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About this manual

Its purpose

The purpose of this manual is to help you get the bast value from
your motarcycle, It can do 5o In sevaral ways. It can halp you decide
what work must b# dane, even if yau choose to have it done by &
dealer servica department or a repalr shop; it providas information and
procedurss for routine maintanance and servicing; and it offers diag-
nnstic and rapalr procedures to follow when trouble ocours.

We hope you use the manual 1o tackle the work yourself. For
many simpler jobs, doing it yoursall may be quickar than aranging an
appointmeant to gat tha vahicle into 8 shop and making the trips Lo
leave it and pick it up. More importantly, a kot of maney can be saved
by avoiding the expansa the shap must pass on 1o you to cover its la-
bor and ovarnead costs. An added benefit is the sense of satisfaction
and wecomplishment that you feel after daing the job yoursalf,

Using the manual

The manual is divided into Chapters. Each Chapter is divided into
numbered Sections, which are headed in bold type batwaan horizontal
lines, Each Section consists of consecutively numbered paragraphs,

At the beginning of each numbered Section you will be refered 10
any illustrations which apply to the procedures In that Section. Tha ref-
arance numbers uesed In lustration captions pinpoint the perinent
Section and the Step within that Seclion. That &, ilustrsation 3.2 maans
the llustration refars to Section 3 and Step (or paragrapn) 2 within that
Saction.

Procedures, once described In the axl, arg nat nammally ra-
pealed, When it's mecessany 1o refier to ancther Chapter, tha rafanance
will b given as Chaplar and Saction numbar. Cross rafanances glven
without use of the word “Chapter” apply to Sections and/or para-
graphs in the same Chapter, For example, “sea Saction 8" means in
tha eame Chaptar,

Feferances to the left or right side of the wehicle assums you are
sifting on the saat, facing forward,

Matorcycle manufacturers continually meke changes 1o specificn-
tions and recommendations, and thess, when notified, are ncorpe-
rated inta our manuals at the eariest apportunity,

Even though we have prapared thiz manual with extrems care,
nefther the publisher nor the author can acoopt responsbility for any
errors in, or omissions fram, the infarmatian given.

NOTE

A Note provides information necessary to properly complete a procedure or infermatian which will make the prosecure

pasier to understand,
CAUTION

A Caution provides a epecial procadure ar spacial steps which must be taken while completing the pmi;adura where the
Caution is found. Mot heeding a Caution can result in damage 1o the assembly being worked on.

WARNING

A Wamning provides a special procedurs or special steps which must ba taken whila completing the procedura wheee the
Warmning is found, Not heading a \Warning can result in parsonal injury.

Introduction to the

Kawasaki EN450 and 500

Tha Kawasaki EMN45D and ENSOO gre popular lightwaighl cruisars.
The EN450 |3 known in the US as the 454 LTD and in the LK as tha
LTD 450, The ENG00 s sald in tha US as tha Vulcan 530,

Tha angina is of the same bagic design as the conter two oylin-
ders of the ZXE00 Ninja/GPX. It's a double overhead camehaft type
with faur valves per cylindar and a counterbalance shaft. Fuel is dediv-

arad through two 34 mm Kelhin carbunetars.
The front suspension is a conventions teescopio fork design, The
rear end uses a swingarm supported by twin shocks and call springa.
The front brake je & hydraulic disc design, with & drum brake al
the raar.

—
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Identification numbers

The frame serial number is stamped into the right side of the
steering head and the angine serial numbar s stamped inlo the right
engine case Both of thase numbers should ba recorded and kept in &
safe place so they can be furnished to Ew enforcemant officials in the
avent of theefi.

Tha frame serinl number, engine serial numbar and carburetos
identification number should also be kept in & handy placa (Buch a=s
with your driver'a licenss) 26 they are always available when purchas-
ing or orcering parts for your machine.

The models covered by this manual ara as follows:

-ENA50-41 454 LTD, LTD 450) - 1985
-ENAS0-AD 1454 LTD, LTD 450) - 1988
-EMAED-AZ (454 LTD, LTD S50) - 1987
“ENAS0-Ad4 (454 LTD, LTD 450) - 1968
-EN450-A5 (454 LTD, LTD 450) - 1989
-EM450-AG (454 LTD, LTD 450) - 1990

-ENSO0-41 {Vidoan 500} - 1390
-EMBI0-A2 (vulcan 500) - 1691
~ENSO0-A3 [Vulean S00) - 1082
-EMS00-8d {Widsan 5004 - 1503
~EMED0-A5 (ulean S00), 1464
-EMB00-A5 Mulean S000, 1995
-EMNS00-AT [Vulsan 500%, 1847
-EMBO0-C (Vulean SO0, 1086
-EMBD0-C2 (Vulian 5005, 1847
-EM5Q0-C:3 (Visaan 500, 1998
-EMS00-C4 (vulean 500), 1995
-EME00-CS ulcan 5000, 2000
-ENED0-CE (Mulkean SO0, 2004
-ENS00-CF (Wulean 500), 2002

<ENS00-CA (ulean B0, 2003
-ENSO0-CA (Wulcan 5000, 2004

The following table is a breakdown of the angine and frame numbers by modal and year of production:

Year Model Code Frame number ranga Engine number ranga
1885 EN450 A1 LS JKAENGAT-FAQDOOOT to 013000 ENASDEA-O0G00T b 013000
UK EN450A-000001 ta 013000 EN4BOAE-DIDD0T 1o 012000
19388 EM450 a2 U5 JKAENGA1-EA013001 to 028000 ENGAB0AE-0N 3001 ta 028000
UK EN450A-013001 to 028000 ENABOA-012004 to 026000
1987 EWN450 A3 LS JKAENGAT-HAT2EDMM to 032000 EMNABUER-2R001 1o 0andon
UK EN450A-02B001 1o 032000 EMd504-028001 f0 030800
1988 EN45D a4 US JEKAENGA1-JADZ2001 to 035300 ENAS0A-032001 to L3000
UK EN450A-0530301-on EMN4EDA-0A0304-0n
1989 EMNA50 AS US JKAENGA1-KAN35301-an EM450A-03301 -an
UK EMN4B0A-D35301-an EM4S0A-033301 -an
1880 EN450 A5 US JKAENGAT-LAD40001 -0n ENAS0AE-03330 -on
UK maodal not imported
1880 EMS00 A1 LS JKAENVA1-LADODOGT to 007000 EXBO0-D08YA6 bo 010200401 1051 1o 015080
LIk ENSOOA.- 000001 -2 ENSODAE-018001-an
1881 ENG00 A2 LIS JEAENVAT-MAQDTO to 0081851/ EXSCAE-D1RANY-0n
D10201 to 011050/015051 to 02 5000
UK EM30041 continued
1982 ENS00 a2 JEAENVAT-NADZS001 te 045000 EXSO0AE-01A001-0n
UK ENSO0A-025001 -on EMG004E-21BIO0-0n
1993 ENSOO A4 US JKAEXMAT-PAN45001 ENS00AE-078000-an

UK EN500A3 continuad

garial numbar I& located on the rght sida of
engine casa
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The following table is & breakdown of 1994 and later initial Trame numbers by model and year af production:

Waar Modelt Initial framme AumbDer
15993 ENSD0-AS5

19645 ENSO0-A6

1506 ENSDO-AT

1996 ENSID0-1

1887TF EMS00-52

1888 Mot availabie

1580 EMEDD-C4

2000 EMNSDO-CH

2001 EME00-CE

2002 EMSD0-CY

2003 EMS00-Ca

2004 EMNBD0O-C3 JEAENVET-4A185001

Buying parts

JEAENNVAL-RACEDO0T of ENSOOW-DE0001
JEAENVATL-SAQS0001 ar EMNSODA-CB0001
JEAENVAT-TADBODO1 or ENSO0A-100001

JEAENVC -TADQOCDT ar EMS0DC-000007
JEAERVCT -TADOS001 ar ENGODC- 005001

JEAENVCT-XATS58001 or JKAENSOOALCA- 156001
JEAENVCT-YATE4D0N or JHKAERNSOLALCA-1B4001
JEAEMVGT-1A168001 or JKAENSODACA-183001
JHAEMVGT-281 73001 or JEKAENSOOACA-173001
JEAENYCT-3AT80001 ar JKAENSODACA-180001

Once you have found all tha identification numbears;, record them
for reference when buying parts. Since the manulacturers change
spacifications, parts and vendors (companias that manufacture various
components on tha machina), providing tha D numbers & the anbyway
to be reasonably Sure thal you are buying the corect parts.

Whanever possible, take the warn part to the dealer so direct
comparisan with the new companent can be mada. Alang the trall fram
the manufacturer to the parts shell, there are numerous places that the
part can and up with the wrong number or ba listed incarrectly.

The two pleces to purchase new parts for your matarcycla - tha
acoessony stare and the franchized dealer - differ in the type ol paris

General specifications

they carry. Whils dealers can oblain virtualy every pan for your motor-
cycle, the accassory daaler iz usually imited to narmal high waar Rema
such as shook absorbers, fune-up parts, various engine gaskets, ce-
blas, chains, brake parts, ete. Rarely will an acoessary outil have ma-
jor suspension components, cylihders, transmission qears, o casas,
Used parts can be obtained for roughiy hall the price of new ones,
but you can't always be sure of what you're getting, Once again, take
your wom part 1o the wrecking yard (brsakar) for direct comparisan.
Whether buying new, used or rebulk parts, the best course fs to
daal dirsctly with someona wha speclalizes in parts for your particular

maxa.

Frame and suspension
Whealbase

Greece, ltaly, Matharands, Sweden , GEMany.... . e e

All athar A miodals

| 2, |10, f e i o
Orverall width

ENSD0 C
Seat helght
e e e e S e

Dry waight
EMASD
L D R B R I T Y IR st oo o s i i e i

1485 mm (5848 Inches)
16656 mm (61.22 Inches)
1585 mm {62.B inchag)

2205 mm {86.81 Inchas)
2210 mm [§7.00 inches)

2280 mm 80,157 inches)
22656 mm (89.17 Inches)
2320 mm 81,3 inches)

820 mim (32,28 inches)
840 mim (33.07 inches)
830 mm (32.7 inches)

1220 mm (48.03 inches)
1230 mm (48.42 inches)
1126 mmn (44,3 inches)

745 mm (£29.33 inches)
730 mmm (2874 inchas)
715 mm {31.5 inches)

180 kg 396 Ibs)
180.5 kg (397.1 Ibs)
181 kg (398.2 Ibs)
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Frame and suspension {continued)
EMS00 A
Ecoept ol Hamie, oo colnaisanan s
ol sad ol DA o L S
ENSDD S
Except California
California,..........
Frant suspension .,
Fear sumpangian .,
Front Brake ...........
Raarbemke .. 00
Fusl tank CRpAnity
Ehldﬁ{l, EMEDOD AL . ...
S e e

Engine

i = e e Tl
Displacearment

BN e
ignition systam.............
Fusl system

ENA450, ENS0D A,

ENSOOC .. o

Maintenance techniques,
tools and working facilities

186 kg 09,2 k)
1865 kg (410.3 ks

199.0 kg (436 Ibs)

1995 kg (440 Ibs) ¥
Telescopic fork

Twin shockafeai springs

Hydraulic dise

Mechanical drurm

11.0 Nrers (2.9 LIS gat. 251 imp gal}
1500 liters (3.9 WS pal, 2.9 imp pal

Liguid cosked, 4-stroke, DOHE parallel twin

484 oo (27 BB cubis inches)
408 cc (30,36 cubic incheg|
. Trangislorizad

Two 34 mm Keihin carhirilors I
Twa 32 mm Keihin carburators

Wet, multiplate

5-speed, constant mesh

Basic maintenance technigues

There are a number of technigues involved in maintenance and re-
Pair that will be refarred 1o throughout this manual. Application of these
technigues will cnabla the amateur machanic ta be more efficiant, hat-
ter organized and capabie of rerforming the various lasks properiy,
which will ansure that the repair job s therough and complete.

