjust the valve clearances (Chapter 1),

Ol Cylinder andior piston wom, Excessive wear wil causs
comprassion pressure 1o leak past the rings. This is usually
accompanied by worn rings as wall, A top end everhaul i
necessary {Chagter 2],

1 Pigton rings worn, weak, broken, or slicking. Broken or sticking
pizton fings usually indicate a lubrication or corburation problem
that causes excess carbon deposis e farm on the pistons and

 rfings. Tep end overhaul is necessary (Chapter 2),

| Piston ring-to-groove clearance excessive. This is caused by
excessive waar of the pisten ring lands. Piston replaceman is
necessary (Chapter Z).

[ Cylinder head gasket damaged. If the head is allowed to become
loose, or if excessive carbon build-up on the platon crown and
combustion chamber causes axiremaly high compressien, tha head
gasket may bbak. Relorquing the head is not always sulficient to
restore the seal, so gaskel replacement i necessary (Chapter 2,

o | |



rerea0 Fault Finding

1 Engine doesn’t start or is difficult to start (continued)

[T Cylincer head warpad, This is caused by overheating or improperty

tightened head bolts. Machine shop resurlacing of head
replacemen is necessary (Chapler 2},

[ Valve spring broken or weak, Caused by component failure or

wiaar; the springls) must be replaced (Chapter 2j.

| Walve not seating properly. This is caused by a bent valve (from
ovEr-reviing of improper valve adpstment), burned valve or seat
{improper carburation) or an accumulation of carbon disposits on
the seat firom carburetion, lubrication problems). The vales must
be cleaned andfor replaced and the seats serviced if possible
{Chapier 2).

Staﬂ.s after starting

| Improper choke action. Make sure the choke rod is getting a full

siroke and staying in the "out’ position. Adjustment of the cable
slack is covered in Chapter 1,

7 Ignitlon mabfunction. See Chapter 5.

Carburetor mafunction, See Chapter 4.

Fual contaminated, The fued can be contaminated with eithes dirt or
waler, or can change chamically i the machne is allowed to st for
several manihs or mone, Drain the tank and float bowis (Chapter 4).

2 Poor running at low speed

Intake alr leak. Gheck for loose carburetor-to-intake manifold
connections, loose of missing vacuum gauge access port cap of
hose, or leoso casburator top (Chapter 4).

ldie speed incorrect, Turn idle speed adjuster screw until the
angine idlas at the specifisd rpm {Chapters 1 and 4).

Rough idle
1 lgnition mallunction. See Chapler 5,

O

Idle speed incorrect. See Chapter 1.

L] Carburetors nol synchronized. Adjust carburelors with vacuum

gauge el or manomeler &5 outiined in Chapter 1.

Carburetor matfunction. See Ghapler 4,

Fuel contaminated, The fuel can be contaminated with eithee dirt o
waler, or can change chernically if the maching ks allowed to sit for
several months o more. Drain the tank and float bowls. i the
problem is severs, a carburetor overhaul may be necessary
{Chapters 1 and 4),

| Intakn air beak.

| Adr cleaner clogped. Service or replace ar filler elemant

(Chapter 1).

Sp.-rk weak

] Battery voltage low. Check and recharge battery (Chapter 9).
[ Spark plug fouled, defective or worn aul. Refer te Chapler 1 for

spark plug maintenance,

Spark plug eap or high lension wirng defective. Reler 1o Chapters 1
and 5 for detaits af the ignition system.

Spark plug cap not making Gontact.

[ incomect spark plug. Wrong type, heat range or cap configuration.

Check and install cormect. plugs ksted in Chapter 1. A cokd pleg or
one with a recessed firing slectrode will not oparate ak low spodds
withaut fouding.

| IC igniter defoctive. See Chapter 5.

7 Pickup coll defective. See Chapler 5.
1 Ignition coills) defective. See Chapler 5.
Fuelfair mixture incorrect

] Pilot scravws) oul of adjustment (Chapters 1.and 4),
[ Pilot jet or air passage clogged. Remove and overhaul the

carbanglors (Chapter 4).

] Air blead holes clogged. Remowe carburetor and blow out all

passages {Chaptes £).

1 A cleaner clogged, poorly seated of missing.

| Air cleaner-to-carburetor boot poorly seaied, Look for cracks,
hodes or loose clamps and replace of repasr delectve parts.

] Fuol level 109 high or too low. Adjust the fioats (Chapter 4).

Fusal tank air vent obstructed. Make sure that the air vent passage
i thi filler cap ks open (excepd Galitornia models),

] Carburator mtake manifolds leose. Check for cracks, broaks, flears

or loosa clamps or bolts. Repair of raplace tha rubber bools.

Compression low

| Spark plug loose. Remove the plug and inspect the threads.
Asinstall and tighten 1o the specified torguee (Chaptar 1),

Cytinder head not sulficiently tightened down, If the cylinder head
ks suspeciad of baing laose, thon there™s o chance that the gaske!
and heed ans damaged i the problem has persisted for any length
@l time. The head bolta showld bae tightenad to the propsr torque in
the corract sequence (Chapler 2).

Improper valve clearance. This means that the valve is not closing
completely and compression prossune is leaking past the valve,
Chiek and adijust the valve clearances (Chapter 1),

Cylinder andfor piston worn., Excessive wear will cause
compression pressure to leak past the rings. This is usually
accompanied by womn fings as well, A top end overhaul s
nacassary (Chapter 2).

Piston rings worn, weak, broken, or sticking. Broken or sticking
platon rings usually indicate a lubrication or carburation problem
that causes excess carbon deposits o farm on the pistons and
rings. Top end overhaul is necessary (Chapter 2).

Piston ring-to-groove clearance excessive, This is caused by
enpassive waar of the pision ring lands. Fiston replacement ks
necessary (Chapter 2.

| Cylinder head gasket damaged. i the head is aliowed 1o Decomes

loose, or il excessive carbon bulld-up on the piston crown and
eombustion chamber causes extremaly high compression, the hesd
gasket may keak. Retorquing the head s not always sufficient to
risatone the seal, 90 gasket replacemeant |8 necessary (Chapber 2).
Cylinder head warped. This ks caused by overheating or improperdy
lightened head bolls. Maching shop resurfacing or head
replacemant s necessary (Chapler 2).

Valve spring broken or weak, Caused by component fallure or
war; the spring(s) must be rapkaced (Chapter 2),

‘falve not seating properly. This is caused by a bent vahoe (from
over-revving or impropor valve adjusiment), burned vahve or seat
{improper carburation) or an accumulation of carbon deposits on
the saat (from carburetion, lubrication problems). The valvas must
be cleaned andfor replaced and the seats serviced i possible
{Chapter 2),
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Poor acceleration
[l Carburetors leaking of dirty. Overhaud the carburetors {Chapter 4),

Timing not . The pickup coil wnit or the IC igniter may be
defective. If 3o, they must be replaced with naw ones, as thay
cannot be nepained,

- Carburetors not synchronized. Adjust them with a vacuum gauge

£et or manomater (Chapler 1),

(|

Engine oil viscosity too high, Using a heavier oll than that
recommended in Chapter 1 ean damage the oi pump or
lubrication system and cause drag on the engine.

Brakes dragging, Usually caused by debwis which has antensd the
brake piston sealing bool, or from warped disc or bent axle,
Reépair a8 necessary (Chapter T},

3 Poor running or no power at high speed

Firing incorrect
| s filter restricted. Clean or replace filter (Chapter 1)

-
I

1 Spark plug fouled, defective or wom out. Sea Chapter 1 for spark

plug maintenanca.

_| Spark plug cap or secondary (HT) wiring defective. Ses Chapters 1

and 5 tor detads of ths ignitisn system.
| Spark plug cap not in good contact, See Chapter 5,

[ Incorrect spark plug. Wrong type, heat range or cap configuration,

Check and install correct plugs listed in Chapler 1. A cold plug or
and with a recessed firing electrode will not eparate at low speeds
without fouling.

] BC igniter defective, Sea Chapter 5.

1 Ignition coilis) defective. See Ghapler 5.

Fuelfair mixture incorrect

Mbaldbm.m.wuxmmmumm1h
main jats. Clean the fuel tap filter, the float bowl area, and tha jets
and carburator orifaces (Chapler 4),

[0 Main Jot wreng size. The standard letting is for sea lewal

atmosphinic pressure and oxygen content.

Throtthe shaft-to-carburetor body clearance axcessive. Bafer 1o

Chagiter 4 for inspection and part replacement procedures,

| Air bleed holes clogged. Remove and overhaul carburetors
(Chagiter 4.

| Adr cleaner clogged, poorly sealed or missing.

L

—
AL

| Air cleaner-to-carburator boot poorly sealed. Look for cracks,

holes of loose clamps, and replacs of repair defactie parts.

Fus! level too high or too fow. Adjust ihe fioat(s) (Chapter 4),

Fued tank air vent obatructed, Make sure the air vent passage in th

filler cap is opan.

| Carburetor intake manifolds loose, Check for cracks, broaks, tears
of loose clamps of bolts. Repair or replace the rubber bools
[Chapiter 2}

L. Fual filter clogged, Clean, and if necessary, replace the filter

{Chagter 1),
Fued line clogged. Puil the fusl line loose and carshuly blow thraugh
it,

Compression low
[0 Spark plug locse. Remove the plug and Inspect the threads.

Reinstall and tighten 1o the specified torgue (Chapter 1),

Cylindar head not sufficiently tighténed down. If the cylinder head
iz suspacted of being keose, then thare's a chance that the gasket
and head are damaged i the problem has persisted for any lngth
of tima, Tha head bolts should be tightenad 1o the proper torgua in
the comect sequance (Chapler 2),

o

Improper valve elearance. This means 1hat the vahve & nat closing
completely and comprassion pressure s leaking past the valve,
Check and adjust the valve clearances (Chagter 1)

Cylindar andfor piston worn. Excessive wear will Cause
compression pressure to leak past the rings. This 5 usually
BCCOMpanied by wom rings &8 weoll, A top end overhaul is
necossary (Chagter 2).

Pisten rings wom, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubreation or earburation problem
that causes excess carbon deposita or seizures 1o form on the
phmmrmm.Tmmdmisnmm:mmarm

I Piston ring-to-groove clearance sxcessive. This s caused by

wxcessive wear of the piston ring lands, Piston replacement is
necessary (Chapter 2},

| Cylinder head gasket damaged. If the head s a8swed to become

loose, or If excessive carbon bulld-up on the pastan crown and
combastion chamiber causes extremaly high compresakon, the haae
gasket may leak. Retorquing the hiad is not always sulficlent to
restore the seal, 80 gasket replacement is nacessary (Chapter 2),
Cylinder head warped, This is caused by overheating or impropary
tightened head bolts, Machine shop rasurfacing or head
roplacement i nacessary (Chapter 2),

Valve spring broken or weak, Caused by eomponent Tailure o
wear, the springls) must be replaced (Chapter 2,

Valve not seating property. This is caused by a bent valve (from
over-fvving or improper valve adjustment), burned valve or seat
(impeaper carburation) or an accumulation of carban daposits on
i seat (from carburetion, lubdcation problems). Tha valves must
be cleaned andfor replaced and the seats serviced if possible
{Chapter 2).