Fastening systems

Fasteners, basically, are nuts, olts and scraws used to hold twa
or more parts logether, Thera ara a few things to keep in mind whan
warking with fastensrs. Almost all of them use a locking device of
Jama 1ypa (gither a lock washer, locknut, locking tab or thread adhe-
Sivel. All threadad fastaners should be clean, straight, have undam-
aged thraads and un damaged comars on tha nex head where tha
wrench fits. Devalop the habit of replacing all damaged nuts and bolis
with new ones,

Rusted fiits and bolts should b treated with a penatrating oil to
easa removal and prevent breakage. Some mechanics use turpéntine
in a spaut type oil can. which works guite well, After applying the rust
panatrant, let it “work” for a fow minutes befara trying to loasen the nut
or bolt, Badly rusted fastenars may have ta be chisslad off or ramayecd
with a special nut breaker, availables al tool storas,

I a balt or stud breaks off in &n assembly, it can be drillad aul and
removad with a special tool ealled an E-Z outl (or ecrew axtractor).
Most daaler servica departmants and matorcyole rapair shops can
perform this task, as wall as others (such as tha repair of threaded
holes that have baan strippad o),

Flat washers and look washers, when removed from an assambly,
should alweys ba replaced axactly as removed, Replace any damaged
wazhars wilh new onag. Always use a flat washer batwean a lack
washer and any soft metal surface (such as aluminum), thin shast
metal or plastic, Special lacknuts can only be usad onee or twice be-
Tore they lose thalr locking ability and must be repieced,

Tightening sequences and procedures
When threadad tastorers 8 figilenasd, My are often tighienag
a specific torque veles [tongue g basicaly g welsting forcal. Cvar
ening the fastenar can waaken i and cauga |t 1o break, whils un
Pahtening can cawss itto everually come laoss, Each balt depardn
on the material it's mads of. the diameter of s shank and tha il
I3 threaded into, hasa specific forgue valus, which s Moded in tha
ifications. Be sure ta falloy the 10rUE recommendations olosedy.

or diagonal pattern, Afler each ong hag baen tightanad e full by
Ium to Ihe first one tghtanad and tightan tham all gris hay tum,
ing the same pattem, Finally, tightan each of tham N8 Quarter tim g
time untll each fastens has baen lightsnad b the Proper torgus T
loosen and ramova the fistenes the procadure would be severse,

Disassembly sequence

Companent clsaseambly should be done with sars and purpoe
to help ensura that the pare 00 back togather properly during re
assembly. Always keep rack of the s2qunca in whish parts are me
moved, Take note of spacil charactaristics or mars g parts thid cay
be Inetalled more than one Wiy [5Uch a5 3 groowed fhru wazher on g

washars and nut back on a BHAG. can prevent mixups later, if nute i
balls can't be returned to ther arlging iocatinns, They should be ket n |
& comparimanted boy or a series of small boxas A cupeaka or muflin

tin'Is ideal for this pLposs, snce each eaity can hald the bolts gng i
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nuts from & particular area [i.e. engine case bolts, valve cover balts,
engine moaunt balts, ete.). A pan of this typa i= aspacially halpful when
warking on assemblias with very small parts (such as the carburelors
and the valwe train). The cavities can be marked with paint or tape 10
identify the contants.

Whenever wiring loams, harnesses or connectors are separated,
it's a good Idea to identify the two halves with numbered pieces af
masking lape so they can be easily reconnaclad.

Gasket sealing surfaces

Throughout any matarcyele, gaskels are used to seal the mating
surfaces betwesen componants and keep (ubricants, fluids, VaouLm oF
pressure contaived in an assembly,

Mary times these gackets ara coated with & liquid or paste type
gasket sealing compound before assembly. Age, heat and pressure
can sometimes cause the two parts to stick together so tightly that
they are vary difficult to separate. In mast casas, tha part can be loos-
ened by striking it with a soft-faced hammer near the mating surfaces
A regular hammer can be used if a block of wood is placed batwesn
the hammear and the part. Do nat hammer on cast parts or parta that
could be aasily damagad. 'With eny parlicularly stubbom part, always
recheck to meke sure that every fastener has been removed.

Avoid using a screwdriver or bar to pry apart compenents, as thay
can easily mar tha gaskel saaling surfaces of the parts {which must re-
main smooth). I prying is absolulaly necessary, use a pisce of woad, but
keep in mind that extra clean-up will ba nacassary If the wood splintars.

After the parts ara saparated, the oid gaskel must be carefully
screped off and lhe gaskel surfaces deanad, Stubbom gasket matanial
can be scaked with a gasket removar (avallable in asro=ol cans) to
saften it &o it can be easily scraped off, A scraper can be faghicned
from a piece of copper wbing by flattening and sharpaning ane and.
Cepper i recommended becausa it |8 usually sofler than the surfaces
10 be scraped, which reduces the chance of gouging the part, Somg
gaskats can be removed with a wire brush, but regardliess of the
method used, the mating surfaces must ba left clean and smaath, It for
some reason the gasket surface i= gouged, then & gesket sealer thick
enough to fill scratches will have to be used during reassembly of the
components. For most applications, a non-drying (or 2emi-drying) gas-
ket sealer is bast,

Hose removal tips

Hasa removal precautions closely parallel gasket ramoval precac-
tiona. Avoid scratching or gouging the surface that the hosa mates
againat or the connection may leak. Because of various chemical reac-
tians, tha rucber in hoses can bond itself lo the matal spigot that the
hosa fits over. To remove a hose, first loosan the hose clampe that se-
cure It to the spigot. Then, with slip jaint pliers, grab the hose al the
clamp and rotate it around the spigot. Work It back and forth until it is
complelely free, then pull it off (silicore or other lubricants will ease re-
moval if they can be applied betwean the hose and the outside of the
spigot). Apply tha sama lubricant to the inside of the hose and the out-

Feeler gauge set

Conftrol cable pressure huber

Hand impaot screvdriver and bits

Targque wranches [lef - click type; right - beam typel

side of the spligot to simplify imtaliation.
Ila hosa clamp & broken or damaged, do not reuse it Alsa, do
riot reuse hoses that are cracked, eplit or tom,

Tools

A selection of good teols 15 & basie regulrermant for amyns wha
plans to maintain and rapair a motorcycle, For the ownar who has few
tools, if amy, the initial investment might seem high, bul when compasd
to the spiraling costs of roubng menlanance and rapal, it 1s 2 wise ana,

To help the ownar decide which tools an neaded to pariom the
tasks detailad in this manoal, the jofiowing fool lists are offerad. Main-
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Spap-ring pliers (lop - external; battom - internal)

Valve spring compressar

Piston ring removel/instaliation tool

Piston pin puller

tenance and minor repair, Repair and overhaul and Spectal. The new-
comer 1o praclical mechanics shauld start off with tha Mainlenanca
and minar repair tool kit, which is adequate far the simpler jobe. Than,
83 confidence and experlence graw, the owner can tackie more diffi-
cult tasks, buying additional tools as they are needad. Evantually the
basic kit will be bullt into the Repair and averhaul tool gat. Owver a pa-
riod of time, the experienced da-it-yourselfer will assemble a tac) et
camplele enough for most repair and cverhaul proceduras and will edd
toals fram the Special catagory when it is falt that the SxpBEnse is just)-
fied by tha frequency of usa.

Maintenance and minor repair tool kit

The toals in this list should be considered tha minimm requirad
for performance of rautine maintenancs, senvicing and minor repair

wark. Wa recommend tha puschase of eoembinaiian wranches (bax and
and open end combined in ans wrenchy, while mora expensive than
opan-anded ones, they offar the edvantages of hoth Types of wranch,

Telescaping gaugos

Combination wrench st [ mm fo 22 mim)
Adiustsbie wranch - 8in

Spark plug socket {with ety inaerty
Spark £hig gap adusting oo/

Feeler gauge sel

Standeard screwdive 518 1 x £ in
Philllpe serewdbiver No. 2 x i
Aben fhax) wrench sst 4 mm fa 12 il
Combination (sfp-jolnt) phars - § in
Hecksaw and assortment of hladss
The prassure gauge
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D-tol -inch micrometor

Cylinder compression gauge

Dial Indicator sel

Multimetar (volt/ohm/ammeter)

Control cable pressine luber

Gregse gun

N can

Fina emary cloth

Wire brush

Hand Impact screwdriver and bits

Funnel (medium sixa)

Safely googles

Drain pan

Woark light with extension card
Repair and overhaul tool set

These tools are essential for anyane who plans 1 perferm major
repairs and are intended to supplemant those In the Malntanance and

Adjustable spanner

minor repalr tool kit Included is a comprehansive st of sockets which,
inough expensive, are invaluable becalse of their varsatsity (sapecially
when various extensions and drives s avallabie), We recommend the
3B inch drive over the 1/2 inch drive for ganeral motorcycle malnte-
nance and rapair (ideally, the meachanio would have a 3% nch drive set
and a 1/2 inch drive sat).

Sockst salfs)

Revarsible ratcher

Extension - § in

Uriversal joint

Tomque wianch (Same si2e dive & sockels)
Ball petn hemmar - 8 ar

Soft-faced hamimer [plasticiubber)
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DAL

Alternatar rotor puller

Standard screwdriver (1/4 inx 6n]

Standard screwdrivar [stubby - 5/18 in)

Phillips screwdrvar (Na. 3 x 8 in)

Bhillins screwdrivar jstubby - No. 2]

Pifsrs - focking

Fliers - ffnaman’s

Fliers - neadia nose

Fliers - snag-ring fintamal and extemal)

Cold ehisal - 1/21n

Scrfber

Scrmper (made from flattaned copper tubing]

Canbar punch

Bin punchas (1/1§, 1/8, 3/16 In)

Steel rule/straightadge - 12in

Pir-type spannar wrench

A sedaction of figs

Wira brush (large)
Note: Anathar tool which is oftan useful s an eiactric drill with a chuck
capacity of 3/8 inch (and a set of good quaiity eirilf bits).

Special tools

The tools in this =t include those which are not used regularly,
are axpensive to buy, or which need to be used in aocordance with
thalr manufacturer's instructions. Unless these tools will be used fre-
quently, it is not very aconomical Lo purchase many of them, A coneid-
eration would be to split the cost and use between yourself and a
friend or friends (e.o. members of a motorcycle ciub).

This list primarily contains tools and instruments widaly available
to the public, as wall as some special tools produced by the vahicle
manutacturer for distribution to dealer service deparimants. As & re-
sult, references to the manufacturer's special tools are occasionally in-
cluded in the text of this manual. Ganerally, an alternative mathod of
doing tha job without the special tocl s oflared, Howavar, somelimes
{hara is Fio aitermative to their use. Where this is the case, and the tool
can'l be purchased or borrowed, the work should be turned aver to the
daaler eervice department or a motorcycle repair shop.

Valve spring camprassor

Piston ring remeval end instaliatian toal

Pieton pin pulier

Telescoping gatges

Micrometers] andlor dial/Vermier callpers

Cylinder surfacing hone

Cylirrder comprassion gauge

Dial indicator sat .

Multimatar

Adiuslabhs spanner

Altamator rotor holder

Altarmator rotor pular

Marormeter or vacuum gauge sel

Small alr compressor with blow gun and tire chuck

Buying tools
For the do-it=yourselfer who is just staring to gt involved in mo-
torcycle maintenance and rapair, thare are a rumber of aptions avail-

Aable when tools. 1t maintenancs and minor repalr 8 the ex-
tant of the work to be dane, tha purchase of Individual toois ks satisfac-
tory. IT, on the other hand, extensive work &8 planned, it would b a
good idea 1o purchase a modest tool set from ore al the lergn retail
chain storea, A set can usually be bought at 8 substantial AV DVer
the individusl tool prices fand they often coma with & tool box), As ad-
ditional 1ooks are needed, add-on ses. individual tools and a lerger ool
owx man ba purchased to sxpand the ool salection, Bulding & teal set
gradually aliows the cost of Ine toals o ba spread aver & langar period
of time and ghves the meachanic the freedam 1o ehoose anly those taols
that will actually be used.

Tool stores and malorcycle dealers will often be the only souce
of some of the special tools that are teaded, but regardless of where
tools are bought, try to avold cheap onas (espacially whan buying
screwdrivers and sockets) becausa thay won't last very long. Thers are
plenty of toole around et reasonable prices, but always aim to pur-
chasa items which meet the relevant national safety standards, The ex-
pense Involved in replacing cheap tools will eventually be greater than
the inifial cost of quality tools,

it is obviously not possibla to cover the subject of tocls Iully Fware.
Far those who wish to learn more about fools and ther use, thers i 8
book entitied Motoreycle Waorkshaop Practice Manual [Book no. 1434)
available fram the publishers of this manyal, It also provides an irirci-
duction to baslc workshap practics which will be of miterest 0.3 home

mechanic working on amy type of mofarcycle.