Knocking or pinging

i |

|

|

Carbon buitd-up in combustion chamber. Usa of a fusl additive
thart will dissolve the adhesive bonding the carbon panicles 1o the
crown and chamber is the sasies! way to remove the build-up,
Ctherwise, the cylinder hoad will have to ba removed and
decarbonized (Chapter 2).

Incorrect or poor quality fuel. Oid or Improper grades of gasoling
{petrol) can cause detonation. This causes the piston fo rattia, thus
the knocking or pinging scund. Drain cld fusl and abways use the
recommanded fuel grade,

] Spark plug hiat range incomect, Uncentralied detonation Indicates

tho plug heat rangs is 1o bot. The plug In eifect becomes a glow
plug, raising cylinder temparatures. Install the proper heat rangas

Improper airfus! mixture. This will cause the cylinder to nun hat,
which leads 1o detonation, Clogged jets er an air leak can causs
this imbalance. See Chapter 4.
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3 Poor running or no power at high speed (continued)

Miscellaneous causes
| Throttie vahee doesn't open fully. Adjust the cable slack (Chapter 1),

7 Glutch shpping. Caused by damaged, loose or worn clutch
components. Refer to Chapler 2 for adjustment and overhaul

procedures,
Timing not advancing.

4 Overheating

Ll Engine oil wiscosity too high. Using a heavier ol than the one

recommanded in Chapter 1 can damage the ail pump or
lubrication system and cause drag on the engina.

[ Brakes dragging, Usually caused by debris which has entersd the

brake piston sealing boot, or from a warped disc or bent axie,
FRepair as necessary,

Cooling system not operating properly

Cootant level low. Check coolant level as described in "Daly (pre-
nicie) checks”. if coolant ewel is low, the engine will overheal.

[ Leak in cooling system. Check cooling System hoses and radialor
fior leaks and other damage. Repas or replace pans as necessary
{Chagter 3).

| Thermostal sticking open of closed. Check and replace as
described in Chapter 3.

| Faulty radiator cap. Remove the cap and have it pressure cheched
at a service station,

| Coolant passages clogged. Have the entire systern drained and
fiushed, than refill with new coolant.
Water pump defective. Remove the pump and check the
components,
Clogged radiator fins, Clean them by blowing comprassed air
through th Bing from thie Back side.

Firing incorrect
Spark plug louled, defective or wom out. See Chapter 1 for spark
plug maintamancsa.
| Incormect spark plug.
| Faulty ignition coli(s) (Chapter 5).

Fuelfair mixture incorrect

Mnin &t clogged, Dwl, waler and other contaminants can clog the
main jets. Clean the fuel tap fer, the floatl bowl area and the jets
and carbwrator orifices {Chapter 4).
| Main jot wrong size. The standard jetting is for sea laval

atmospheric pressure and oxygen content.
Alr cleaner poorly sodaled or missing.
Al cleaner-to-carburetor boot poorly sealed, Look for cracks,
hodés or loose clamps and replace or roepair,

(] Fuel level 100 low, Adjust the fioat(s) (Chapter &),

[] Fuel tank air vent obstructed, Make sure that the air vent passage
i the filler cap ks open (except Califomia modeds).

[l Carburetor intake manifolds loose. Check for cracks, broaks, lears
or loose clamps or bolts. Repair or replace the rubber Bools
{Chapter 4),

Compression too high

i

1

Carbon build-up in combustion chamber. Use of a fusl additive
that will dissolve the adhesive Donding the carbhon particles to the
jpiston crown and chamber |s the eassest way o remove the build-
up, Otharwise, the cylinder head will have to be removed and
decarbonized (Chapter 2),

Impropardy machined head surface or installation of Incormect
gaskat during engine assembly. Check Specifications (Chapter 2.

Engine load excessive

| GClutch slipping. Caused by damaged, loose of worn clutch
~ components. Refer to Chapter 2 for overhaul procedures.

Engine oil lavel too high, The addition of too much oil will cause
pressurization of the crankcase and inefficient engine cperation.
Check Specifications and draén lo proper level (Chapter 1),

Engine oll viscosity 100 high, Using a haavier oil than the ong
recommended in Chapter 1 can damage the oil pump of
lubrication system as well 358 cause drag on 1he engine,

Brakes dragging. Usually cawsed by debris which has entered the
brake piston sealing boot, ar from a warped disc or bant axle.
Rapair as necessary.

.l.ubrinaﬂnn inadequate

Engine oll level too low, Friction caused by intermittent lack of
lubrication or from oil that is “overworked' can cause overheating.
The il provides a definite cooling function In ihe engine. Check the
ol el {se0 "Daly (pre-ride) checks.

Poor quality engine oil or incormect viscosity or type. O iz rated not
only according 1o viscosity but alss acearding 1o type, Some oils
are not rated high enough for use in this engine. Check the
Specifications saction and change to the correct ol (Chapier 1),

Miscellaneous causes

L

Muodification to exhaust system. Most aftermarket exhaust systems
cause the engine 1o run keaner, which makes i run hotter. Whan
nstalling an accessory exhaust system. always rejst the
carburedors.



Fault Finding rers33

5 Clutch problems

ﬁl‘utnh slipping
Friction plates worn or warped. Overhaul the clutch assembly
(Chapter 2),

[0 Metal plabes worm of warped (Chapter 2).

[ Glutch springs broken o waak. Old or heat-damaged (from slipping
ciutch) springs should be replaced with new onas (Chapter 2).
Chuich release mechanism defecthse, Check the mechanism and
rsplace any defective parts (Chapler 2),

Cilutch hub or housing unevenly worn, This causes Improper
engagemant of the discs. Replace the damaged or worn parts
(Chapter 2),

Clutch not disengaging complately
1 Air in cluteh hydraulic system, Bleed the system (Chapler 2},
1 Clstch master or release cyinder worm. Inspect and, il necessary,
owverhaul the cylinders (Chapter 2).
7 Clutch plates warped or damaged. This will cause clutch drag,
which in turm causes the maching 1o creep, Overhaul the clulch
assembly (Chapter 2),

6 Gearshifting problems

[0 Chutch spring tension uneven. Usually caused by a sagged or
broken sprng, Check and replace the springs (Chapter 2]

[J Engine oil detariorated. Old, thin, worn oul od will nol provide
proper lubrication for the discs, causing the cluich 1o drag.
Repface the oil and filter (Chagter 1)

[] Emgine oll viscosity too high, Using a heavier oil than
recommended in Chapler 1 can causa the piates 1o stick togoether,
pulting a drag on the éngine. Change to the coract welght ol
{Chapter 1).

[0 Chuteh housing selzed on shaf. Lack of lubskeation, Severs woar of
damage can cause the housing 1o $eize on the shafl. Ovarhand of
tha clutch, and perhaps transmission, may be necessary 1o repasr
damage (Chagter 2).

[0 Clutch relsase mechanism defactive. Worm or damaged release
machanism parts can stick and fad to apply force to the pressure
plate. Orverhaul the release mechanism (Chapter 2).

[ Loose clutch hub nut. Causes housing and hub misalignment
putting a drag on the engine. Engagement adjusiment contirually
warigs. Overhaud the clutch assemibly (Chapter 2,

Doﬂn"tgo into gear or lever doesn’t return

Clutch not disengaging. See Section 27,
] Shift fork(s) bant or seized. Oftan cawsed by dropping tha machine
or from lack of ubrication. Cwerhaul the transmission (Chapter 2),

1 Gearls) stuck on shaft. Most often caused by a lack of lubrication
of axcesalve wear In transmission bearings and bushings.
Owvarhiaul the transmission {(Chapter 2),

T1 Shift drum binding. Caused by lubncation fallure or excessive
wear, Replacs the drum and baarings {Chapter 2).

| Shift lover redurn spring weak or braken (Chapter 2).

Shift hever broken. Splines stipped oul of kever o shaflt, caused by
allowing the lever to get loass of lram dropping the machine,
Raplace necessary parts (Chapter Z).

] Shift mechanism pawd beoken or wom. Full engagemant and rotary
renvermend of shilt doem results. Replace shaft assemibly (Chaptes 21

7 Abnormal engine noise

[ Pawl spring broken, Allows pawl 1o ‘float’, causing sporadic shift
operation. Replace spring (Chapter 2),

Jumps out of gear

L] Shift forkis) worm. Cverhaul the transmission (Chapter 2)

[ Gear groovels) wom. Overhaul the transmission (Chapter 2.

[ Gear dogs or dog skots womn or damaged. The gears should be
nspacted and replaced. Mo attermpt should ba made to service the
warn parts.

Overshifts

spring weak or broken (Chapter 2),
drum stopper wver not functioning (Chapter 2),
[ Cwershift lirmiter brokoen or distorted (Chapter 2),

gf

Knocking or pinging

1 Carbon bulld-up in combustion chamber. Use of a fuel additive
that will dissobve the adhesive bonding the carbon particles to the
péston crown and chamber is the easiast way 1o remove the buibd-
up, Oiherwise, the cylinder head will have to be rémoved and
decarbonized (Chapter 2).

[0 Incorrect of poor quality fuwel. Old or improper fuel can cause
detonation. This causes the piston to rattle, thus the knocking or
pinging sound. Drain the old fuel and always use the
recommendad grade (Chapter 4),

[ Spark plug heal rangs incomect, Uncontrolied detonation indicates

that the plug heat range i 100 hol. The pleg in effect bacomes a

glow plug, raising cylinder temperaturas. Install the proper heat

range plug (Chaptar 1)

Improper airfusd mixture, This will cause the cylinder 1o run hot

and lead 1o detonation. Clogged jets or an air leak can cause his

imbalance, Sea Chapter 4.

Piston slap or rattiing

[] Cylinder-to-piston clearance excessive. Caused by Improper
assembly. Inspect and cverhaul top end parts [Chapter 2.

[0 Connecting rod bent. Caused by ower-revving, trying to start a
badly fiooded angine or from ingesling a foreign object into the
combustion chamber. Replece the demaged pants (Chapter 2]

[] Piston pin or piston pin bore wom or seized from wear or lack of

lubrication. Replace damaged parts (Chapler 2),

Pigton ringls) worn, broken or sticking. Owerhaul the top end

(Chapter ),

Piston seiruyre damage. Usually from lack of lubrication or

averhoeating. Replace the pistons and bore the cylinders, as

nscessary (Chapter 2).

1 Connecting rod bearing and'or piston pin-end clearance

excassive. Caused by excessive wear or lack of lubricathon.
Replace worn parts.

O

O
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7 Abnormal engine noise (continued)

Valve noise

Incormect valve clearances. Adjust the clearances by relering 1o
Ghaptar 1.

Valve spring broken of weak. Check and replace weak vahe
springs. (Chagier 2) :
Gamshaft or cylinder head wom or damaged, Lack of kibnication at
high rpm is usually the cause of demage, Insufficient ol or fafure 1o
change the oll at the recommended infervals dnd e chis! chuses.
Snce there ane no replaceatde bearings in the head, the haad itself will
s 10 b replacad If thane I8 excessive wear or damage (Chaples 7).

Other noise

Cylindar head gaske? leaking. This will cause compreéssien leakage
into the cooling system (which may show up a8 air bubbles in the
coolant in the radiatos), Also, coolant may get inlo th oll fwhich will
turn the oil gray and focamy). In either case, have the cooling
systern chacked by o dealer senice dapartmaent.

8 Abnormal driveline noise

L] Exhaust pipe leaking at cylinder head connection. Caused by

impeoper fit of pipe(s) or loose exhaust lange. All exhius! fastoners
should be tightenad evenly and carefully. Fashee to do this will laad
1o i beak,

Crankshaft runoul excesshe. Caused by a bent crankshalt (from
over-revying) or damage from an upper cylinder component faliure,
Can o be attribuled 1o dropping the maching on either of tha
crankshaft ends.

Engine mounting fasteners loose, Tighten all engine mounting
fasteners to the spacified torque {Chapter 2.

Crankshaft boarings worn [Chapier 2),

Camshaft chain tensioner defective. Replace according 1o the
procedure in Chapter 2,

Camghaft chain, sprockals o guides wom (Chaplor 2.

Poorly tensioned altemator drive belt (early modeds) or drive chain
(ater madels),

Cluteh noise
(1 Clutch housingfrictsen piale clearance excessive [Thapler 2.

| Looss or damaged clutch presswne plate and/or bolts (Chapler 2

Transmission noise

Boarngs wodn. Also inchedes the possibdity that the shafts are
waitn, Overhaul the transmission (Chapter 2).

Giears wom or chipped [Chapter 2).

Matal chips jammed in gear teath. Probably pieces Trom a broken
cluteh, gaar ar shift mechanism that wene picked up by the gears.
Thiz will cause sarty bearing failure (Chapter 2).

1 Engina oil level too low. Causes a howl from transmission. Alsg

alfects angine power and clutch operation (Se¢ “Daily fpro-ride)
ehecks).

Mwﬂnﬂdﬂamﬁa

Chain not adisted propery (Chapler 1),

0 Sprockel (engine sprockel or rear sprockel] loocse. Tighten

fasteners {Chapter G),

Sprocketis) wom, Replace sprockat(s) (Chapter 8).

Rear sprockel warped, Replace sprockels and chain as a st
{Ghapter &),

‘Whaal coupling wom. Replace coupling (Chapter 6).

9 Abnormal frame and suspension noise

Front end noise

Leww Nl level or impropor visconity oil in farks, This can sound Ik
‘gpurting’ and is wsually accompanied by irreguiar fork action
{Chapter 6.
Spning weakl of broken, Makes a clicléng or scraping sound. Fork
oil, when drained, will have a kot of metal partiches in it (Chapter 6]
| Stesring head bearings oose of damaged. Clicks whan braking.
CGheck and adjusi or replace &s necassary (Chaplers 1 and &)
| Fork clamps loose. Make sure all fork clamg pinch bolts are tight
(Chapter 6]
Fork tube bant, Good passibility if machine has been dropped.
Replace fube with a new o (Chpler &),
From asle or axe clamp bolt loose. Tighten them 1o the specified
forgue (Chapter 7)

Shock absorber noise

Fluid leval incorrect. Indicates a leak caused by delective seal,
Shock will be coverad with oil. Replace shock (Chapter 8).

| Defective shock abaorber with intermal damage. This s in the body
of the shock and cannet be remedied. The shock must be replaced
with 8 new ona (Chapter B).

[ Bent or damaged shock body. Replace the shock with a new one

{(Chagpber &),

Disc brake noise
[l Squeal coused by pad shim not installed o positionad correctly

{Chapter 7),

| Sgueal caused by dust on brake pads. Lrsually found in

combination with glazed pads, Clsan using brake cleaning sohwent

 {Chaptar 7).

Contamination of brake pads. Oll, brake fiuid or difl cousing brake
to chatter or squeal. Clean or replace pads (Chapler 7).

Pads glazed, Caused by excessive heal from prolonged use or
frem contamination. Do nol use sandpaper, emeny clath,
carborundum cioth or any other abrasive lo roughen the pad
surfaces as abrasives will stay in the pad material and damage the
dizc. A very fine flal file can be used, but pad replacemant is
suggested as a cure (Chapter 7).

Disc warpoed, Can cause a chattering, clicking or intermittent
squeal, Usually accompanied by a pulsating lever and uneven
braking. Replaca he disc [Chapler 7).

[l Loose or wormn wheal bearings. Check and replace as needed

{Chaptes 7).
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10 Oil pressure warning light comes on

Eﬂﬂnu lubrication system
Engine o pump defecthee (Chagpter 2),

1 Engime oil level low, Ingpact for ak or other problem causing low
ail level and add recommanded lubricant [see 'Daly (pre-ride)
chacks).

| Engine oil viscosity too low. Very oid, thin cil or an improper weight

of oil used in engine. Changs to comact lubnicant (Chapter 1).

Camshall of journals womn, Excésshve wear causing drop in oll

pressure, Replace cam andfor head. Abnormal wear could ba

11 Excessive exhaust smoke

caused by oil starvation at high rpm from low oil lvel o improper
ol weight or typa |"Darly (ore-ride) checks' and Chapter 1)

[ Crankshaft and/or bearings womn, Same problems as pasagraph 4,
Check and replace crankshaft andior beasings (Chagter 7).

Electrical system

[l Gil pressura switch delective, Check the switch according to the
procedurs in Chapter 8. Replacs it i it is defective.

[] Ol pressure waming light circult defective. Check for pinched,
shorted, disconnected or damaged wiring (Chapter 9),

White smoke

Piston ofl rng worn, The ring may be broken or , CAuSng
ofl from the crankcass lo be pulled past tha piston mto the
combuston chamber. Replace the rings with new ones (Chapter 2.
Cylinders. wom, cracked, or scored. Caused by overheating or oll
starvation, The cylinders will have 1o be rebored and new pisions
instalied,

| Valve oil ssal damaged of worn. Replace oil seals with new ones
{Chagter 2),
Valve guide worm. Perform a complete valve job (Chapter 2).
Engine cil level too high, which causes oil to be forced past tha
rirys. Dirgin odl to the proper beval (ses "Dadly (pre-nide) checks').

U1 Head gasket broken between oll retum and cylinder. Causses oil 1o
be pulled into combustion chamber. Replace the head gasket and
chack the head for warpage (Chapter 2.

1 Apnormal crankcase pressunization, which forces ol past the rings.
Clogged breather or hoses usually the cause (Chagter 4),

Black smoke
| Air cleanar clogged. Clean or replace the element (Chagiter 1),

12 Poor handling or stability

] Main jet too jarge or loose. Compara the jot size to the

Specifications (Chagter 4),
| Choke stuck, causing fued to be pulied through choke cireult

(Chapter 4).
Fuad leved oo high, Check and adjust the float height as necessary
(Chapter 4}

L Indet npedlie held off needie seat. Clean floal bowl and fuel kna and
replace needle and seat il necessary (Chapler 4),

Bmwn smoke

Main jet too small or clogged. Lean condition caused by Wrang
Sz main jel or by a resircied orifice. Clean float bowl and jets and
compare jol size o Specifications (Chapter ),

[0 Fuel flow insufficient. Fual intel nesdla valve stuck closed des to
chemical reaction with old fuel. Fioat height incomect. Restricted
fuet line, Clgan line and float bowd and adjust fioats if necessany
{Chapter 4),

[ Carburetor intake manifolds loose (Chapter 4),

L] Ak cleaner poory sealed or not installad (Chapier 1),

Handiebar hard to turn

| Stearing stem locknut oo tight (Chapler 6).
Beanngs damaged. Roughness can bae felt as the bars are turned
from side-to-side. Replace bearings and races (Chapter 6).
Racaes dented or worn. Denting results from wear i only one
positkon (@, g., straight ahead), from striking an Immovable object
or hole o fram dropping the machine. Replace races and bearngs:
{Chaptes 6).
Stearing stem lubnication inadequate. Causes ara grease getting
hard from age of being washed out by high pressure car washes,
Disassambie stecring head and repack bagrings [Chapter &),
Steering stemm bent. Caused by hitting a curb or hede or from
dropping the machine. Replace damaged part. Do not try 1o
straighten stem (Chagter B),

_| Front tire air pressure oo low ('Daily (pre-nde) checks ).

Handrn-har shakes or vibrates excessively

1 Tires worn ar out of batance (Chapter 7).
L] Swingarm bearings worn, Replace wom bearings by referring to
Chapler 6.
1 Rimis) warped or damaged. Inspect wheels for runout {Chapter 7).
| Whee! bearings wom. Wom ront or réar wheel bedrings can causa
poar tracking. Wamn front bearings will cause wobble {Chagter 7).
| Handiebar clamp bolis loose (Chapter 8).
] Steerng stem or fork clamps loose, Tighten them 1o the specifiad
torqus (Chapter 6).
Engine mounting bolts loosa, Wil cause excessive vibration with
increased enging rpm (Chapler 2).

Handiebar pulls to one side

Frame beni. Definliely suspect this if the machina has besn
droppad, May or may not be accompaniad by cracking near the
band. Replace the frame (Chapter B).

| Wheel out of alignment. Caused by improper location of axla
spacers o from bent stearing stem or frame (Chaplar 8),

| Swingarm bant of twisted, Caused by age (matal fatigue) o impact

damage. Replace the am (Chapter &),

] Steering stem bent. Caused by Impact damage or from dropping
the motorcycla. Replacs the steering stem (Chapter Bl

[l Fork leg bent. Disassambie the forks and replace the damaged
paris (Chapter &),
Fosk ol level uneven,

Fburmckammfng qualitios
[] Too hard:
aj Fork od fevel excessive
by Fork of viscosity too high, mabgﬁmmmurm
Specifications in Chapter 6).
€l Fork tube bent, Causes a harsh, sticking feeling (Chapter &)
d  Shock shaft or body bent or damaged (Chaplar &),
el Fork intermal damage {Chapler 6),
fi Shock intermal damage.
a Tire pressure oo kigh ("Dady (ore-nde) checks ),
O Tooson:
al  Fork or shock o insufficlent and/or feaking (Chapler 6],
bl Fovk oif viscosity foo ight (Chepter 61
¢l Fork springs weak or broken (Chaplar ),
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13 Braking problems

Front brakes are spongy, don't hold

Alr in brake line. Caused by inattention to master cylinder fluld lewvel
¢ by leakage. Locate problom and blesd brskes (Chapter 7).
Pad or disc worm (Chapters. 1 and Tl
Brake fluid leak. See paragraph 1.
Contaminated pads. Caused by contamination with odl, grease,
brake flusd, etc. Clean or replace pads. Clean disc thoroughly with
prake cheaner (Chapter Th
Brake fluld deterorated. Fluid is old or contaminated. Drain
systemn, replenish with new Huid and bleed the systern (Chapter 7),
Master cylinder internal parts wom of damaged causing fluid to
bypass (Chapter 7).

| Master cylinder bore scratched from ingestion of foraign material
or broken speing. Repair or replace master cylinder (Chapter 7).
Disc warped, Replace disc (Chaptar 7).