Care and maintenance of tools

Good togls are axpensive, 50 I makes senge to treat ham wih re-
spect. Keep tham clean and in usable oondition and store them propary
when not in use. Always wipe off any dif, grease or metel chipe before
putting them awey. Mevior laave tools lying sround i the wark ared,

Some tools, such as screwdrivers, pliers, wranchas and soakete,
can ba hung on a pansl mountad on the garage of workshop wall,
while others should be kept in a toal box of fray, Measuring frstru-
mants, gauges, meters, atc. musk be carefuly sionad whers thay can't
be damaged by weather or impact from athar taols,

When tools are used with care and stored propedy, they will last a
very long time. Even with the besl of care, tnols wil wear out if usad
frequentty. When a tool is damaged or worm out, replace I subesgquant
jobe will ba safer and more enjayable i you do.

Working facilities

Mot to Be overlooked when discussing tools s the warkshap, If
anything mora than routine maintenande f 10 bie carried out, same o
of suitable work area is essential.

It is undarstood, and apprecitad, that meny home mechanics &
naot have a good workshop or garage evaiable and end up reMmaving an
angine ar doing major repairs outside (it i rcommended, hiiwaver,
that the overhaul or repair be completad under the cover of a raaf).

A clean, flat workbench or table of comfortable warking neight i
an absolute necessity. The workbanch should be equipped with avise
that has a jaw opening of at least four inches,

As mentioned previously, soma clean, dry storane space i also
required for tools, as well as the |ubrdcants, fluids, cleaning soiants,
ate. which soan bacome necessany.

Sometimes waste ofl and fiuids, drained fom e engine or cooling
systern during normal maimtenanca of repars, present 8 disprosal prob-
lem. To avoid pouring thern an tha ground ar nlo & sawage BB, 51T
ply pour the used fluids into large cortainérs, seal tham with caps aned
take them to an authorized disposd sits o sanice station. Plastic jugs
{such as old antifreeze containers) ame idea for this pLrpose.

Always keep a supply af old newspapers and clean rags avall-
able. Old toweds are axcellent for mopping up spils. Many machanics
use rolls of paper towels for most work because They ae raadly evai-
abla and disposable. To halp kesp the area undar the maloncycls
clean, a large cardboard Box can ba cut opan and {laftenad fo probect
the garage or shap floor,

Whenever working over a peinted surface {such as the fusl tank)
cover it with &n oid blanket or bedspread fo protect the finsh.
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Profazsional mechanics ara trained in safe working procedures.
Howaver anthusiastic you may be about getting on with the job at
hand, take the time 1o ansure that your safety = not put at risk. A& mo-
mant's lack of attention can result in an accident, as can fallura to ob-
sarm simple precaltions.

There will alwaya be new ways of having accidents, and the fol-
lowing is not a comprehenshe list of all dangers; il is intanded rathar to
makae yau aware ol the rsks and 1o snoourage a sale approach to all
work you carmy aul on your bika.

Essential DOs and DON'Ts

DON'T start the engine without first ascertaining that the ransmission
is in neutral,

DON'T suddenly remove the filler cap from a hot cooling system -
cavar it with a cloth and release the pressure gradually first, or you may
get scaided by escaping coalant.

DON'T atternpt to drain ail until you are sure it has cooled sufficlantly
1o avoid scalding you.

DON'T grasp any part of the anaina or axhaust syslem without first as-
certaining that if = cool enough nat te burm pou,

DON'T allow brake fluid or antifreeze to contact the machineg's paint
work ar plastic componants,

DON'T siphan toxic liquids such es fuel, hydraulic fluid or antifreaze by
mouth, or allow them to remain on your skin.

DON'T inhale dust - it may be injudous to health (sse Asbestos head-

DON'T allow any spilled ol or grease to remain an the floor - wipa itup
right away, before someona slips on it

DON'T use ll fitting wrenches or other tools which may slip and cause
imjury.

DON'T attempt to lift 2 heavy companent which may be beyond your
capability - get assistanca.

DON'T rush lo finish a job or take unverified short cuts.

DON'T allow children ar animals in or around an unattended vehicla.
DON'T inflate a tire to a pressure above the recommendad masximum.
Apart from over stressing the car casae and wheal rim, in axtremea cases
the tire may blow off forcibily

DO ensure that the machine is supported securely at all timeas. This is
sepecially important when the machine is blocked up to aid wheel or
lork removal,

DO take care whan attempting lo loosen a stubbom nut ar bolt. It iz
genarally better to pull on a wrench, rather than push, so that If you
slip, you fall away from tha machina rathar than cnlo it

DO wear eye protection when using power tools such as drill, sandar,
banch grinder efc.

DO use a barrior cream on your hands prior to undertaking dirty jobs - it
will protect your skin from infection as well as making the dirt easler to
remove afterwerds; but make sure your hands aren't 1eft slippary. Mote
that long-term contact with used angine il can ba & health hazard,

DO keep looee clothing (cuffs, ties etc, and long har) well out of tha
way of maving mechanical parts. :
DD remove rings, wristwatch atc., bafora working on the vehicla- as-
pecially the electrical sy=tam.

DO kesp your work area lidy - [t ks only too easy to fall over articles lefl
[yireg eround.

DO exercise caution when compressing springs for ramaval or installa-
tian. Ensure that lhe tension is applied and released in a controlled
manner, using suitable toals which preclude the possibility of the
spring ascaping viaiently.

DO ensura that any lifting tackle used has a safa working load rating
adeguate for the job.

DO get someona to chack periodically that all is weall, when working
alone an the vahicle,

DO cerry out work in a logical saquence end check that everything is
comectly assamblad and tightened afterwards.

DD remember that your vehicle's safety affects that of yourself and
others. I in doubt an any pednt, gat professional advice,

IF, in spite of following these precsdtions, you ane unforturate anough
12 injure yourself, seek meadical atterion as soon as possible.

Asbestos

Cartain friction, insulating, sealing and other products - such s
brake pads, clutch linings, gaskets, ko, - may conein asbesios, Ex-
tremea care must ba taken to avold inhatation of dust from such prod-
ucts since It iz hazardous to heaith, [ in doubt, assume that they do
contain ashestos,

Fire
Femambar at all times that gasalina (petrof) is highty flammabla,
Maver smoke or have any kind of naked flama around, when working

an the vehicle, But the risk does not end tere - & spark causad by an
alectrical short-circuit, by two melal surlaces conecting each other, by
caraleas use ol tools, or éven by static electriciy built up in your body
under certain conditions, can ignite gasoline (petro vapor, which In a
confined epaca is highly explosive. Never uss gasoling (patrol) as &
cleaning solvent. Use an approved safety scivant.

AMlways disconnect tha battery ground {earth] tarminal befora
working on any part of the fuel or elactrical systam; and never risk
spiliing fugl on to & hot enging or sxhaust,

It is recommendad that a fire exdinguisher of a typs sultable for
fuel and elactrical fires 15 kept hendy In the garage or workplacs at al
times. Never try lo axtinguish a fusl or electrical fira with watar,

Fumes

Certain furmes ara highly toxc and cen quickly causs uncon-
sciousness and even death if inhaled to any extent. Gasalina [petrol
vaper comes into this category, as do the vapors from consn solvants
sijich as trichlorostmdana. Any draning or poudng of such volatile fiu-
ids should be done in a well ventiatad area,

When using cleaning flulds and sohvents, raad the instructians
carefully. Mever use matarials from unmarked containers - they may
give off poisonous vepars.

Mavear run the engine of a matar vahick in gn enclesed space
such as a garage. Exhaust fumes contain cerbon mondxida which is
extramaly poisoncus; if you naad o rn the engine, atways do o in the
open air or at least have the rear of tha vahicls cutside the warkplace

The battery

Mevar cause a spark, or allow 2 naked ight near the vehlcia's bat-
tery, It will normally be giving off a cartain amaant of hydrogen gas,
which is highly axplosive.

Always disconnact the baltery ground (sarth) terminal betars
working on the fuel or elactrical syshams jexcept whare notad),

If possible, loosen the filler plugs b sover when charging the bat-
tary from an external scurce. Do not charge at an eucassive rate or the
battery may burst.

Take care when topping up, cleaning or camying the battery, The
acid electrolyte, evan when diluted, is very comoshe and sheuld nat be
allowed ta contact the eyes o skin. Always wear rubber gloves and
goggles or a face shield,  you evar nesd to pregare elactialyte your-
self. always add the acid slowly (o the water, nebier add the water to
the acid.

Electricity

Whean using an alactric power tocl, inspection light eto,, ahways
ansura that the appliance is comeclly connested to 8 plug and that,
where necessery, i1 s properly grounded (sarhed). Do not e such
appliances in damp conditions and, agen, beware of craating 4 spark
or applying axcessive haat in the vicinity of fusl or fuel vapar, Also en-
sura that the appliances meet national salaly standands.

A sovera elactric shack can rasult fom louching certaln pars of
the electrical system, such as the spark plug wires (HT leads], when
the angine is running or belng cranked, pariculary i compaonerls o
damp or tha insulation |5 defactive. Where an electronic ignition sye-
tem is usad, the secandary (HT) voltage & much higher and could
prove fatal.

ﬁ
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Motorcycle chemicals and lubricants

A number of chamicals and lubricants are avaiiabia for use if -
torcycle maintenanca and repair, Thay include a wide variety of prod-
usts ranging from cleaning sohvents and degraazars {0 lubricants and
protective sprays for rubber, plastic and vinyl,

Contact polnt/spark plug cleener is a solvent used to clean cily
film and dirt from paints, grime from electrical connectors and oil de-
posits fram epark plugs. It is oil free and leaves no residue, It can also
be used to remove gum and vamish from carburetor jets and other ari-
fices.

Carburetor cleaner is similar to contact point/spark plug cleaner
but it usually has a stronger solvent and may leave a slight oity reside,
It ie not recommendad for cleaning electrical componants or connec-
tions.

Brake system cleaner is used to remove grease or braka fluid
from brake system companants (where clean surfaces are absolutehy
nacassary and petrcleum-basad solvents cannot ba ueed): it also
leaves no residua.

Silicone-based lubricants are used to pratect rubber perts such
as hoses and grommets, and are used as lubricants for hinges and
lochks.

Multi-purposa grease is an all purpose lubricant used wherevar
greasa is more practical than a liquid lubricant such as oll. Some multi-
purpose grease ls colored white and specially formulated to ba mare
resistant to watar than ardinary grease.

Gear ol {sometimas called gear lube) is & epecially designed ail
used in transmissions and final drive units, as well as other areas
where high friction, high temperature lubrication is required. It Is avail-
able in & number of viscositias (weights) lor various applications.

Mataer oil, of course, is the lubricant specially formulated for use
in the engine. It narmally contains a wids variety of additives to prevent
carrasion and reduce foaming and wear. Motor oll comes In various
weighte (viscasity ratings) of fram 5 ta B0, The recommanded weight of
the oil depends on the seasonal termperature ard the demands on the
engine. Light oll is used in cold climates and undar light load condi-
tlons; heavy ofl Is used in hot climates and whera high loads are an-
countered. Multi-viscosity olls are designed to have characlariztice of
both light and heavy oils and are avallable in & number of weights from
SW-20 to 20W-560,

Gas (patrol] sdditives perform several functions, depending on
their chemical makeup. Thay usually contein salvents that help dis-
solva gum and vamish that bulld up on carburetor and intake parts.
They also serve to break down carben dapasits that form on the ingide

surfaces of the combustion chambers, Somea addilives cantain Upper
oylinder lubricants for valves and pision ings.

Brake fluid I= a specially formulated hydrsulic luid that can with-
stand the heal and pressura encountered in brake syetemns. Cara mugt
be taken that this fluid does nat come incantact with painted sudanes
or plastics, An opanad containar should aways be resealed { prewant
cantamination by water ar dirt.

Chain lubricants are formulated especially for usa on Mmooyl
final drive: chains, A good chain lube ehoud adhere well and hava gand
penetrating qualities to ba effective as & lubdeant inside the chain and
on the side pletes, pins and rollers, Most chain lubes ae sither the
foaming typa or quick drying typa and am usually merkatad as sprays,

Dagreasars are heavy duty saivans used b ramoue grease and
grime that may accumulate on engine and frama components. Thay
can be sprayed or brushed an and, deperidng an tha fypa, ara rinsed
with eithar water or solvent.