Brake lever or pedal pulsates

Dise warped. Replace disc (Chapler 7)
Axle bont, Replace ade (Chapter B).

14 Electrical problems

| Brake cabiper bolts loose (Chapter 7).

Brake caliper shafts damaged or sticking, causing caliper 1o bind.
Luba the shafts andfor replace them if they are comoded or bent
(Chaptes 7),

| Wheel warped or otherwise damaged (Chapter T).
| Whesl bearings damaged or wom (Chapter 7).

Brakes drag

Master cylinder piston seized. Caused by wear or damage (o
piston of cynder bore (Chapler 7).
Laver balky or stuck, Check pivot and lubricate (Chapter 7),

| Brake caliper binds. Causad by inadequate lubication ar damage

1o caliper shafs (Chapter 7).

| Brake calipar piston seized in bore. Cawsad by wear of ingasthon of

dirt pasi deterlorated seal (Chapler 7).

| Brake pad damaged, Pad material separating from backing plate.

Usually causad by faulty manufacturing process or from contact
with chamicals, Replace pads (Chapler T).
Pads impropaerty installed (Chapter 7),

Bﬂteqdnadormak

| Battary faulty, Caused by sulfated plates which are shorted
throwgh sedimentation or by low electralyte level. Also, broken
battery tarminal making only occasional contact {Chapter 9,
Battery cabdes making poor contact (Chapter 8}
Load excessive. Caused by addition of high waltage lights or other
slecirical accessonas,
Ignition switch defective. Switch either grounds (sarths) internaly

anﬂw overcharged

Raguiator/rectifier defective. Overcharging is noticed when battery
gets axcessively warm of "bois” over (Chipter 9,

_| Battery delactive. Replace battery with a new ane (Chapter 9).
| Battery amperage (oo low, wrong typa or size.

bt
ranutaciuner's speciivd arp-hour batbery f handla charging load
{Chapiter ).

or fails 1o shut off systemn. Replace the switch (Chapler 9).

Raguiatorrectifier defective (Chapter 9,
Stator coil open or shorted (Chapter 9],

Wiring faulty. Wiring grounded (earthed) or connsctions loose in
igmation, charging or lighting Gircuits (Chapler 9),

Fault Finding Equipment

Checking engine compression

@ Low compression will result in exhaust
smoke, heavy oll consumption, poor starting
and poor performanca. A compression tesl
will provide wseful inforrmation aboul an
anging's condition and it perfarmed regularty,
can give waming of trouble before any other
symploms become appanent.

# A compression gauge will be required,
alang with an adapter 1o sull the spark plug
hode thread size. Note that the screw-in type
gauge/adapter sat up Is prefarabla to the
rubibar cona type.

& Belorg carying oul the test, first check the
valve cliarances as described in Chapler 1,

1 Run tha engine until it reaches nonmal
operating temperature, then stop it and
remave the spark plug(s), taking care not to
scald your hands on the hot components.

2 Inatall the gauge adapter and compression
gauge in Mo. 1 cylinder spark plug hole [see
Hustration 1).

3 On kickstart-equipped motorcycles, make
Fure the ignition switch is OFF, than open the
throttle fully and kick the engine over a couple
of timas uniil the gauge reading stabilises.

4 On motorcycles with electric start only, the
procedure will differ depending on the nature
of the ignition system. Fiick the enging kill
switch (engina sfop switch) 1o OFF and tum

Screw the compression gouge adaptor
into the spark plug hole, then scraw the
gauge into the adapter
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thes ignition switch ON; open the throttie fully
and crank the enging over on the starter motor
for a couple of revolutions until the gauge
reading stabilises, I the starter will not operate
with the kill switch OFF, fum the ignition switch
QOFF and refer to tha next paragraph.

§ install the spark plugs back into thedr
supprassor caps and arrange the plug
elecirodes so that their metal bodies are
earihed (grounded) against the cylinder head;
this is essential to prevent damage o the
ignition system: as the engine 8 spun over
(see Mustration 2). Positlon the plugs well
vy from the plug holes otherwise there is a
risk of atomized fuel escaping from the
combustion chambars and igniting. As a
salety precaution, cower the top of the valve
cover with rag. NMow turn the ignition switeh
OM and kill switch ON, open the ihnottle fully
and crank the engine ower on the starier
motor Tor & couple of revolutions untll the
gauge reading stabdses,

All spark plugs must be earthed
{grounded) against the cylinder head

6 Alter one or bwd revolutions the pressure
shiould bulld up to a masimum fgure and then
stabifise. Take a note of this reading and on
mulli-cylinder engines repeat tha test on the
rarmiaining cylinders.

T The cormiect pressures are given in Chapler
2 Specifications. i the results fall within the
spacified range and on mulli-cylinder angines
all are retalively eqgual, the enging is in gu.ud
condilion, i there i3 a marked difference
between the readings, or if the readings ars
lower than specified, inspection af the top-
end components will be required.

B Low compression pressure may be due to
worn cylinder bores, plstons or rings, Tailure of
thi cylinder haad gasket, womn valve seals, or
poot valve seating.

8 To distinguish between cylindes/piston
wiear and valve leakage, pour a small quartity
of oil inte the bore to temporarily seal the
pesfon rings, then repeat the compresshon
tests (soo Mustration 3), If the raadings show
a noticeable increase in pressure this
confirm= ihat the -ql‘l.lndar bora, piim:un_ o
rings are worm. I, however, no change is
indicated, the cylinder head gasket or vatves
should be exemingd,

Bores can be lemporarily sealed with a
Squirt of moter adl

10 High compression préssure indicates
excassive carbon bulld-up in the combustion
chamber and on the piston crown, B this is the
case the cylinder head should be removed
and ihe deoposits removed. MNote thal
oxcessive carbon build-up is less likely with
e used on modermn fuets.

Eheukhg battery open-circuit

naver smoke o create any
sparks in the vicinity of the
battery. Never allow the slectrolyte to
carrtact your skin or clothing - if it does,
wash it off and seek immediate medical
attention.
® Before any elecirical fault is iInvestigated
tha battery should be checked,
® You'll need 8 do voltmater o multimeter to
check batlery voltage. Gheck that the leads
arg inserted In the correct terminals on the
mater, red laed 1o positive (+ve), Black lead to
negative [-va). Incorrect connecticns can
darmage iha metar.
® A sound fully-charged 12 volt battery
should produce between 12.3 and 12.6 volts
acrosg i ferminals (128 wolts for a
manlenance-free battery), On machines with
a & volt battery, voltage showld be betwesn
6.1 and 6.3 volls.
1 Set a multimeter to the O to 20 volts de
range and connect its probes across the

|4 - LEAD

+ LEAD

Measuring open-circult battery voltage

battery terminalzs, Connect the meters
posithve (+vih probe, usually red, 1o the battery
positive (+ve] terminal, followed by the
meter's negative (-ve} probae, usually black, 1o
the battery negative lesminal [-vé) [aee
ifustration 4).

2 I battery voltage is low [bedow 10 volts an a
12 volt battery or badow 4 volis on a six volt
battery), charge the battery and tesi the
voltage again. If the battery repeatedly goss
flat, investigate the motorcycle’s charging
sysElem.

o

Warning: The gases produced
by the battery are cxplosive -
never smake or create any
sparks in the vicinity of the
battery. Never allow the electrolyte to
contact your skin or clothing - if it does,
wagh it off and seek immediate medical
attention.
® The specilic gravity check gives an
indication of a battery's state of charge.
® A hydrometer is used for measuring
specific gravity. Make sare you puarchase one
wihich has a small enough hasa fo insart in the
aperture of a motorcyche batlery,
® Specific gravity is simply a measure of the
electrolyle’s densily compared with that af
water. Water has an 5G of 1.000 and fully-
charged battery electrolyte is about 26%
heavier, &1 1,280,
® Spacific gravity checks are nol possible on
maintenance-free batteries. Testing the open-
circull voltage is tha only mesns of
datermining their stale of charge.

Float-type hydromoter for measuring
battery spacific gravity

1 To measune SG. ramows the battery from the
maiorcycle and romove the first cell cap, Draw
soMme ecinolyte o the hydrometer and note
ihe reading (see Hlustration 5). Raturn the
electrolyie to the cell and install the cap,

2 The reading should be i the region of
1.260 1o 1.280. 1 SG is below 1.200 the
Baltery needs charging. Note that 56 wal vary
wilh temperature; it should be measured ot
20°C (68"F). Add D.007 to the reading for
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every 10°C above 20°C, and subtract 0.007
from the reading for evary 10°C balow 20°C,
Add 0.004 to the reading for every 10°F above
68°F, and subtract 0.004 from the reading for
avery 107F below 63°F,

3 Whan tha check = complate, rinsa the
hydromedar thoroughly with clean water.

Checking for continuity

® Tha tlerm continuity describes the
uninterrupted flow of elechricity thraugh an
electrical clreull, A continulty check will
determine whether an open-circult situation
axisls,

® Continuity can be checked with an
ahmmeter, multimetes, continuily tester or
battery and bulb test circuit {see Mlustrations
6, T and 8).

E

8

Battery and bulb test circutt

® Al of thesa instruments are sell-powerad
by a battery, theralore the checks are made
with the kgnition OFF.

® As a safely precaution, always disconnect
the battery negative (-ve) lead before making
checks, particufarly if ignitlon switch checks
ara baing made.

® I using a meter, select the appropriate
ohms scale and check that the meter reads
Iinfinity {=). Touch the meter probes togather
and chack that meter reads zero, where
mecessary adjust the maler 2o thal it reads
zero,

@ After using & meter, abways switch it OFF
o consesve ils battery.

Switch checks

1 i a switch is at fault, race s wiring up to
the wiring connectors, Separate the wire
connaclors and inspect them far Security and
condition. A build-up of dift or comosion here
will mast likely be the ciwse of the problem -
clean up and apply a water dispersant such
as WD40.

Continuity chack of front brake light
switch using a meter - note spiit pins used
to access connector terminals

2 Il using a test mataer, sl the mater to the
ohms x 10 scale and connact its probes
across the wires from the switch [see
Nstration 9). Senple ON/OFF type switches,
such as brake light switches, cnly have twao
wiras whereas combination switches, like tha
Ignition switch, have mmany Intérnal lnks,
Study the wiring diagram to ensune that you
ara connecting across the comecl pair of
wires, Continuily (low of no measurable
regiatance - 0 ohrms) should bae ndicated with
the switch ON and no continuity (high
resistance} with it OFF.

3 Mote that the polarity of tha test probes
doesn’t matter for continuity checks, although
care should be taken to follow specific test
procedures I a dicde or solid-slate
companant is beéng checkad.

4 A continuity lester or battery and bulb
circull cin be used in the same way, Connact
i1s probes as described above (see
Mustration 10). The light should come on 1o
indicate continuity in the ON switch position,
bt should wdinguish in the OFF position.

Continuity check of rear brake light switch
using a continuity tester

Wiring checks

& Many electrical faults are cavsed by
damaged wiring, often due to incomect
routing ar chaffling on frame componants.

@ Loose, wel or corroded wire connectors
can also be the cause of electrical problems,
aspacially in axpotad locations.

1 A conlinuity check can be made on a singls
length of wire by disconnecting It at each end
and connacting a meter or continuity tester
across both ends of the wire (see illus-
tration 11),

Continuity check of front brake light
switch sub-harness

2 Conlinuity flow or no reskstance - O ohms)
should be indicaled i the wine 5 good. If no
continuity (high resistance) is shown, suspect
a braken wira,

Checking for voltage

® A vollage check can detarming whather
currint i reaching a component,

® Vollage can be checked with a dc
voltmater, multimeter set on the dc volts
scale, test Bght or buzzer (see (Hustrations 12
and 13). A mater has the advaniage of baing
able i messure actual voltage.



Fault Finding Equipment reress

A simple test light can be used for voltage
chacks

A buzzer is useful for voltage checks

@ When using a mater, check that iis leads
are inserted in the corract terminals on the
matir, fed 1o positive (sva), black to negative
{-va), Incorrect connections can damage the
meiar.

® A voltmeter (or mullimeter sel to the do
volis scale) should always be connected in
parallel {across the load). Connecting it in
sabrided will destroy Uhe: meder.

® Vollage checks are made with tha igniticn
ON.

1 First identily the relevant wiring circull by
raforring 1o the wiring diagram at the end of
this. manual, If other electrical components
share the same power supply (o are fed from
the same fuse), take note whether thay are
working comectly - this is useful information in
deciding whore to start chacking the circun,

Checking for voltage at the rear brake light
power supply wire using a meter . ..

2 If using a meter, check first that the meter
leads are plegged into the comect terminals
an the mater (sea abovel. Sel the meter to the
de vaolts funclion, at a range suitable for the
battery voltage. Connect the meter red probe
[+ve) to tha power supply wire and the btack
probe to a good metal earth (ground) on the
maotorcycle’s frama o directly 1o the battery
negative (-vaj terminal (see illustration 14),
Battery voltage should be shown on the mater
with the ignition switchad OM,

3 It using a test lkght or buzzer, connect its
positive (+ve) probe to the power supply
tesminal and its negative [-va) prebe 1o a good
wearth (ground) on the motorcycla's frame or
directly 1o the battery negative {-ve) terminal
(se0 illustration 15). With the ignition ON, the
test light should Hluminate or the burrer

Sound,

i

-« - O a best light - note the earth
connection to the frame [arrow)

4 If no vollage is indicated, work back
towards the fuse continuing 1o check for
voltage. When you reach a poinl where there
iz vollage, you know the problom Boes batwesn
that point and your tast chack paind.

Checking the earth (ground)

@& Earih connections are made either directly
to the engine or frame (such as sensors,
neutral switch efc. which only have a positive
fead) or by a separale wire into the earth
circuit of the wiring hamess. Alternativaly a
short aarth wire is sometimes run directly from
the eomponent 1o the molorcycla's frame.

@ Corrosion ks often the cause of a poor
earth connection,

& | total failere is expedenced, check the
gecurity of the main earth lead from the
negative (e} terminal of the battery and also
tha main aarth {ground) point on the wiring
hamess. If comoded, dismantle the connection
and claan all surfaces Dacik o bare mastal,

1 To check the earth on a component, 1se an
insulated jumper wire to tempararily bypass
its earth connection (see illustration 18).
Connect ona end of the jumper wire betwean
tha sarth terminal or maetal body of the
companent and the other end 1o the
meotorcycle's: frame.

161

umpér wires for making
earth [grownd) checks

2 I the circuit works with the jumper wire
instalied, the original earth circuit s faully,
Check the wiring for open-circuits or poor
connections. Clean uwp direct  earth
connections, removing all traces of corrosion
and remake the joint. Apply petroleum jely to
the: joint te prevent fulure comasion,

Tracing a short-circuit

® A short-circull oocurs whee current shors
to earth (ground) bypassing the circuit
componenis. This usually results in & blown
fuse,

® A short-circult is most likely 1o coour whers
the insulation has wom theough due to wiring
chaling on a componant, allowing a direct
path o earth (ground) on the frame,

1 Remove any bodypanels necessary to
wocess the cinzult witing,

2 Check that all slectrical switches in the
circult are OFF, then remove the circudt fuse
and connect a test light, buzzer or volimater
{get to the de soale) across the fuse terminals.
Neo voltage should be shown.,

3 Mova the wiring from side to side whilst
abserdng the test light or meter. When the
test Bght comes on, buzzer sounds or mater
shows voltage, you have found 1he couse of
e sihort, 18 will usually shown up as damaged
or burned insulation

4 Mofe that the same test can be parformed
on each component in the ciscuil, evan the
Switch,
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A

ABS (Anti-lock braking system) A system,
usually slocironically conirolled, thal senses
inciplent whes lockup during braking and
relisves hydraulic pressure at wheel which is
abeut 1o asid,

Aftermarket Components sutabde for the
matoncyche, but not produced by the moloncycle
rardactune,

Allan key A haxsgonal weaneh which fils into a
rescasaed haxagonal hole.

Altarnating current (ac) Curment produced by
an altemalor. Roguires conwerting fo direct
currant by o rectifier for changing purposes.
Altsmator Converts mechanical ensrgy from the
engine into electrical energy 1o change the
battery and pawer the electrical system,
Ampere [amp] A unit of measuremen? for the
fiow of alectrical curent. Currend = Volts + Ohms.
Ampaore-hour [Ah) Measure of battery capacity,
Angle-tightening A torque expressed in
degrees. Often follows a conventional tightening
torque for cylinder head or main bearing
fasteness [see [Bustration)

Angle-tightening cylinder head bolts

Antifreezs A substance (usualy athylens glycol)
mixed with water, and added to the cooling
systom, to pravent freazing of the coslant in
winter, Antifreeze also conlains chemicals 1o
inhibit corroskon and the formation of rust and
other deposits that would tend 1o clog the
radiator and coolant passages and reduce
cooling efficiency.

Anti-dive System attached Bo the lork lower lag
{alider) to prenvent 1ok dive wihsan braking hard.
Anti-seize compound A coating that reduces
the risk of setring on fasteners that are subjected
1o high temperaturas, such as axhavst clamp
Iodts and s

APl Amercan Petroleum Instilute, A quality
standard bor 4-giroks molor oils.

Ashastos A natural fibrous mineral with great
heat resistance, commonly used In the
composition of brake friction matenals. Asbestos
i @ health hazard and the dust created by brake
wystema shousd navvesr b inhaled or ingasted.
ATF Autemalic Transmission Fluld, Ofen used
in frond forks.

ATU Automatic Timing Unit. Mechanical device
for advancing the ignition timing on sarly

angines.

ATV AN Tacrain Viehacle, Oritoen cafed a Ouad,
Buinl play Sade-to-shde movament

Axle A shalt on which a whesl revolves. Also
known &5 @ spendhs,

Backiash The amount of movement between
mashed components when one component is
heid stll. Lisually applies to gear testh

Ball bearing A bearing consisting of a hardensd
iffief dd outer race wilh handenad steel balls
batween the two races,

Bearings Used between two working surlaces
lo prevent wear of the components and & build-
up of heat. Four types of bearing are commanty
wsed on mobercycles: plain shell bearings, ball
bearings, lapened rofles bearings and noedle
rofler bearings.

Bovel gears Usod o tum the drive through 90°.

Typical applications are shaft final drive and
camshalt drive (see ilustration)

Bevel gears are used to turn the drive
through §0°

BHP Brake Horsepower, Tha  British
measurament for enging power oufpul. Powar
oulpit is now usually expressed in kilowatis
(W),

Bias-belted tyre Similar construction to radind
tyra, bt with gutor balt runming at an angle fo the
wihesl fm.

Big-end bearing The bearing in the end of the
commecting rod that's attached 1o the crankshaft,
Bleading The process of removing air from an
hydraulic system vie a bleed nipple or blowed
BT,

Bottom-snd A descripton of an engne's
crankcase componants and all components
containmd Fwan-an

BTDC Balore Top Dead Cordre in terms of pision
position, ignition tming 5 often expressed in tems
of degrees or rillimetres BTDC.

Bush A cylindrical metal or rubber componant
used batwaan Twa Meving pams.

Burr Rough edge left on a component afler
machining or a5 a result of excessive wear.

C

Cam chain The chain which lakes drive from the
crankshalt to the camshattis),

Canlster Tha mdin compoanent in an seaporatneg
emission control system (Califomia market onby);
contains activated charcoal granuies 1o trap
vapairs irom the fuel sysiem rather than allowsng
tham 8o vént 19 the atmosphena,

Casteliated Fesembling the parapats along the
top of a casthe wall. For example, a castellated
wiheal Bl or spindie nul.

Catalytic converter A device In the sxhaust
system of some machines which comerts cenain

poliutants in the sxhaust gases nto bess hanmiul
subsiances.

Charglng  aystem Description  of  the
components which charge the battery, le tha
altenartor, rectiler and regulator,

Cirelip A ring-shaped clip used o prevent
endwise movemant of cylindrical parts and
shafts, An infemal circlip is instalied In a groove
i a housing; an external crclip fits into a groave
on tha oulsida of [ cylindrical
plece such a3 a ahaft. Also known a5 a snap-ring.
Cloarance The amount of space between two
parts. For example, babwesn o piston and a
cyfindier, batween i bearing and a jowmnal, ete.
Coll spring A spirsl of elastic stesd found in
vangus sizes throughout & vehicle, for sxample
05 @ speinging medium @ the swspension and in
the valve Erain,

Compression  Reduction in wolume, and
Increase in pressune and temperature, of & gas,
carsed by squeazing it ino a smaller space.
Gumpruﬂnﬂ damping Contrels the spoed the
SUSPIMISICN Compresses when hitling a bump.
Compression ratio The relationship batwesn
cylnder woheme whaon the piston is ol top dead
cendre and cylinder wolume whan the psston i at
botiom cead cantre.

Continuity The uninermupted path in the Row of
alactricity. Listhe o no measurable resstancs.
Continuity tester Solf-powered bleaper or test
light which inticates continuity,

Cp Candiepower. Bulb rating commaon found on
US motorcycles,

Crossply tyre  Tyre plles arranged In &
Criss-Cross patiem. Lisusly four or sl plies used,
hence 4PR or PR In tyre size codes,

Cush  drive Rubber dampar  segments

fittad between the rear wheel and final drive
sprocket to absorb transmission shocks (see
Hiustration).

o

Cush drive rubbers dampen out
transmission shocks

D

Degres disc Calibeated disc for measuring
piston position. Expressad in degroes,

Dial gauge Clock-lype gauge with adapters for
maasunng nunout and piston position, Expressed
in rem or inchaes.