Solvents are used alona ar i combination with degraasars to
claan parts and assemblies during recalr and averhaul, The home me-
chanic should use only solvents that are non-flammable and that do
not producs imitating fumes.

Gasket sealing compounds may be used In conjunction with
geskets, lo Improve their sealing capabitles, o done, 1o seal matal-
to-metal joints. Many gasket sealers can withstand extrems heat.
sam are imparvious lo gasaline and (ubhicants, whil otas s tapa-
ble of filling and sealing large cavities. Dapanding on the intenided uss,
gasket sealers aither dry hard or stay reletively soft and pliabie, Thay
are usually applied by hand, with a Brush, o are sprayed on the qasket
segling surfacas,

Thraad camant is an adhesive licking compound that prevents
threaded fasteners fram koosening becausa of vibration. 1t is pvailakis
in a variety of types for differant appications.

Moisture disparsamts are usualy sprays that can ba yesd 1o dry
cut electrical components suth es tha fuse hlook and wiring connes-
tars. Some types can also be used as reatment for nibber and a5  lu-
bricant for hinges, cables and locks,

Waxes and poifshes are used o fiélp protect painted and plated
surfacas fram the weather. Differant types of paint may requine the use
of different types of wax polish. Soma pofshas uhilize & chemical or
abrasive cleaner 1o halp ramava the top fayer of axddized (dull paint oo
older vehiclas. In recent years, many non-wax polishes [that coninin a
wide variety of chemicale such as polymers and slliconas) heve been
introduced. These non-wax polishes ire usually easier to apply and
last longer than convantionel waxes and pokshes,




Troubleshooting

0-15

Contents

Symptom

Engine doesn't start or is difficult to start

Startar motor does not rotate. ..

Starter motor rotates but angina doea nnt 1um mrar
Startar works but anglnu won't turn over {snlzad]
MNa fuel flow ..

Engine llmded

Mo spark or waah'. umrlt

Comprassion low ..

Stalls after sf.anlng

Poor running at low apaad
Spark weak...

Fuel/air ml:turﬂ mm
Compresasion low ..

P IR EITTREIEIIY s xinavnin i e i S S o o i S A e M TR

Poor running or no power at high speed
Firing Incomact ..

Fuel/air mixture mn::nfrecf.
Compression oW .....uwe. T S e

Knocking or pinging........
Miscellan=sous causes..........
Overheating

Coaling system not oparating pmpaﬁy
Firinig incormast ..

Fual/air mixture Inf.‘nnm S e T e

Canmprasshon Lo high ...t
Engine load excessiva. ...
Lubrication iInadequata.....

Clutch problems
Cluteh slipping ..
Clutch not :Iungagmg nmnplntah_.r

Gear shifting problems

Doesn't go inta gaar, or lever dossn't retlm ..o

JUMIPE OUt OF D08 i civrrsssinrase immmpiaimmo sesusnns e saasians

S S A R AR T

Section

0o =)D b b

Symptom Section

Abnormal engine noise
Knocking or Binging s
Pigton slap o ratting . ... e
Valve noise -
I B e et b o i Y o TR RN BT

Abnormal driveline noise

Trarn.mlwnn nnlsa B !
Belt or final drive r'lclhEE

o

HE®R

Abnormal frame and umpanulun nolse

Frant end noise .. A AT LG v v
Shook absorber nulsa
Disc brake nolse... 40

Oil pressure indicator Iighi comes on

Engina lubrication s-,rsmm e
Electrical system .., ot e 42

Excessive axhaust smoke
N T O TN e o g 0 et i e
Black BMOKE... o marmmenas b

Paor handling or stability
Handlabar hard to tum.......
Handlebar shakes or vIDrates axoessvaly ...
Handlabar pulls to one side
Pacr shock absorbing qualities

Braking problems

Brakes are spongy, don't Ball ... cmmmsminimimi &l
Braka laver culsEtes. ...

[ 5 T e s s T U e U A

Electrical problems

Battary deBd or WBEK ....uvue st isisssnsii s 98
Battary overchangad.... ..o i 5




0-16

Troubleshooting

Engine doesn't start or is difficult ta start

1 Starter motor does nol rotate

1 Engine stop switch OF,

2 Fuse blown. Check main fuse under the seat [EN450) or the
etartor ralay (ENS0D) (Chapter 99,

3 Battary valtage low. Check and racharge battery (Chapter 9).

4 Starter mator defective. Make sura the wiring to the starter is se-
cure. Make sure tha starter solenoid (ralay) clicks whan the start button
I5 pushed. If the solancid dlicks, then the fault is in the wiring or matar,
5 Startar aclenold (relay) faulty. It is located under the seat. Chack it
scoording to the procedure in Chapter §.

B Startar button nol contacting. The contacts could be wat, cor-
raded or dirty. Disassemble and clean the switch [(Chaptar 8)

T Wiring open or shorted. Check all wirlng connections and har-
nasses to meke sure that they are dry, tight and not corroded. Alen
check far broken or trayed wires that can cause a short 1o
ground/sarth (see wiring diagram, Chapler 8).

B lgnition switch defective. Chack the switch aceording o the pro-
cedure in Chapter 9. Replace the switch with a new ore if it is defec-
tive,

8  Engine stop switch defactive. Check for wat, dirty ar corroded
contacts. Clean or replaca the swilch as necessary (Chapter g),

10 Faulty starter lockout switch, Check the wiring to tha switch and
1he switch itsalf aceording to the procedures in Chaplar 9,

2 Starter motor rotates but engine does nat turn over

1 Starter motor clutch defactive, Inspect and repair or raplace
{Chaptar ),

2  Damaged [dier or starter gaars, Inspect and replace tha damaged
parts {Chapter 2).

3  Starter works bul engine wan't turn ever (saized)

Seized engine caused by ane or more internally damaged compo-
nants. Fallure due to wear, abuse or lack of lubricatian. Damage can
include saizad valves, vahe liftars, camshafl, pistons, crankshaft, con-
necting rod bearings, or transmission years or bearings. Rafar to
Chapter 2 for engine disassambly.

4 Nofuef flow

1 Mo fued i tank.

2  Fusltap vacuurn hase broken or discannectad,

3 Tank cap alr vent obstructad, Usually causad by dirt or water, Ra-

mieva it and clean the cap vent hola,

4  Fuel tap clogged. Ramaove the tap and clean it and the filter
{Chapter 4).

5 Fuel line cloggad. Pull the fual fine loose and carafully Blow
through It

B Inkel neadle valves clopged. For both the valves to be clogged, ef-
thar a very bad batch of fual with an unusial addithve hae been used,
or some other foreign objact has entered the tank, Many times after a
machine has beean stored far many months withaul running, the fuel
turns to a varnish-like liquid and forms deposits on the inlet needis
valves and jets, The carburetars should ba removed and overhauled i
draining tha fioat bowls does not alleviate the problam,

&  Engine flooded

1 Float leval toa high. Check and adjust as described in Chepter 4,

2 Inlat needie valve warn or stuck open, 4 plece af dit, rust or ather
dabris can causs the infet needis to saa improgerly, causing excass
fusl to ba admittad 1o the loat baw. In Ihis caze, the finat chambar
should be cleaned and the needie and ssat inapected. If the fnesdia
and seat are wonn, then tha leaking will persist and the parts should be
replaced with naw anes (Chapter 4),

E | Starting technique incorrect. Under ficrmnal clreumstances (e, i
all tha carburetor tunctions are sound the machine should start with
little or na throttle. When tha engina is cald, the choke should be aper-
atad and the engine started withaut opaning the thatiie, Whan the -
gine iz at oparating temperature, only a very sighl amount of throttk
should b necesaary. If tha engina s fiooded, tumn the fie tap edf and
haid the throttle open while cranking the angine. This will sllow add-
tisnal air ko reach the cylinders. Remember b turn the fual back on af-
tar the angine stans.

6  No spark or weak spark

1 Ignition switch Off
2  Engine stop switeh turred to tha Off posdtion.
4  Battery voltage low. Ghack and recharge battery as necassary
{Chapter 3).
4  Bpark plug dirty, defectiva.or wom out. Locate raasan for fouled
Plugis) using spark plug condition chart and foliow the plug mainte-
nance proceduras in Chapter 1.
= Spark plug cap or High-tansizn wiring faulty, Chack candition. Ra-
place gither ar both components if cracks or deterioration ans avidant
6  Spark plug cap not making good conlac, Maks s that the plup
cap fits snugly over tha plug end.
7 G ignitar defective. Check the Lriit, rafarring fo Chiegter 5 far da-
tails,
B Pickup coll defective. Check the unit, rafarring to Chapter 5 for
detalis. '
8 Ignition coil{s) defective. Chack the ceils, rafarming to Chiplar 5.
10 Ignition or stop switch shorted. This is ustally causad by water,
corrosion, damage or axcassive wear, The switihas can ba disasseny-
bled and cleaned with electrical confact cleansr, i cleaning doss nat
hedp, replace the switches (Chapter g),
11 Wiring shorted or broken betwoen:

a) Ignition switch and angine stap switch

b} IS igniter and engina stop swilch

¢) IC igniter and igniticn call

d) lgnition coil and phg

g) IC lgniter and pickup coils
Make sure that all wiring cannections are clean, dry and fight. Lok for
chatad and brokan wires (Chaplars 5 and- g,

7 Compression low

1 Spark plug loase. Remoue the PHug and inapect the threads, Aein-
stall and tighten tc the specified tarque Chapler 1),

2  Cylinder head not sufficiantly tightensd down, i the eylinder head
is suspected af being loose, then there's g chanca fhat the geshet or
head is damaged if the problem has persisted farany lanqth of trna,
The head boits should ba tightanad te the proper torgus in the comac
sequence [Chaptar 2),

& Improper valva cleararce, This mesns thit the waive i& okt closing
completely and comprassian pressure ig Ieaking past the valva, Chak
and adjust the valve clearances (Chapder 1),

4 Cylindar and/or plston worn. Excessi wedar Wil cause compres-
sion pressure to leak past the rings. Thsis usually aceompaniad by
warn rings as wall, A top end overhaul I% necessary (Chaolar.2),

5 Piston rings wom, weak, broken, or stioking. Braken or slicking
piston rings usually indicate a |ubriceation or cabiuretion probleT fhal
causes excess carbon deposits or saizwes to farm on the pistens and
rings. Top end overhaul Is necessary (Chaper 2).

6 Pistan ring-to-groove clasrance excesshve, This |5 causad by ax-

E'E—%



Troubleshooting

017

cessive waear of the piston ring lands, Piston replacement is necessany
(Chaptar 2).

¥ Codinder haad gasket damaged. If the head is allowed to become
loose, or if excessive carbon buiid-up on the piston crown and camr-
estion chambor cGouses axtremely high comprassian, the head gasket
may leak. Retomuing the head s not akvays sufficient 1o restore the
soal, 50 gasket replacament is necessary (Chaptear 2).

B Codinder head warped. This is caused by overheating or improg-
erly tightaned head bolts, Machine shop resurfacing or head replace-
mant is nacassary (Chapter 2},

B Vahe spring broken or weak, Caused by component failure or
waar; the springls] must ba replaced (Chaptor 2,

it Valve not soating properly. This = caused by a bent valve {from
ovar-reviang or improper vabee adjustment), burmed valve or Seat {im-
propaer carburetion) or an acocumulation of carbon depasits on the seat
[from carbwretion, lubrication problems). The vabees must be oheaned

andior replaced and the seats serviced if poasible (Chapter 2).

B Stalls afer starting

1 Imporoper choke action. Make sura the choka rod is getting a full
stroke and staying in the “out® position.

2 lgnition makfunction. See Chapter &

3  Carburator malfunction. See Chaplar 4.

4  Fuel conlamineted. The fuel can be contaminated with either dirl
or waler, or can change chemically if the machine is allowad to sit for
savaral monthe ar maore. Drain tha tank and float bowls (Chaptar 4).

& |Intake air leak. Check for loose carburetor-to-inleke manifold
connections, lobse or missing vacuum gauge access port cap or hose,
or looge carburatar top (Chaptar 4).

B Idie speed incorrect. Tum idle speed adjuster scraw unlil the an-
gine idies at the specified rpm (Chapters 1 and 4,

2 Rough idle

1 Ignition malfunction. See Chapter 5.

2 ldle epeed incarrect, See Chapler 1,

o Garburetors not synchronized. Adjust carburetors with vacuum
gauge et or manomater as outlined in Chapler 1.