Diaphragm The rubber membrons n o master
cylinder or carbureilor which seals the upper
chambar,

Ciaphragm spring A single sprung plate often
usad in clutches.

Direct qurrent [de) Cuwment produced by a do
generator.
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Decarbonisation The procass of remoaving
carbon deposits - typically from the combustion
chambér, vilves and axhaus! porisystam.
Detonation Destructive and damaging
explosion of fusl'sdr mixture In combustion
chasmber instead of controlied burning.

Diode An alectrical valve which only alliows
current to flow in one direction. Commonly used
In rpctifhers and storer nterock systems.

Disc walve (or rotary valve) A induction system
] on S0eme hao-atroke engines.
Double-overhead comshaft (DOHC) An angine
that uses two overhaad camshaflls, ons for 1ha
intake valves and one Tor the exhaust valves,
Drivebalt A foothed bell ued 10 tranarml drive
to the reaf wheal oh some motorcycles. A
drivebell has also been used to drive the
camshafts. Drivebeits are wrsally made of Kaviar
Driveshaft Any shaft used 1o ransmil motion,
Commonly used whan réfeming to tha final
driveshaft on shalt drive molorcycles,

E

Earth return  The retusn path of an efecirical
circuit, utilising the matorcycie’s frame,

ECU (Electronic Conirol Unit) A compuler
which controls (Tor Instance) an gnRition System,
or an anti-iock braking system.

EGO Exhaust Gas Oxygen sensof, Sometmes
called a Lambda sensor.

Electrolyte The fivid in a lead-acid battery,

EMS (Engine Management System] A
cormputer condrolled systemn which manages the
fusl injection and the ignition systems in an
imtagrated {ashion

Endfioat Tho amount of lengthways movement
batwoon two pars. As applied to o crankshafl,
the distance thad the crankshall can mowe shie-
to-gida in the crankcase.

Endiless chain A chain having no joining link,
Common usa for cam chains and fnal drive
chaing.

EF (Extrome Pressure) Oil typa used n
locations whens high loads are applied, such as
Istwiser gear lsath,
Evaporalive  emission
Describes a chascon! fled canister which Stones
fusl vapours from the tank rathes than allowing
thawm to vent to the atmosphens. Usually only
fifted to Caldomia models and referred 10 @5 an
EVAP systern,

Expansion chamber Section of two-siroke
angine axhaust systerm so designed 1o improve
snging officioncy and boos! power.

F

Feoler blade or gauge A thin sirip or blasde of
hardened stesl, ground to an axact thickness,
used 16 check of measure claprances betwoen

parts.

Final drive Description of the drive from the
transmission 1o the rar wheel. Usually by chain
or ghall, but sometimes by belt,

Firing order The order in which the angne
cylinders firg, or deliver their power strokes,
beginning with the number anea cylindar,
Flooding Tesm used to describe a high fuel level
in the carburstior floal chambars, leading to fuel
ovarfiow, Also relers fo oxcess fuel in the
combusiion chambaer due to incomedt slarting
technigue.

Free length The no-load state of a component
whan measwed, Clutch, valve and Tork spring
longths are measured at resl. withoul any
proad

Freeplay The amount of travel bafors sny action
takes place. The lcoseness in a knkage, or an
nssamibly of parts, between the nitial application
of force and aclual movement. For example, the
distance the rear brake pedal moves befons the
redt Drake & aciuated.

Fusl infection The fusliair midure s metered
electronicaly and directed inlo the engine intake
ports [indmact ngection) o o the cylinders
{direct injection). Sensoms supply information an
Fuslfair mixture The charge of fuol and pir
geing into e engne. See Stolchiomelsic ratio.
Fuse An slectrical device which protects a
circult against accidental overload. The typlcal
fuse contains a soft piece of malal which is
calisrated 1o malt & a préadatermined current
fMow (expressed & amps) and break the circuit.

G

Gap The distance the spark must travel in
jumping from the cenire elecirode 1o the side
slecirods in 8 spark plug. Also relers to the
distance batween the ignition rotor and the
jpickup coil in an electronic ignition system,
Gasket Ay thin, soft material - usually cork,
cardboard, asbestos or soft metal - installed
batwean bwo metal surfaces to ensune a good
gaal. For instance, the cylindar head gaske! seats
the joint betwesn the block and the cylinder
had,

Gouge An instrument panel display used to
manitor angine conditions. A ghuge with a
movabie pointer on a dial or a fixed scale is an
analogua gauge. A gauge with a numarical
readou is called a digital gausge.

Gaar ratbos The deiva ratio of a pair of gears in a
gearbox, calculated on thesr numier of teath.
Glaze-busting see Honing

Grinding Process for rengvating the valve foce
and vlve Sanl comacl aned in the cylindss head,
Gudgeon pin The shaft which connects the
connecting rod small-end with the piston. Otten
callad @ pision pin or wrist pin

H

Halical gears Gear teath re slghtly curved and
produce less gear noise that straight-cul geass,
Often used for primary deives.,

1m‘r.utlngn|'llir.-nllﬁu1;dhurtha
cylinder head

Helicoil A thread insert cepair Bystem,
Commonly used as & repair for stripped spark
plug threads (see Mlustration).

Honing A process used fo break down the glaze
on a cylinder bore (also called glaze-buwsting).
Gan siso be carmied out to roughen a rebored
cylinder 1o ald ring beddng-in.

HT High Tenslon Description of the slectrical
circuit from tha secondary winding of the gnition
ol to the spark plug.

Hydraulic A kquid filled system used to transmit
prasaure from one componant to another.
Common uses on motorcycles are brakes and
chichas.

Hydrometer An insirument lor moasuring the
spacific gravity of a laad-acid battery.
Hygroscopic Waler absorbing. In motoreycle
applications, braking efficiency will be redwced if
DOT 3 or 4 hydraubic fhuid absorbs wator from the
air - cand maust be aken 10 kisp new brake fuid
n tightly sealed containers.

I ft Pounds-force feet. An imparlal enit of
1ormue. Soematimes wilten as ft-ibs,

Il In  Pouwnd-force inch. An imperisl wnit of
torque, applied to components whaere a very low
1orguie i réquired. Sometimes witten as in-lba.
IG Abbresdation for Inlegrated Circuit.

Ignition advance Means of increasing the
timing of the spark at higher angine speeds.
Done by mechanical means (ATU) om easy
engines or elecironicaly by the igniticn conrol
unit on later sngines,

Ignition timing The moment at which the spank
phug fires, expressed i the mimber of crankeshaf
dogrees belore the piston reaches the lop of its
stroke, or in the number of milimetres bedore the
piaton redches th 1op of its stroke,

Infinity (=) Description of an open-circuid
elactrical siate, where no continulty exists.
Inverted forks (upside down forks] The sliiders.
or lower legs are held in the yokes and the fork
s or stanchions are connected 10 the whesl
mxler {spénciie), memwngmgmmm
consiruction than conventional forks.

J

JASO Cuality standard for 2-stroke ols.
Joule The unit of electrical enegy.
Journal The bearing surlace of a shaf.

K

Kickstart Mechanical means of furning the
engine ever for staring purposes, Only usually
fitted to mopeds, small capacity motorcycies and
off-road motorcyches,

Kill switeh Handabar-mounted switch for
amaergancy ignition cut-oul. Cuts the |gn|l:lur1
circuit on all modets, and additionally prevent
starter motor opemtion on othars.

ke Symibal for kilometre.

kph Abbreviatcen for kiomebies par hour,

L

Lambda (i} sensor A sensor fitted in 1he
oxhoust system fo measure the exhoust gas
oxygisn content {pxcess air factor,
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Lapping seo Grinding,

LCD Abbeevistion for Liquid Crystal Display,
LED Abbreviation for Light Emitting Dioda.
Liner A stesl cylinder liner inserled n a
Lockmut A nut used to lock an adjustment nut,
of aiher ihreaded component, in place.
Lockatops The hugs on the lower triple clamp
{yoks] which abad those on the frime, prevanting
handiebar-io-fual tank contact,

Lockwasher A form of washer designed to
prevent & attaching nut from warking loase.

LT Low Tension Description of the slectrical
cirguit froem the powsr supply fo the primary
wandlineg of the igniticd eoil,

Main bearings The bearings betwesn the
crankshalt and crankcase.

Maintenance-iree (MF) battery A sealed
battery which cannot be topped up.

Manomater Mascury-filled calibrated tubes
used to measure intake tract vacuum, Used to
on  multi-gylindar

mﬂmlﬂ A pracision mensuring nstrument
thal measures component oulside diasmeters
[see illustration),

Tappet shims are measured with a
micromater

MON [Motor Octane Mumber) A measure of a
fuel's resistance to knock,

Monograde oil An ol wilh a single viscosity, sg
SAEBOW

Monoshock A single suspension und Enking the
SWINQArT Or SUSpension linkage to the frame.
mph Annesviation for s gar hour,
Multigrade ol Having a wide viscosity range (eg
10W40), Tha W stands for Winlar, thaus tha
vistosity ranges from SAE1D when cold to
SAEAD when hot.

Multimater An sdectrical lest instrument wilh (he
capabily o measure woltage, cument and
resistance. Soma malers also incorporate &
continuity tester and buzzor,

N

Neadia roller bearing Innes race of caged
nogdio rolers and hardensd outer raca,
Examples of uncaged nesdle rollers can be found
on some engines. Commonly used in rear
suspension applcalions and in two-stroke

BTIEneES.

Nm Mewton metros,

NOx Oxides of Nirogen, A common toxig
pollutent amitted by patral engings at hisghar
lemnperatures.

O

Octane The measure of a fuel's resistance 1o
knock,

OE (Original Eguiprment) Rolates 1o
components fitted to a motoreyela as standard
or rqplnwrslrrt parts sugpled by the molorcyche
Ohm TIN it of slectrical resistance, Ohms =
Valls = Curren.

Ohmmeter An instrument for measuring
wloctrical resivtancs,

Qil cooler System for diverting engine oil
culside of the engine 1o a radiator for cooling

pUrpoBas.
Oil injection A system of two-stroke sngine
lubrication where ol i pumg-fed 1o the enging in
accordance with throtthe position,

Opan-cireuil An slectrical condition whors thare
i1 braak in the flow of slectricity - no continuity
[high resistanca).

Q-ring A type of sealing fing made of a special
rubbee-like material: In use, the O-ring is
compressed info a groove 1o provide the
Oversize {05) Term used for plston and ring
size options Ftted to a rebored cylinder,
Ovarhead cam (sohc) engine An angine with
single camsahaft located an top of the cylinder
head,

Overhead valve (ohy) engine An engine with
e valves located in the cylinder head, tut with
the camshaft lacated in the engine block or
CrancRss.

Crxygon sensor A device installed in the sxhaust
system which senses the cxygen content in the
oxhaust and converts this information into on
elacric curment, Also called a Lambda sensor,

P

Pinstigauge A thin stip of plashc theead,
avallable n differsnt sizes, used for maasuring
clearmnces. For axampio, a strip of Plastigauge is
labd across a bearing journal. The parts are
azsembled and dismantied; the width of the
crusihid sirip indicales the clearance batwean
journal and baasing.

Polarity Either negative or positive earth
{ground), determined by which battery lead is
cannected to the frame (garth return). Modern
molorcyches are usually negative sarth,
Pra-ignitlan A situation where the fuel/air
miture ignites bafone the spark plug fires. Often
due ta a hot spot in the combaustion chamber
caused by carbon bedid-up, Engine has a
fendancy o 'run-on'.

Pro-load (suspension) The amount a spring is
comprissed wian in the unloaded state. Proload
can be applied by gas. spacer or mechanical
adjuster,

Premixz The method of engine lubrication on
older two-stroke engines. Enging olf is mixed
with the petrol in the fuel tank in a specific ratia.
The fusl/odl mix iz sometimes rolerred to as
Primary drive Description of the drive from the
crankshall o the chach, Lisually by gear or chain.
;EIF Pledestirke - o German interpretation of
PS5l Pounds-lorce per square inch. Imparial
maaswremant of tyre pressure and cylinder
Pressune moasuremant,

PTFE Polyletrafiuroathyiene. A low friction
Substance,

Pulse secondary air injection system A
process of promating the burting of excess fusl
present in the sxhaust gases by routing fresh sk
ira the exhayst poris.

Q

Quartz halogen bulb  Tungsten flament
sumoanded by a halogen gns, Typlcally wsed for
the headlight (see lustration).

Rack-and-pinlon A pinion gear on the end of a
shalt thal mates with a rack (think of a geared
wheel opened up and lakd lat). Sometimes used
In chulch operating systoms,

mul play Up and down movement about a

Radial ply tyres Tyve phas run across the fyre
firom bead to bead) and around the
circumfarence of the tyro, Liss reaista 1o tead
digtortion than other tyre types.

Radiator A Hogued-to-air heal transier device
designed 10 reduce the temperature of the
coctant i a bquid cooled engire.

Anke A featuse of stearing geomatry - the angle
of the stearing head in relation 1o the vertical (see

I

—_— Nsis
—
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J ol Tiadl

Steering geometry
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Rebore Providing a new working surface to the
cylindar bore by boring out the old surface.
Mecessitates the use of oversize piston and
FIFHES.

Rebound damping A means of controfng the
oacilption of a suspension unit sgeing after i@ has
bean compressed, Resists the spring’s matural
tendency 1o bounce back after being compresssd.
Regtifier Device bor comverting the ac output of
an allemator into de for battery changing

Resd valve An induclicn sysiem cammonly
used on two-sinoko angines.

Regulator Device for maintaining the changng
voltage from the gensmtor o alternalor within a
spacilipd range.

Raelay A slecirical device wsed 1o Swilch haavy
cwrent on and off by usang a low current auxiliary
cinguit.

Resistance Measured in ohms, An slectncal
component's ability 1o pass ebectrical curernl.
ROMN (Aesearch Octane Number] A measurs of
o feel's resistance to knock

pm revolidions per minute.

Runoul The amount of wabbla (n-and-out
movemend) of & wheel or shalt as it's rotated,
Thiz-aemvoamt a shatt rotates 'out-cl-trua”. The ouwl-
of-round condition of a rotating part.

S

SAE (Society of Automotive Engineers] A
standard for the viscosity of a fluid,

Sealant A liquid or pasie used to prevent
ieakage at a joinl. Sometimes used in
conjunclion with a gaskat,

Service limit Term for the point where &
componant is no longer useabde and must be
[t

Shait drive A mathtd of trensmilting drss firom
tie trarmmissson o the mar wheel
Shell bearings Plain bearings conststing of twe
shall halves. Most often used as big-end and
main bearings in a four-stroke engine. Olten
called bearang naarts,
Sham Thin spacer, commonty used 1o st the
clearance. or relative positions betwesn two
paris. For example, shims inserted ino or under
tappots or Tollowars bo contred valve clearances.
Clegrance is adjusied by changing the thickness
ol the shim.
Short-circuit  An elecincal condition wherns
currenl sharts to earth (ground) bypassing the
circull companents.

Process 10 comact Warpage of rspair
& damapad surface, sf on brake discs or drums.,
Slide-hammar A spacial puller that screws info
or hooks onto a component such as a shaft or
bwaring: a heavy sliding handie on the shaft
beotbormes against the end of the shaft to knock the
componant fres.
Small-end bearing The bearing in the wpper
and of the connecting rad at its join with the
gudgean gn,
Spalling Damage to camshall lobes or bearing
jourals shawn o pitling of e wodking surace,
Specific gravity (3G) The state of charge of the
alecirolyte in a lead-ackd battery. A measure of
the electrolyte's density companed with water,
Straight-cut gears Common type gear usod on
gearbox shats and for oll pump and water pumg
drives,
Stanchion The inner shiding part of the front
farks, hald by the yokes. Often called a fork tuba,

Stelchlomaetric ratic The optimum chemical
airffuol ratic for & pelrol engine, sakd to be 14,7
parts of air to 1 part of fusi.

Sulphuric acld The liquid (slectrolyte) used in a
lead-acid battery. Polsonous and exiremely
cormosive,

Surface grinding (lapping) Process to cofrect a
wirped gasket face, commonly used on cylinder
haads,

T

Tapared-rollor bearing Tapesed innar race of
cagad niesdle rofors and separate tapened ouber
race, Examples of taper roller bearings can be
found on stearing hoads.

Tappet A cylindrical companant which tranemits
mation irom the cam 1o the valve stem, olther
direchly or via a pushnod and rocker anm. Also
cabed a cam fofower

TCS Traction Conbrol Systerm, An soctronically-
controliad aystem which sanges whsel spin and
reducas engine speed accordingty,

TDC Top Dead Genire denotes that the pision is
at it highest point in tha cylinder.
Thread-locking compound Solution applied to
tastenar threads to prevent sisckening. Select
Ty 12 S appdication,

Thrust washer A washer positioned Detwean
two moving components on a shafl. For
oaxnmpds, betwoen gear pinions on geamnhaf.
Timing chain See Cam Chadn,

Timing light Stroboscopic lamp for camyng oul
ignition tirming chacks with the engine running.
Top-end A description of an engine’s cylindar
block, head and vabae goar compeonants

Torgue Turming or twisting force about a shaft.
Torgue setting A prescribed tightniss

Iy b Pt cnarycle ramdactures to ensurs that 1hae
boit or AUt is secured comectly. Uindertightening
can resul in the boll or nul coming loose or a
surface not being sealed. Overtightening can
resull in strfipped threats, distorton o damage 1o
1hi component Deing retained.

Torx koy A six-paint wrench,

Tracer A stipe of & second colour BppSed to a
wire Insulator 1o distinguish thal wire fram
anather ona with the same colowr insulntor. For
example, Br'W is often used 1o dencote a brown
inddator with a white tracer,

Trail A feaiure of sleefing geomabry. Distance
frarm tne slsering head axis to the tyre's central
pntach point

Triple clomps The cast components which
axtend from the steering head and suppon the
Tork stanchions o tubes. Often called fork yokes.
Turbocharger A cenirifugal device, driven by
oxhaust gases, that! pressunses e nlake adr,
Nomally used o increase the power autpul from
a givan enging displacemant.

TWl Abbreviation for Tyre Wear |ndicator,
Indicates the location of the tread depth indicator
bars on tyres,

U

Universal joint or U-joint UJ) A double-preoted
connecton for ranssitting power from a deiving
1o a driven shaft through an angle. Typically
fownd in shaft drive assemblies.

Unsprung weight Anything not supported by
the blke's suspension (& the wheal, tyres,
berakes, final drive and bottom (moving) part of
ki Suspenson)

V'

Vacuum gauges Clock-type gauges for
measuring infake tract wvacuum, Used for
r.m_:mn::ur synchronisation on multi-cyfinder

Enines,
Valve A device through which the flow of Bquid,
Qas of vBCuum may be stoppoed, started or
regulated by a moveabie pan thal opens, shuts
or partinily obsiructs one of more ports or
pasangeways. The intake and exhaust valves in
thr cylinder haad ane of the poppet fype.

Valve clearance The clearance betweon the
valva tip (the end of the valve stem) and the
rockér arm o lappslfollower. The valve
clearance is measured when the valve & closed.
Tha comect chaarancs | irmportant - If 100 small
tha valve won't clogse fully and will bumn out,
wihareas if 100 large notey operation will nesus,
Vabve litt The amount a valve is Bted off its seat
by e camshalt lobe.

Valve timing The axact sotting for ihe opering
and ciosing of the valves in relation to pistan
positicn,

Vernler callper A precision  measuring
Instrumant that measures inside and outside
dimengions. Mol quite s accurate Bs 8
micromsder, Bul more conmenian .

VIM Vghicle Identification Murmber, Term for the
bike's engine and frame numberns.

Viscosity The thickness of a liquid or its
resistance 1o fow,

Valt A unit for expressing elocirical “pressuna” in
B el Volls = curment x ohms

W

Water pump A mochanically-deiven device for
Frowang eoolant around the engine,

Watl A unit for exprassing electrical power.
Watls = volts x curent.

Woar limit s0e Service limit

Wet liner A liquid-coolad engine design whire
the pistons run in liners which are directly
surroundad by coolant [see illustration)

Waot liner arrangement

Wheelbase Distance from the cenre of the frong
it 1o ther contrg of the raar whoel,

Wiring harmess or loom Describes the slectrical
wings. running the lengih of the matoncychs and
enclosed in tapa or plastic sheathing. Wiring
coming off the main harness is usually relered (o
&5 A suby hamess

Woodrull kKay A iy of gami-circular or sguare
section used to locate a gear 1o a shaft. Often
usad fo locate the altemnalor rotor on the
crisnkshaft

th-lphlaﬁlwhurmmc for guogean o pidton
pin.
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Mote: References throughtout this index are in the form “Chapter number™ » *Page number”