4  Carburator malfunction. See Chapter 4.

5  Fuel contaminated. The fuel can be conteminated with either dirt
or water, or can changa chemically if the machine ks allowed to sit for
sevaral months or mara. Drain the tank and flaat bowls. I the problam
is savere, a carbureler overhaul may be necessary (Chaplars 1 and 4).
6 Intake air eak.

7 Air filter claggad. Service or raplace air filter slameant (Chap-
ter 1).

Poor running at low speed

10 Spark weak

11  Fuel/air mixture incorrect

1 Filol sorewis} aut of asdjustment [Chapters 1 and 4).

2 Filot jat or air posssge clogged. Ramoeve and overhiaul the sarba-
retors (Chapter 4),

=3 Ajr bleed holes clogged. Aomove carburalor and Blow aul all pas-
sages (Chapter 4),

i Air filter clogged, poorky sealed or missing,

& Air filter-to-carburetor boot peorly sealed. Look for cracks, holes
or loose clamps and replace or rmpair defective pars,

(5] Fuml level too high ar too low, Adjust the floats [Chapber 4],

T Fusd tank air vant obstructed, Make sure that the ar vent passags
in the filler cap s open,

a Carburetor intake mamnifolds loose, Check Tor cracks, briaaks,
toars or l[oose clamps ar balts. Repar or raplaca the rubber boods,

12  Compression low

1 Bpark plug loose. Remove the plug and inspect the threads, Rein-
stall and tighten to the speacifiad torque (Chapbar 1),

2 Cyiinder head not sufliciently tghtared dovwn. If iha cylinder head
is suspecled of beaing loose, then there's g chance that the gaskat and
haad are damaged if tha probiam has pamistad for any lergth of time
Tha haad balts should be tightensd to tha propar torque in the comact
seguanca (Chapler 2.

3 Improper valve clearance. This means that the vake & not clasing
campletaly and comprassion pressure & [saking past the valve, Check
and adjust the valve clearances (Chapler 1.

4 Cylinder andfor piston wom, Excassive wear wil causa compras.
sion pressure to leak past tha ringe. Thiz iz usualy accomparied by
worn rings as well. A top end overhaul s necessary (Chapter 2,

5 Piston rings wom, weaak, broken, or sticking. Broken or sticking
pletan rings usually indicate a |ubrcation or carburetion probiam that
causes excess carbon deposits or seizuras 1o form on the pistang and
rings. Top end overhaul is macessary {Chapter 2,

G Piston ring-to-groove clearance aicessiva, This |8 causad by ax-
cassive weer of Ihe piston ring lands, Fiston replacement is necessary
(Chapter 2).

7 Cylinder haad gasket damagad, if the head |5 allowed 1o become
lonse, ar il excesswe carbaon Build-up on the pisten crown and com-
bustion chamber causes extrimely high compressian, the hesd gaskel
may laak. Retorquing the head (8 not always sufficiant to restors the
seal, so gaskel replacemeant is necessary (Chaplar 2.

8  Cylinder head warped. The is oaused by avamaating of improp-

-arly tightanad head bolts. Machine shop resurfacing or haad replace-

ment is necassary (Chapter 2.

9 Valve spring broken or waak.'Gausad by componant falure o
wear; tha spring(s) must be raplaced (Chaptar 2),

10 Valve not seating propery. This is ceusad by & bent vahe ffrem
cvar-ravying or improper vahe adustment), bumed valve or seat (im-
proper carburetion) ar an accumlation of carbon daposits on the seat
{from carburelion, lubrication problems), The vatves must be clened
and/or replaced and the seats serviced if possibl (Chapter )

1  Battery voltage low. Check and recharge battery (Chapler 9.

2  Bpark plug foulad, defactive or worn oit. Refer to Chapter 1 for
spark plug maintenance.

3  Spark plug cap or high tension wiring defactive, Fefer to Chapters
1 and & for details on the ignition system.

4  Spark plug cap not making contacd.

5 Incorrect spark plug. Wrong type, heat range or cap configura-
tinn. Check and install comact plugs listed in Chapter 1. A cald plug ar
ang with a racezzed firing alectroda will not cparata at low spesds
wilhout fouling.

6 I igniter defective. See Chapter 5,

T  Pickup ceil defectiva. Sea Chapter 5.

8  lgnilion coil(s) defectiva. See Chapler 5.

13 Poor acceleration

1 # Carburators [saking or dirty, Cverhaul the carburetons {Chaptar 4,
2  Timing not advancing. The pickup coll witor the IG igniter mey
be delactiva, If so, they must be rapkacad with new onas, as they can-
not be repaired.

2 Carburetors not synchronized, Adjust them with & vesuum gauge
sat or manometer (Chapter 1),

4 Engine all viscasity 1o high. Using & heavier ol than ihat recom-
mended in Chapler 1 can damags the ol pump or lubrication systam
and causa drag on the angine,

5  Brakes dragging. In front, usualy causad by debris which has an-
terad the brake piston saaling boat, or fam a wanped dist or bent axde.




0-18

Troubleshooting

Repair as necessary (Chaptor 7). n the rEaEr, may b cauaeid by & sthick-
Ing braka cable. Clean and ubricate (s=ee Chaptar 1).

Poor running or no power at high speed

14  Firing incorract

1 Alr lilter restrictad. Clean or replace filter (Chapter 1).

2 Spark plug foulad, defective or wom cut. Ses Chapter 1 for apark
plug maintsnance.

2 Spark plug cap or high tension winng defactiva, Ses Chapters 1
and 5 for detalls on the igniton Systorm.

= Spark plug cap nat in good contact, Ses Chaptar 5.

5 Incorrect spark phug. Wrong type, heal ranga or cap configura-
tion, Cheack and Install comect Plugs listed in Chapter 1. A cold plug or
one with a recassad liring electrade will not operate at [ow spesds

without fauling,
8  ICigniter defective. See Chapter 5.
7 lgnition coll(s) defactive. See Chapter 5.

15  Fuelfair mixture Incorrect

1 Main jet clogged. Dirt, water end other cantaminants can clog the
main jets. Clean the fuel tep filter, the float baw araa, and Ihe jets and
carburetor orifices (Chapter 4. :

2 Main jot wrong size. The standard ietting is for =ea leval atmo-
sphieric prassure and oxygen ecntant.

3 Thrattle shaft-to-carburator body clearence excessive. Refar ta
Ghapter 4 for inspectian and part raplacament procedures,

4  Air bleed holes ciogged, Remove and cverhayl carburetors
(Chapter 4},

5 Airfilter cogged, poorly sealed ar miesing.

B Air filter-to-carburetar baot poorly sealad. ook for cracks, hales
or loose clamps, and replace or repair defoctive parts.

¢ Fual lavel too high or too low. Adjust the fioal(s) (Chapter 4).

4 Fuel tank air vent obstructed, Make sura the alr vent paseage in
the: filler cap is opan,

9 Carburelor intake manifolds loose. Check for cracke, breaks,
tears or loose clamps ar baits, Rapair or replace the rubber baote
[Chaptar 2),

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

11 Fuel line clogged. Pull off the fuel line lcose and carelully blow
through it.

16 Comprassion low

1 Spark plug loose, Aamava tha plugs and Inspect threads, Rain-
stall and lightan to the spocified torque (Chapter 1),

2  Cylinder head not sufficlently tightanad down. If the cylinder haad
is suspectad of being looaa, then there's a chance that the gasket and
head are damagad if the problem has parsisted for any length of time,
The haad boits should be tightened to the proper torque In the correct
Sequence (Chapter 2),

3 Improper valve clearance. This means that the val/eis not closing
completely and compression pressura is leaking past the valve, Check
and adjust tha valve clearances (Chapter 1),

4 Cylinder andior piston worn. Extessiva wear will cause compras-
sion prassune (o leak past the rings. This |5 usually accompanied by
worn rings as well, A lop end averhaul is neceseary (Chapter 2).

5 Piston rings wam, weak, broken, or sticking. Broken or glicking
pistan rings usually indicate a lubrication or carbyreticn profblem that
vauses excess carbon depashts or sejzures to form an the pistons and
rirs. Top and averhaul is necessary (Chapler 2).

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

g Cylinder haad gasket damaged. If it head gllowad to becoma
loose, or if axcessive carbon busd-up on the piston crown snd Com=
buation chamber causas extremsly high compression, tha head gaskat
may leak. Ratorquing the haad is not atways sulficient ta restare tha
=edl, B0 gaskat repkecement is necassary [Chapter 2}

E Cylinder head warpead. This is caugad by evarhaating or Improg-
arly lightenad hesd boits. Machine shop resurfacing ar head replace-
meant is necessary (Chaptar 2).

¥ ] Valva spring brokan or weak, Caused by component Tailura or
waar, the spring(s) must ba replaced (Chaptar 2],

10 Vahm not seating prapecly. This is ceused by a bant vahwe {fram
OVEF-réwwing of improper valve adjustmeant), bumead vadva o saag (im-
proper carburetion] ar an aceumulation of carbon deposita on the saar
{from sarburetion, lubrication mroblams). The vahves must be cleaned
andsor replaced and the saars sanviced il pessibls (Chagpsar 2).

17 Knocking or pinging

1 Carben build-up in combustion chamber, Uss of & fusl ardifiva
that will dissolva tha adhesive banding the carbon particles to tha
crown and chamber is the sasiest way to remave the busf-up, Other-
wisa, the cylinder head will have to be removad and decarbontred
[Chapter 2). y

2 Incomect or paor quality fud, Ok or impraper grades of gaseling
(petrof) can cauee detonation. This cauges th plEsen to rattls, thus the
knacking or pinging sound. Drain oid fual and always 1158 the racom-
mendad fuel grade.

3  Spark plug heat ranga Ineortect. Uncortrallad detonatian indi-
eates the plug heat range is toc hot. The Plug in effact hacomes a glow
plug, raising cylinder tamparatures, Insiad the proper haat rangs plug
{Chapter 1).

4 Improper airfusl mixture. This wil causs the aylinder o rin hat,
which leads to detenation. Clogged jets o an air leak can Gause this
imbalance. Sea Chapter 4.

18 Miscellansous causes

1 Throttle valve doesn't open fully, Adjust tha cable glack iGhap-
tar 1).

2  Cluteh slipping. Causad Dy & cable that s improperty adjusted or
snagging or damaged, loose or wom clulch components. Refar to
Chapters 1 and 2 for adjustment end ovarhayl procedures,

4 Timing not advancing.

4 Engine all viscosity too high. Using & haavier ofl thar the ona rec-
ommendead in Chapler 1 can damags the ol pump er libdoation aye-
Llem and cause drag on the engine.

5  Brakes dragging. In front, usiiilly cavsad by dabeis which has en.
tared the brake pisten sealing boat, ar from g warpad diss or bent ada,
Repair as necegsary. In the resr, may be caused by a sticking brake
cable, Clean and |ubricate (ses Chapler 1),

Overheating

19  Coacling system not aperating prapary

1 Coolant leval low. Check coolant vl 8 desoribed in Chapter 1,
If coclant leval Is low, the angine will overbas,

2y Leakin cocling system, Chech cadling system hosas and radistar
for leaks and other damage. Repuir or raplace parts as necassary
{Chapter 3.

3 Themostat sticking open or closed. Chack and replace as da-
scribed in Chapter 3.

4 Faulty radiator cap. Remova the cap and have |1 pressurs
checked at a service station,

5 Coadlant passagss clogged. Have the entine system drained and
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flushesd , than refill with rew coolant.
i Water pump defective. Remove the pump and check the compo-
nenls

ara nat rated high encugh far wse in this engine. Chack tha Specilica-
tions section and change to the comact oil (Chepdes 1

7 Clogged radiatar fins. Clean them by blowing compre d air
thraugh the fins from the back side.

20 Firing incormaot

1 Bpark plug fouled, dafective ar worn out. See Chapler 1 for spark
plug maintenance.

2 Incorrect spark plugs.

3 _ Faoulty ignition colls (G hapier O).

21 Fuel/air mixture incorrect

1 Main jet clogged. Dirt, water and other contarminants can clog the
main [ete. Clean the fuel tap filter, the fioat bowl area and the jets and
carburetor arifices (Chapter 4).