A C

About this manual - 07 Calipers - 1226, 73
Acknowledgements - 0s7 Camshafts - 2812
Alr duct - B+10 chain and guides - 2A+38, 2854
Air filter lifters - 28811
element - 1=16, 1+23 tensicner - 24=10, 2B+10
housing - 4«20 Carburators - 487, 4+8, 415, =17
Aiir suction system - 4425 gynchronization - 149
valves - 198 Chain - 012, 182
Alternator - Ge22 check and adjustment - 17
brushes - 9+23 ?‘m = 2""133'6 28e54
drivebelt - 9+21 ubrication -
ghaft - 2851 sprockets - 1+11
Alternator/starter chain - 2438, 2Bs50 tensioner - 2410, 2810
Antifreeze - 0512, 122 Charging system - 3+21
Chemicals - REF=21
Choke
cable - 4=18
B freeplay chack - 114
Battery - 93, Ged Clutch - 24+1 ot seq, 281 et seq
slectrolyte level/specific gravity - 1+13 check - 1+12
i fiuid - 010, 122, 1423
engine = 2As31, 2As32, 2As34, 2045, PBe4T hydraulic system - 2As26, 2835
rear coupling - 7+20 mﬂwww“cﬁm-hﬁ
steering head - 113, 1824 removal and inspection - 2422, 2830
steering stem - 6o7 Component location - 1+4, 1+5
swinganm - 6e19, Bs22 Connecting rod bearings - 2431, 2Ae34, 2845, JBe47
7ea0 Conterts - Qe
Bleeding the brakes - 7+14 Conversion facters - REF+20
Biicheirics Be8 Coolant - 0#12, 1+2
Brake light switches - 912 Bpe "”3"’:':“’“ o
Brakes - 7+1 ot seq i e
bleeding - 7+14 temperature gauge - 3o7
calipers - 1226, 73

temperature sending unit - 37

;lllﬂck-i"ﬂ Cooling fan - 3«7
sC = T8 Cooling system -

fluid - Oe11, 12, 1224 draining- 124 Pt

hoses - 1826, Te14 flushing and filling - 1+25

master cylinder - 1926, 7+10, T+12 Crankcase - 2430, 24+31, 2841, 2B+44

pads - 1912, 77 Crankshaft - 2As32, 2845

pedal - 7+13 Cylinder block - 2A#16, 2B+22

torque link - 7+3 Cylinder compression check - 1+18
Break-in procedure - 2As44, 2EED Cylinder head - 2414, 2B+16

Bulbs - 92, 9+3, 910, 9+11, 9415 valves - 2A«15, 2B+18
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D

Daily (pre-ride) ehecks - 0«10 ot s0q
Dimensions - REF=1
Disc - T+8
Draining the cooling system - 1=24
Drive chain - 012, 1+2, G+23
check and adjustment - 17
ubrication - 1+6
sprockets - 1+11
Drivebelt - 921

Electrical fault finding - 943
Electrical system - 5+7 el seq
Engine - 24+1 ot s58q, 281 of soq
alternator - S22
alternator/starter chain - 2A=38, 2850
bearings - 2A31, 2A32, 2A34, 28«45, 2Bw4T
camshatt - 28«12
camshaft chain and guides - 24+38, 2B+54
camshaft chain tensioner - 2810, 2B+10
camshah lifters - 2A+11
connecting rod beanngs - 2As31, 2A34, 2Be45, ZB=47
crankcase - 2As30, 2431, 28=41, 2844
crankshaft - 28032, 2Be45
cylnder block - ZA16, 2B«22
cylinder head - 2A*14, 2B+16
cylinder haad valves - 2A#15, 2B#18
disassembly and reassembly - 24+3, 288
iddler pulleay and ghaft - 24236
lifvers - 2A#11
main bearings - 2A+31, 2A32, 2B+45
numbars - =9
oil - 010, 1=2, 1215
il filker - 115
oll pan - 2A:20, 2826
odl pressure relie! valve - 2A+22, 2B=30
ol pump - 28+21, 2B*28
plstons - 2A=18, 2B#23, 2B+25
removal and installation - 28«8, ZB+6&
rocker arms and shafts - 2B=12
starter clutch - 2436, 28+51
valve cover - 2As0, 28«0
valves, seats and guides - 2A4+15, 2B+18
Evaporative emission control system = 1#11, 4#23
Exhaust system - 4+1 et seq
check - 1=14
rimevval and installation - 420
External shift mechanism - 24=28, 2B-38

F

Failring - 8#1

Fastenars - 1=14

Fault finding - REF«28
equiprment - REF=36

Fander/mudguard - 812, 8«13

Final drive - G*1 at seq

Fluids - 1#2, REF+21
Flushing the cooling system - 1=25
Footpegs and brackets - 813
Forks - 628, 6510, 6+11
oil = 1225, 61
Framas - B+1, B=14
numbers - 0+8
Fuel - 0»12
filter - 1=23
hoses - 1226
pump = 422
tank - 4#3, d+d
Fuel system - 4+1 af sag
chock - 1=17
Fuses - 9+2, G5

G

Gauges - 9+13

H

Handlebars - G=4
switches - 9+16
Headlight assembly - 8«10
aim - 9+10
bulb - 9=5
Horm - 9+17
Hoses - 1228
Hydraulic system - 2A=26, XB+35

IC igniter - 5+6
Identification numbers - 0+9
Idie fusl/air mixture adjustment - 44
Idle spead - 129
Idler pulley and shaft - 2436
Ignition coils - 52
Ignition main (key) switch - 9+18
Ignition systém - 5+1 ot Soq
Instrument cluster - 9=13

bulbs - 915
Introduction - 04

J

Junction box - 9+6

L

License plate bulb - 9+11
Lifters - 2A=11

Lighting - 0+12, 98
Lower fairing - 8=10
Lubricants - 1=2, REF=21
Lubrication - 1+12
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M Sprockets - B+24
Start-up after overhaul - 2A=44, JB+52
Main bearings - 2431, 2A#32, 28445 Starter motor - 9=18
Maintenance procedures - 1+6 f seq clutch - 2As36, 2B+51
Maintenance schedule - 143 Starter relay - 917
Major engine repair - 24«5, 2B+5 Stedring - B+1 ot seq
Master cylinder - 1=26, T=10, T+12 check - 0=12
Maters - 9+13 head bearings - 1913, 124
Mirrars - B+10 stem and bearings - 7
MOT - REF#22 Storage - FEF26

Suspension - 6+1 et seq
adjustments - G#25
N chack - 0012, 118
linkage - G+18
HWeutral switch - 8«17 Swingarm - G20
bearings - G=19, 6+22

Qil cocler - 3=12

Ol filter - 1215 Taillight bulbs - G+11
Qil pan - 24420, 2B+26 Technical terms - REF=40
Qil pressure Tharmostat - 38
relief valve - 2A=22, 2830 Thermostatic fan switch - 3«7
gending unit - 316 Throttle cables - 4=18
Oil pump - 24921, 2B+28 Throttle operatien/grip freeplay - 1=14
Qil, engine - 010, 1+2, 1+15 Timing rotor - 55
Oil, fork - 1225, 6+1 Tires - 7o1 ot seq
Oll, transmission - 0=10, 1=2 chack - 0=13, 113
fitting - 724
préssisnes - 013
P Tools - REFs2

Torque link - 7«5
Pads - 1212, T7 Transmission - 2A+1 et seq, 2B+1 of seq
Pick-up coll - 54 @il = 0010, 122
Pistons -Ein'i'laﬂ.zﬂaiiga shafts - 24239, 2854, 7855

rings - 4 shift drum and forks - 2A=43, 2861
Turn signal - 912

R bulbs - 910
Radiator - 3=3

cap - =4 U
Rear coupling bearings - T=20 Upper fairing - 8+10

Raar view mirrors - 8«10
Rear wheel coupling/rubber damper - 6#25

Refiling the cooling system - 1925 V
Rockir arms and shafts - 2B=12
Routine maintenance and servicing - 1+1 et seq Valves, seats and guides - 24=15, 2B+18
clearances - 118
S SOver - 200, 28«8
Satety first! - 0«8 w
Seats - B=11
Servicing see Routine maintenance Warning light bulbs - 815
Shift drum and forks - 24243, 28«51 Water pump - 3=10
Shock absorber - 8217 Weights - REF«1
Side covers - B+11 Wheal bearings - 7+20
Sidestand - G114 Wheels - T=1 ot s8q
swilch - 917 alignment - 718
Signalling - 012 check - 1213
Spare parts - (+0 removal and installation - T=17, 718
Spark plugs - 1+8 Wiring diagrams - 9+24 et seq

Speadometer cable - 913 Workshop tips - AEFs2
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Title Beai Ho
EMW I-valve Twina (70 - B5)

BATW R0 & 75 T-wabve Madels (B3 - )
MW RIS & RT108 8-valve Twima [93 - 7}
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Spark Plug Condition Chart

Refer to Chapter 1 for spark plug maintenance

s

Electrode gap check - use a wire type gauge for best results Electrode gap adjustment - bend the side electrode using
the correct tool

,."I:

Ash deposits - Light brown deposits encrusted on the
that the engine is in good condition and that the plug type is electrodes and insulator, leading to misfire and hesitation.
correct Caused by excessive amounts of oil in the combustion

chamber or poor quality fuel/oil

Carbon fouling - Dry, black sooty deposits leading to misfire Oil fouling - Wet ocily deposits leading to misfire and weak
and weak spark. Caused by an over-rich fuel/air mixture, spark. Caused by oil leakage past piston rings or valve guides
faulty choke operation or blocked air filter (4-stroke engine), or excess lubricant (2-stroke engine)

Overheating - A blistered white insulator and glazed Worn plug - Worn electrodes will cause poor starting in

electrodes. Caused by ignition system fault, incorrect fuel, or damp or cold weather and will also waste fuel
cooling system fault



UK Kawasaki ZXR models
covered by this manual:

IX750H (ZXR750)  748cc  '89to'90
IX750J (ZXR750)  749cc '91to 92
IXT50L (ZXR750)  749cc ‘9310 '96
IX750K (ZXR750R)  749cc  '91 to 92
ZX750M (ZXR750R) 749cc 93t '94

US Kawasaki Ninja models
covered by this manual:

IX750H (Ninja ZX-7) 748cc  '89t0'90
ZX750J (Ninja ZX-7) 749cc 9110’02
ZXT50L (Ninja ZX-7) 749%c 9310’95
ZX750K (Ninja ZX-7R) 749¢cc 91 to '92
ZX750M (Ninja ZX-7R) 749cc  '93 10 '94

Mote: This manual does not cover the ZX750P
(Ninja ZX-7R) or ZX750N (Ninja ZX-7RR)

introduced in 1996.

Inside this Manual

4 Kawasaki history and ZX development.
4 A complete step-by-step guide to servicing and

¢ Engine and transmission — servicing and

overhaul.

# Braking system - safety checks and repairs.
# Fuel and ignition systems explained.
# Cooling system - checks and remedies.

Whether carrying out a routine service or rebuilding the engine,
Haynes SHOWS YOU HOW and SAVES YOU MONEY.

Step-by-step instructions
clearly linked to hundreds of photos
and iHustrations guide you through
each job.

Spanner ratings grade all tasks
by experience level - from simple
servicing jobs for beginners through
to moaore difficult tasks for the expert

Haynes Hints and Tool Tips
give you valuable ‘inside’ information
such as ways of removing paris
without using special tools.

overhaul.

wxy B0 Mdgar 12 000 ke oF 12 fmantihm

ST R A N SRS Tk OB ey b e e m—

=== T

# Suspension and steering — adjustment and

# Comprehensive fault finding that helps pinpoint

specific problems.

“These Manuals are essential reading for
any biker tackling his own servicing..."”

Motor Cycle News

“...l couldn’t live without my Haynes..."”
Superbike

# Electrical system - fault finding and repairs.
# Comprehensive colour wiring diagrams.
# Fully indexed to help you find information easily.
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