2 Main jot wrong size. The standard jetting is for sea leval almo-
spheris praseure and oxygean content.

3 Airfilter poorly sealed or mizsing.

4 Alr fitter-to-carburetar boot poorly sealed, Laok for cracks, holes
or laosa clamps and replace or repalr,

5 Fual level too low. Adjust the floats) (Chapter 4),

&  Fuel tank alr vent abstructed. Maka sure that tha air vent passage
in the fillar cap is open.

7  Carburater intake manifolde loose. Check for cracks, breaks,
tears or loose clamps or baits. Repalr or replaca tha rubber boots
(Chapter 2).

22 Compression toa high

1 Carban bulld-up in combustion chamber. Usa of a fuel additiva
that will dlzsaive the adhesiva bonding tha carbon particles to the pis-
tan crown and chamber ie the easisst way to remove tha build-up.
Otherwise, the cylindar head will have to be ramcved and decar-
banizad (Chapter Z).

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

231 Engine load excessive

1 Cluteh slipping, Caused by an out of adjusiment or enagging ca-
ble or damaged, loasa or warn clulch compaonente. Refer to Chapters
1 and 2 for adjustment and overhaul proceduras,

2  Engine ol lavel tan high. The addition of oo much oil will cause
pressurization of tha erankcase and inefficient engine operalion. Check
Specifications and drain to proper [svel (Chapter 1)

3 Engine oil viscosity too high. Using a haaviar oll than the ana rec-
ommendad in Chapter 1 can damage the oil pump or lubrication sy&-
tem as well as cause drag on the engine.

4  Brakes dragging. In front, usually ceused by debris which has en-
tared the brake piston zealing boot, of fram a warpad disc or benl axle.
Repalr as necessary (Chapter 7). In the raar, may be caused by a etick-
Ing brake cable. Claan and lubricate (Chapter 1).

24 Lubrication inadequate “

26 Miscellanpous causes

Modification o exhaust syatem. Most aftermarket exhaust sys-
tems cause the engine to run leanar which makes it n hottar, When
installing an accessory exhaust system; atways aheck whather you
naad to rejet the cAMDUrelorns.

Clutch problems

26 Clutch slipping

1 Mo clutch laver play. Adjust cuteh levr free play eecording tothe
procedurs in Chapter 1.

2 Friction platas wom ar warped, Ovarhaul the clutch assambly
(Chapter 2).

4 Staal plales wom or warped [Chapter 2,

4 Clutch springs broken or weak. Old or heat-damaged (frem glip-
ping cluteh) springs should be raplaced with fiew onas iShapter 2).

5 Clutch release not ad|usted propery. See Chapter |.

E  Clutch inner cabla hanging up. Caused by a irayed cable or
kinked outer cable. Replace the cable. Rapalr of & frayed ceabile Is nat
advizad.

7 Clutch rolease mechanism defective, Check the release shaft,
pushrod and bearings. Replace any defactive parts (Chagter 2

A  Clutch hub or housing unavenly worn, TS calses Fmproper en-
gegement of the platas. Raplece the damaged or wom parts [Chap-
far 2).

27  Clutch not disengaging completely

1 Clutch laver play excessve, Adust at bars or &t engine {Chap-
ter 1). ;

2  Clutch plates warped or damaged. This will causa clutch drag,
which in turm causas the magchine 1o creep. Ovarhaul tha clutch assam-
Bly (Chapter 2).

3 Clutch spring tension unevan, Ususly caused by a sagped or bro-
ken spring. Check and replace the springs [Chapter 2)

4  Engine oil deterioratad. Old, thin, wom out ol will not provide
proper iubrication for the plates, causng tha glitch 1o drag. Reglace
the oll and fittar (Chaptar 1).

6 Engina oil viscosity too high: Using a heavier ol than recom-
mendad in Chapter 1 can cauzs the plates bo stick togather, puiting &
drag on the angine. Change te he cameet weight ol (Chegter 1),

6 Clutch housing selzed on shatt. Lack of luibrcation, severe wear
ar damage can cause the housing o saize on the shaft. Crerhaul of the
clutch, and parhaps transmission, may be necessary to repar damage
(Chaptar 2).

7  Glulch release mechanism defective, Wom or damaged reluase
mechanism parte can stick and fall to apply farca to the pressure plata,
COrwvarhaul the clutch cover companents [Chapter 2),

B Loose clutch hub nut. Gauses houging and hub misalignment
putling & drag an the engine. Ennanement adjustment gontinually
varies, Overhaul the clutch assembly (Chapter 2,

Gear shifting problems

1 Engine oil level loo low. Friction caused by infermittent lack af lu-
Erication or from oll that ie ovarwaorked can cause overheating. The cil
provides a dafinite cooling funetion In the engine. Check the oil laval
{Chaptar 1).

2  Poor quality engina oll or incorrect viscosity ar typa. Oil is rated
rot only accarding to viscosity but also according to Lype. Some alle

28 Doesn't go into gear or laver doesn't retum

1 Cluteh not disangaging. Sea Szction 27,

2 Shift fork(e) bent or selzed, Often causad by dicpping the me-
chine ar from lack of lubrication, Overhaul the tranemiselan (Chap-
ter 2,
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a Geans) stuck on ahaft. Most often caused by a lack =F lubrcation
ar excessive wear in transmission bearings and bushings. Cuarhaul the
transmisasion (Chapter 2).

4 Shin drum binding. Caused by lubrication fallure or excessive
wear, Feplacs the drum and bearinga (Chapter 27,

B Shift lewver return spring weak or broken (Chapter 2).

B Shift lever broken. Splines stripped out of levar ar shafl, caused
by allowing the laver to get loesa or from dropping the maching, Re-
place necessary parts (Chapter 2).

7 Shift arm pawl broken or worm, Full engagament and rotany move-
mant of shift drum results. Replace shaft asgambly (Chap-
ter 2.

] Pawl apring broken. Allows paw! ta “flaat”, causing sporadic shift
oparation. Repkhoe spring (Chaptaer 2),

28 Jumps out of gear

T Bhift fork(s) womn. Overhaul the transmizsion (Chapter 2),

2 Gaear grooves) wom. Ovarhaul the transmission (Chaptar 2).

3 Gear dogs or dog slots womn or damaged. The gears should be in-
spected and repleced, No atempt should ba made ta sernvica the wom
parts.

30 Owvershifts

(| Pawl spring weak or broken (Chapter £).
2 Shiftdrum pasitioning lever not functioning (Chapter 2).

Abnormal engine noise

31 Knocking or pinging

T Carbon build-up in combustion chamber. Use of a fuel addithve
that will dissalves the adhesive bonding the carbon particles to the pis-
ton crown and chamber is the easiest way to remaove the build-up.
Otharwisa, the cylinder haad will have to be remaved and decar-
bonized (Chapter 2),

£  Incomect or poar quality fuel. Old or improper fusl can celse det-
onation. This causes the piston to rattle, thus the knocking ar pinging
sound. Drain the old fuel and always use the recommendad grade fusl
(Chapter 4),

d  Spark plug heat range incorrect. Uncontrolled datonation indi-
cates that tha plug heat range is too hat. The Plug in effect becomes a
glow plug, raksing cylinder temperatures. Install the proper heat range
plug (Chapter 1).

4 Impropar air/fusl mixture. This will cause the cylinder ta run hot
and lead (o detanation. Glogged jets or an alr leak can cause this im-
balanca. See Chapler 4,

32 Piston slap or rattling

1 Cylinder-to-piston clearance excessive, Caused by Improper as-
sembly. Inspect and overhaul top end parts IChapter 2).

2 Connacting rod bent. Caused by over-ravving, trying to stert a
badly floaded engine or fram ingeeting a forelgn object inla the com-
bustion chember. Replace the damagad parts (Chapter 2),

3 Piston pin or piston pin bore womn or selzed fram wear or leck of
Iubricatian. Raplace damaged parts {Chapter 2.

4  Piston ring(s) warn, broken or sticking. Overhaul the tap and
{Chapter ).

5  Pistan selzura damage. Usually fram Eacﬁ of lubrication or over-
haating. Replaca the pistons and bore the cylinders, as nece=eary
(Chapter 2,

& Connecting rod bearing and/or piston pin-end clearance exces-
sive. Caused by excessive waar or lack of lubrcation, Aeplace warn
parts.

33 VNalve nolse

1 Incorrect valve clearances, ddust tha slanrnces by raferring to
Chapter 1.

2 Valve spring broken or woak, Check and raplace wask valve
5 i

Cam=haft ar cylinder haad wom or dernaged. Lack of brication
at high rpm is usually the cause of damage. Insufficlant of o falure 1o
ahanga the oil at the recammaended intervals asa the chief causas.
Since there are no replaceabls bearings in the hoad, the haad Esef will
have 1o be replacaed If thera is excesalve waar ar damage ([Chaptor 2).

34 Other noisa

1 Gylinder head gasket leaking. This wil cause comprassion leak-
age into the cocling system (which may show LI a5 air bubblas in the
coolant in the radiator). Alen, cooiant iy gat imta the ail (which wil
tumn the oll gray}. In either case, have the cooling system chacked bya
dealer service depariment.

2 Exhaust pipe leaking at cylnder haed connaction. Caused by -
proper fit of pipe(s) or loose exhaust flangs, All exhaust fasteners
should be tightened awanly and carefully. Fallure t do this il lesd to
8 laak. '

2 Crankshaft runout excessiva, Cayzad by o bent erankshat (from
Sver-revving) or damage from an uppar cyliider comganent faiure,
Can also be attributed to dropping the maching on slther of tha
crankshaft ands.

4 Engine mounting bolts loose, Tighten all enqire mount bolts to
the specified torgue (Chapter 2|,

5  Crankshaft bearings worn [Chapter 2)

& Camshalt chain tansionar defective. Replace according fo the
procadura in Chapter 2.

7 Camshaft chain, sprochets or guidss wom (Chagler 2).

8  Loose alternator rotar. Tighten the maurting bolt to the specifiad
tarque (Chapter 2).

Abnormal driveline noise

35 Clutch noisa

1 Clutch housing/friction plate cearanca exassive {Chapbar 2],
2 Loose or damagad clutch Pressure prata and{or bolts (Chapter 2)

86 Transmission noise

1 Bearings worn. Also includes the paesibilty thel the shaits are
worm. Overhaul the transmission (Chapter 2.

2  Gaars wom or chipped [Chapter 2,

3. Melal chipe jammed in geer testh. Probably pieces from a broken
clutch, gear or shift mezhaniam thal were picked up by the gaars, This
will cause early bearing failure (Chapter 2),

4  Engine oil level too low. Causes a howl fom transmission. Also
affacts engine power and clutch operation {Chaptar 1.

37 Final driva nolsa

Bell nat adjusted proparly (Chegter 1),

Pulley (engine or raar wheed) [oose. Tightan fastanars (Chapter 8.
Pulley{s) worm. Replace pullays) (Chapter i,

Roar pulley warpad, Raplace (Chagier 6},

Wheel coupling weorn. Replats: coupling (Chapter £,

A B Ll B3 —
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Abnormal frame and suspension noise

38 Front end nolsa

1 Lovww fluid bevel or improper viscosity oil in forka. Thia can sound
like “spurting” and is usually accompanied by irregular fork action
(Chapter &).

2 Spring weak or broken. Makes a clicking or scraping sound. Fork
ail, whan drained, will hava a ol af meatal particles in it (Chapter ).

3 Steering head baarings ooss or damagad. Clicks when brakdng.
Chack and adjust or replace as necessary (Chapters 1 and B).

4 Fork clamps lsose. Make sure all tork clamp pineh bolts ars thght
(Chapter ).

5 Fork tube bent. Good possibility il machine has bean dropped.
Replace tuiba with a new ane (Chapler G).

&  Front axie cor axla clamp baolt lcose. Tighten them to the specified
torque (Chapler 7).

3  Shock absorber noise

1 Fluid leval incorrect, Indicates a leak caused by defective seal,
Shock will ba coverad with oil. Raplace shock (Chapter B].

2 Defectiva shock absorber with internal damage. This is in the
body of the shock and cannot ha remadied. The shock must be re-
placed with a naw ana (Chapter 6.

3  Benl or demeged shock body. Replace the shock with a new one
(Chapter &).

40 Braka noisa

1 Squeal causad by pad shim not installed or positioned cormactly
(Chapter 7).

.2 Sousal caused by dust on brake pads. Usually found in combina-

tion with glazad pads. Clean using brake cleaning solvent (Chapter 7).
3 Contamination of brake pads. Oil, brake fluid or dirt causing brake
to chatter or squeal. Clean or replace pads [(Chapler 7)

4  Pads glarad. Caused by axcaszsziva heat from prolonged usa ar
from contamination. Do not use sandpaper, emary cloth, carborundum
afoth or any other abrasive to roughen the pad surfaces as abrasives
will stay in tha pad matarial and damage tha disc. A very fine flat fila
can be used, bul pad replacement is suggested as a cure (Chapter 7).,
5 Disc warped. Can cause a chattering, clicking or intermittent
squeal. Usually accompanied by a pulsating lever and uneven braking.
Replace the disc (Chaptar 7).

8  Drum brake linings womn or contaminated. Can cause scraping or
squealing. Raplacea tha linings (Chaptar 7).

¢ Dwyumn brake linings warped or worm unavenly, Can cause chatter-
ing. Replace the linings (Chapter 7).

B Brake drum out of rcund. Can causa chafttaring. Replaca brake
drum (Chapters).

8 Loose or worn wheal bearings, Check and replace as nasded
[Chaptar 7). -

Dil pressure indicator light comes on

41 Engine lubrication system

1 Engina oil pump defective (Chapter 2).

2  Engine ol lavel low. Inspact for laak or other problem causing low
oil leved and add recommended lubrcant (Chapters 1 and 2).

3 Engine cil viscosily too low. Very old, thin oil or an improper
weight of oil used in angine, Change to corract lubricant (Chapter 1),

4  Camshatt ar journals worn, Excessive weaar causing drop in oil
pressura. Replace cam end/or head. Abnormmel wear could be causad

by ail starvation at high rpm from low oi level or improper ail waight o
typa (Chapter 1),

-3 Crankshaft and/or baearings worn. Same praoblems as paragragh
4. Check and replace crankshaft andor bearings ({Chapter 2).

42 Electrical system

1 0Ol pressura switch dafective. Check the switch sccarding to the
procedurs in Chapter 9. Fapiaca |t If 1 s defactive,

2 il pressure indicator ight circolt dedective. Chack for pinchad,
shorted, diaconnscted or damaged wirng (Chapter 8.

Excessive exhaust smoke

43 White smaoke

1  Piston ail ring wam. Tha fing may ba brokan or damaged, causing
oil fram the crankcase to be pulled past the platon Mo the combustion
chamber, Replace tha rings with new ones (Chapter 2,

g  Cylinders wom, cracked, or sconad, Gaused by avarheating or of
starvation. The cylinders will heve to be rebored and new pratona n-
stalled.

3 Valve oll eeal damaged ar worn. Raplace of saals with naw cnes
[Chaptar 2).

4 Valve guide worn., Perform a complete vabe job (Chapter 2),

&  Engina ol laval tao high, which causes oll ta ba forcad past tha
rings. Orain oil to the propar lgvel (Chapter 1),

B  Head gashet broken batwean ofl retum and eylinder, Causas ol to
ba pulled into combustion chamber, Replaca tha head gasket and
check the head for, warpage (Chepler 2).

7 Abnormal crankoase pressurization, which forces off past the
rings. Clogped breather ar hosas usualy the cauza,

44 Black smoke

1 Air filter clogged. Claan or replace the element {Chapter 1),

2  Main et too large or loose. Compara tha jat size to the Specifica-
tions [Chaptar 4).

3 Choke gtuck, cauwsing fuel to be pulled thraugh choka gincuit
(Ghapter 4).

4  Fuel laval tac high. Check and adjust the float beight s neces-
sary (Chapler 4],

65 Inlet needla held off needle seat, Claan float bowl and fusl (ine
and replaca neadla and =eat if nacassany {Chapter 4),

45  Hrown amoke

1 Main jot too small or elogged. Lean condiion ¢aused by wrang
size main et or by 8 restricted orfics, Glagn finat bowl and jets and
compara jet size to Specifications (Chapter 4),

2  Fuel flow insufficiant. Fuel ikl needie vailve stuck cosed due to
chemical raaction with afd fusl, Float haight incoeract. Restrictad fuel
ling. Clean lina and float bowl and adjust floats if necessary (Chap-
ter 4).

3  Carburetor intake maniolds loose (Chaptar 4),

4 Air filter poorly saalad ar not inatalled {Chaptar 1),

Poor handling or stability

48 Handlabar hard to tum

; Stearing stem locknut too tight (Chaptar 6.
2  Bearings demaged. Foughness can be fell as the bars are lumed
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from side-to-side. Replace bearings and racas (Chapter 6).

3 Faces dented or worn. results from wear in only cne po-
sitlon (2.g., straight ahead) from strnking an immovable objact or hale or
from dropping the machine. Replace racas and bearings {(Chap-
tar ).

& EJSlnang stem lubrication inadequate. Causes ara grease gatting
hard fram age or being washed aut by high pressurs car washes, Diz-
assemble stearing head and repack baarings (Chapler &),

& Steoring stem bant. Cauvsed by hilting & curb or hole or from
dropping the machine. Replace damaged part. Da nat try to straighten
stem {Chapter B).

[+ Front tire air prassure too low {Chapter 1),

47 Handlebar shakes or vibrates axcessivaly

1 Thes worn ar out of halance (Chapter 7).

2  Swingarm bearings warm, Feplace womn bearings by referring to
Chapter &.

3 Rimis) warpad er damaged. Inepect wheals lar runout (Chapter 7).
4  Wheel bearings worn. Worn frant ar rear wheel baarings cen
Gause poar tracking, Worn frant bearings will cause wobbla (Chap-
ter 7). .

6  Handiebar clamp bolts loose (Chaptar &),

6 Steering stam of fork clamps laoea, Tightan them to the spacified
larque (Chapter &),

7 Engine mount bolts loose. Will causa excessiva vioratlon with in-
creased engina rpm (Chapter 2),

48 Handlebar pulls to one side

1 Frama beant, Definitely suspect this il the machine has been
droppad. May or may not be accompanied by cracking near the bend,
Replace the frame (Chapter &),

2 Wheal out of alignmant. Caused by improper location of axle
2pacers or lrom bent steering stem or frame {Chapter &),

3 Swingarm bent or twisted. Causad by age (matal fatigue) or im-
pact damage. Replace tha arm (Chapler 6],

4 Stearing stem bent, Caused by impact damage or from dropping
the matoroyaole, Aeplace tha Eleering stem (Chapter 8).

§  Fork lag bent. Disassamble the forks and replace the damaged
parts (Chapter §).

B  Fork oll leval unaven,

49 Poor shock absarbing qualities

1  Too hard:
B) Fork oll level excessive (Chapler 8).
b) Fork oil viseosity too high. Use a lighter oll {see the Specifizations
In Chapter 8.
o) Fork tube banl, Causas a harsh, sticking feefing (Chapter &),
d) Shock shaft or body bent ar damaged (Chapter &),
e) Fork internal damane (Chapler 6).
fi Shock Internal damage,
a) Tire pressure tao high {Chapters 1 and 7).
2  Toosoft:
a) Faork or shock oil insufficient andior leaking {Chapter E).
b} Fork cil level tao low (Chapter ).
c] Fork oll viscosity too Hight (Chapter §),
dl Fork springs weak or braken (Chepter &).

Braking problems

50 Front brakes are spongy, don't held

T
1 Airin brake line, Caussd by inattention to master cylindar fluld
level or by leakage. Locate problem and blaed brakes (Chapter 7).

2 Fads or dige warn (Chaptams 1 and 7).

a Brake fluid laak. See paragraph 1.

4 Contaminated pads. Caused by contamination with o, gresss,
Brake fhiid, atc. Clean or replace pade. Cioan dise thoroughly with
brake cleanar (Chapter 7).

& Brake fluld deteriorated. Fluid i oid ar contaminated. Drain syg-
tam, replenish with new Muld and bleed 1he system {Chaprtar 7).

B Master cylinder intarnal pars wom or darmaged causing fluid to
bypesas (Chapter 7).

7 Mastaer cylinder bore ecratched, From ngestion of foraign merte-
rial or broken apring. Repair or eplace mastar cylinder (Chapter 7).

g8 Disc warped. Aeplace disc [Chapter 7).

51 Brake lover or padal pulsates

Diec warped. Replace dise {haptar 7],

Axle bent. Replace axle (Chapter Tl

Brake caliper bolts loose {Chapter 7],

Brake caliper shafts dameged or sticking, causing caliper 10 bind.
Lube the shafts and/ar reqlaca them if they are coroded o bant
(Chapter 7). i

5 Whesl warped or etferwiss damagad (Chapter T),

6  Wheel bearings damaged o wom (Chapter 7.

7 Brake drum out of round. Regiaoe braka drm [Chapter 7]

L R —

52 Brakes drag

——

1 Master cylinder piston seized. Causad by wear o damags 1o pls-
ton or cylinder bare (Chaptar 7)

2 Lever belky or stuck, Check Pt and fubricate [Chaptar 7.

3 Brake caliper binds. Caused by Inadequato hibrication or damege
10 caliper shafts (Chapter 7).

4 Brake caliper piston saized in bare. Caused by wear or ingastion
of dirt past delerioratad seal (Chigpter 7).

5 Brake pad dameged. Pad matorial saparating from backing plate.
Usually caused by faulty man ufacting process or from contact with
chemicals. Replace pads {Chwaaprter 7,

8  Pads improperly inatalled (Chapter 7).

7 Rear brake pedal frae play insuffisient (Chapter 1),

8 Rear brake springe weak, Replaca the sprngs (Chapter il

Electrical problems

53 Beltery dead or weak

1 Battery faulty. Caused by sulfated plates which are shorted
through the sedimentation or low alacirolte [eval, Alsn, broken batieny
tarminal making only cccasional comact [Shaptar ),

2  Battery cables miaking poar contaot {Chaptar B

3 Load excessiva. Caused By addition of high wattage lights or
other electrical accessories.

4 lgnition switch defective. Switch either grounds/aarths ntarnally
or fails to shut off system, Raplace ha switch (Chapder 3,

5  Regulmtorfrectifier dafective (Chaptar §),

6  Stator coll open or sharted (Chapter 9,

7 Wiring faulty, Wiring grounded/sarhed or connecticns boge in g-
nitian, charging or lighting circuits [Chaptar 5,

34 Battery ovarcharged

| Regulator/frectifier dafectiva. Owarcharging s neficed wiian bat-
lery gats excessively warm or bolls over [Chapter 9],

2  Battery dafective. Haplace Battery with a new one (Chepter 3,

3 Battery amperage too jow, wrang typ or size. Install manutac
turer's specified amp-haur hatterny o hrtelle £haraing (g {Chaptar 8,
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Specifications
Engine
Spark plugs

Type

1885 through 1989

LS Ay A e B IOl sk e ks e b nb R P s g s s MGE DIEA or ND X27ES-U
LR U b s i i e e e B e s R T e s NGK DRAES or ND X2TESR-U
1800 through 1998 [A7)

LI and Cana oy TOCIaB. o oo i s ias bossuin s bhesasuid e wmasmed ad e WGHK DSEA or ND X27ES-L
B B Ty el e s e T i A R NGK DRAIEA or MD X2TESR-U
Al others... KNGK DREBES or MD X27ESR-U

NGK DRIEA or MD X27ESR-U, NGK DREEA or ND X24ESR-L
0.6 to 0.7 mm (0.024 to 0,028 inch)

1998 lGUam:I Ia]_er |at|:| i
ALY L i hids
Engina idle spaad

1985 through 1998 (A7)

Eidnant Calllomip-mocads .o s i s i s 1200 +/- 60 rpm
California models .. 1300 +/- 50 rpm
1996 (C1) and later .. v e T Py s OB TR R e X 1300 +/- 50 rpm
Valve clearances |GGII D anglm]
Intaka... i 0.13 to 0.18 mm (0.005 to 0.007 inch}
I':;-chuust v 0.18 to 0.23 mm (0.007 to 0.008 inch)
Cylindear u:mnpreas nn prnssura
EN450 models... 1181z 185 psl (B8.19 12 12.74 Barg)
ENS0D models... P v 138910 213 psi (8.88 1o 14.67 Bars)
Carburetor yn::l‘n‘mmahun f‘ua:uum djﬁarln::a
hatwaan cylinders) ... Less than 2 cm Hg (0.381 inch)
Cylinder numbering {Ir-::nn |Bﬂ E-IEIB ln dght 5ade n:n'I bucai........ 1-2
Chassis
Braks pad rminfmum ThicKnESa .. ... i s s s s pmisss 1.0 mm (0.040 inchy
Erake peclal POsRION ... iy ansmn o sinsss v sesas sesesass issanss 50 to 80 mm (1.97 to 2.36 inches)’
Fresplay adjustments
Throttle grip... 2 ta A mm (0.08 to 0.12 inch)

Ciutch lever [gap t}ﬂtween Iaver and Imr bracl-:at
whean fraeplay s taken up}

Braka padal ...
Choke lewer IEN 450 Gl'll:p'l

2 to 3 mm (0.08 to 0.12 inch)
20 to 30 mm (0.8 to 1.2 inch)
2 to 3 mm (0.08 to 0.12 inch)
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Dirivver bt
Slack (at 4.5 kg/B.2 Ibs DFBE-BIJI"BI
EM450 models |
EMS00 modeals .
Drive chain slack ...
Battery alactralyte speo
Minirmum tire tresd daplh
Front .. E R e S S e e S
Rear. ... B R 3 e W BN L O e N2
Tire I:lm-asuraa {mldj
Rear (LS, Canada and South Alru:n_'l-
Up to 215 Ibs (@7.5 kg)... ‘o sy S e
215 to 406 Ibs (B97.5 to 184 Iq;]
Rear (others) .. o s R
“Measured from rap ar’fgoq'mg fo a::p -ufbmka poqqﬂ

Torque specifications
2 | E |7ty ) B e S DU, RS
Coolant drain bolt

1985 through 1938 (A7) models ..

1997 and later {E1] modals ...

Spark plugs.... b e ..
Vahe cover hona

Recommended lubricants and fluids
Enginaftransmissien all
Type
1885 through 2000...
2001 and |atar...

H ERRRE S

B.5 to 1E.5 ram (0.3 to 0.73 inch)
6.0 to 12.5 ram (0.24 o 0.49 nch)
25 to 35 mm _

1.280 at 58 degreas F (20 degrees C)

1.0 mm (0.04 inch)
2.0 mm {008 inch)

28 psi (1.8 Bars)

28 psl (2.2 Bars)
32 psl (2.5 Bars)
28 pal (2.2 Bars)

29 Nm {22 ft-1bs)
17 Wm (12.5 ft-1be)

12 Nm (104 in-Ibs)
11 N (95 in-lbe)
14 Nm {120 in-lbs}
Sea Chapter 2

API grada SE, 8F or 53
API grade SH or SJ mesting thi JASO MA standard®

"Don'tuse SH or S ol that don't mast the JASO MA standerd, The friction mo e wses o s oils may caysa cluich sippage,

Viscoaity
1985 through 2000
Incold climates......................
In warm climates
Capacity
wWith filtar change....
Without fiitar nlwga

DY €1GING (BN OYBIAUI ... o s

Coolant

Capacity

TS UWDUgh B8 UYL e s S
1996 (C1) and s e e S e L e TR T

Brake fluid

1982 and latar ................
Fark ail

Amaount {EI'MEEI rnodﬂlsj

At all chang& ...,

Amount (ENS00 I'I'IDch'-ﬁ
Thraugh 1886 (A7)
Al oll change....

1@ IC_I:I and Istar S b Ern e R RR A KRB SRR e e B KR ERRS

DN SR

AT T MRS Sl e

Qil leval (tully comprazsed)
ENASD-modeta: - L T
ENSOD MIOaBIE ... ..o e s s

Miscallaneous -

Whesl bearings.... e VR S e s e S b s T

Swingarm pivot baadngs

Cables and lever pivats....

Sidestand/santerstand pM:lts

Brake pmfsmt lavar liwita

TACOHE Q.o ........,.,...fflf...........IIZ.'.'...'.'Z.'Z.......',':

5

SAE 10W4D or 10WS0
BAE 20W-40 ar 20W-50
SAE 10W-40

4.2 liters (3.2 LS qt, 5.3 Imp pt)
2.8 liters (3.0 US a1t, 4.8 Imp pl)
3.4 liters (3.8 US gt, 6.17 Imp pf)

50/50 mixiura of athylana glycol-bessd anfitraeze and water

1.4 litars (1.5 US gl, 2.48 Imp o)
1.3 liters {1.37 US gt, 2.38 Imp pt)

DoTa
DOT 4

SAE 10W-20 fork oil

355 /- 2,500 [12.0 +/- 0.084 LS floz, 1249 +/- 008 Imp fl og)
Approximately 300 cc (10.14 US Aoz, 10,58 Imp l oz}

3B5 +/- 2.5 co (135.0 +/- D.0B4 LIS 1 oz, 13,55 +- 0.0 Imp f 62)
Approximately 330 co (11.15 US i oz, 11, 62 Imp i g

Mot specified
507 +/~ 4 cc (171 +/ 0,14 US 1l oz, 14.28 +- 011 bmo oz

162 +/- 2 mm (6,36 +/- 0.08 inchas|
128 +- 2 mm (5.04 +/- 0.08 inchesg)

Medium wailght, lithium-based muilti-purpaoss grease
Medium weight, lithium-based multi- - PUTEaEa rease
Chain and cable lubricant ar 10W30 molor pd
Medium-waight, lithium-based muili-pumase fraase
Chain and cable lubricant or 10WS0 motor ol
Multi-purpose gragse or dry film lubrican



Kawasaki EN450 & 500
Routine maintenance intervals

Note: The pra-ride inspection outhned in the owner's manual cavars
checiks and maintenance thet showd e camied out on & dally basis. s
condansed and nocluded here o reming you of s importance. Alweays
parfovrn the pra-rfoe inspaction at every meitenance infenval (in adai-
riont bo the procedures sted), The intervaiz fsted bafow are the shorfast
intervals recormmended by the manufacturer for each particular opera—
tiown dhuring the model years covamd dn this manual. Your ownars men-
Laf may have different intenvels for youwr mooe),

Daily or before riding

Check the enging oil level

Check the fuel level and Inspect for leaks

Check the engine coolant level and look for leaks

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

Check the tires for damage, the presence of foreign objects
and correct alr pressura

Check the throttle for smooth operation and correct
freeplay

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

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

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

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

Make sura the engine STOP switch works properly

After the initial 500 miles (800 km)

Perform el of the daily checks pius:
Check and adjust the valva clearances
Clean the air filter element
Checl/adjust the idle speed
Check/adjust the carburetor synchronization
Check/adjust tha drive balt slack

Change the angine oil and oll fitter .
Check the evaporative emission control system (California
models)

Check the cooling system hoses
Check the battery electrolyte lavel
Check the tightness of all fastensrs
Check tha stearing

Checkladjust clutch fresplay

Check the brake fluld level
Check/adjust the brake pedal position
Check the operation of the brake light

Every 3000 miles (5000 km)

Check the drive belt and pulleys for wear

Check/adjust the drive balt tension

Clean and gap the spark plugs

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

Check/adjust the carburetor synchronization

Check the evaporative emiasion control systam (Calilamia
modeks)

Adjust the clutch freeplay

Check the brake fluid leval

Check the brake diacs, pads, drum and shoes

Check/ad|ust the brake pedal positian

Check the operation of the brake light

Lubricate all cablas

Lubricate the clutch and braks [ever pivots

Lubricate the shift/brakes laver pivots and the
sidestand/centarstand pivols

Checl the stearing

Check the tires and whaals .

Check the battery alectroiyts evel

Every 6000 miles (10,000 km)

Al of the itevns sbove pius:

Adjust the valve clearances

Change the angine oil and ol fiter

Clean the air filter alement

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

Lubricate the swingarm needle bearings (Chapter 6)

Replace the spark plugs

Chack the exhaust system for leaks and check the tight-
ness of the fastenars

Every year

Replace the coclant filter - later UK madels (Chapler 3)
Every 12,000 miles (20,000 km) or two years

Change the brake fluid

Lubricate the stearing head bearings

Lubricate the drum brake cam (Chapter 7)

Replace tha air filter elemant, (Alsa replace after evary five
cleanings).

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

Check the cooling system and replace the coolant
Every 18,000 miles (30,000 km)

Change the fork oil

Every two years

Cverhaul the brake caliper and master cyfinder (Chaptar 7)
Gheck and lubricate the wheel bearings (Chaptsr 7)
Lubricate the speedometer gear

Every four years

Replace the fusl hoses [Chapter 4)
Replace the brake hose (Chapter 7)

—



Chapter 1 Tune-up and routine maintenance

o oo

2.3a Decals undor the seal include 8 vacuum hosa
routing diagram . . .

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

2  Intraduction to tune-up and routine maintenance

Rafer to Nustrations 2.3a, 2.3b and 2.3c

1 This Chapler covars in detall the checks and procedures naces-
sary for the tune-up and routine maintenance of your motarcycle, Sen-
tian 1 includes tha routine maintenance schedule, which is designad to
keap the maching in proper running condition and prevent possiole
problems, The ramaining Sections contain detailad procedures for car-
rying out the itams listed on the maintanance schedule, as well as ad-
ditional maintenance informaticn designed to increasa reliability,

2  Since routine maintenance plays such an important rola in the
salz and afficlent cperation of your motorcyche, il is presented here as
a comprehensive check list. For tha ridar who does all his/her own
maintenance, these lists outline the procedures and checks that
should be dane an a routine basis,

3  Maintanance information is printed on dacals under the seat and
on the balt guard (see ilustrations). If the infonmation an tha decals
differs fram that included here, use the information on the decal.

4 Degiding wheare to start or plug into tha routine maintenance
schedula dapends on sevaral factors. If you have a motoroyele whose
warranty has racantly expired, and if it has been maintained according
to the warranty standards, you may want ta pick up routine mainte-
nance as it coincides with the next mileages or calandar intarval. If yau
have owned tha machina for somse time but have never performed any
maintenance on it, then you may want to efart at the nearast Interval
and includs some additional procedures to ensure that nothing Impar-

2.3b . ..and emissions and tuna-up infarmatian

3.3 Check the oll level at the inspeation window (lawer arrow);
to add oil, remove the fillar cap (upper arrow)

tant is overlooked. If you have just hed & mjor engine cverhay), then
you may want to start the maintengnoe routing from e baginning. I
you have a used machine and hava no knowladge of ita history or
malntenance record, you may desire to combing all the chacks [ro
one lerge service (nitially and then setta ino the maintenance scheduls
prescribed

5 Tha Sactions which outling the nspection and malntarance pro-
cedures ara written as stap-bry-step comprehensive guides 1o the par-
larmance of the work. They explain in datall each of the riding Inspec-
tions and maintenance procedures on the chack list. Relsrancas to
additional information in applicable Chaptors & alss meluded and
should not be overlooked.

& Balora beginning any maintarandce or rapair, the machine shaukd
te cleaned thoroughly, especially araund the ofl filer, spark plugs,
cylinder head covers, side covears, carburedos, ate. Claaning will help
ansura that dirt does not contaminale the erging and wil allow you to
detect wear and damage that could ofhewiss aagily go unnotioed

3 Fluid levels - check

Engine oil

Refar to Mustration 3.3

1 Place the motorcyele on the cantarstand, than start the enging
and allow it to reach normal opersting lamperature. Caution: Oo ot
run the engine in an anclosed space sich a3 @ garage or workshop,

S



Tune-up and routine maintenance 1-5

3.7 With the master cylinder in a level position, check the fluid
level in the inspection win oy

3.15 Check coalant level through the inspection hole in the right
sida cover; it should be betwean the Full and Low marks
with the engine cold

2 Slop the engine and allow the machine 1o sit undisturbed on the
cantarstand for about five minutas,

4 With the engine off, check the all kevel in the window lacated at
the: lower part of the right crankcase cover. The oil level should be b
twaan the Maximum and Mirimum level marks next te the windaw
|52 illustration),

4 I tha laval Is below the Minimum mark, remove the ol filler cap
from the right crankcase covar {see illustration 3.3) and add enough
ail of tha recommanded grade and type to bring the level up to the
Maximum mark, Do not averfil

Brake fluid

Rofer to Nustrations 3.7 and 5.9

3 In order to eneura Proper operalion of the hydraulic dise brake. the
fluid level in the mester evlinder resarvoir must ba propeary maintained,

6  Tumn tha handigbars unti ther top of the master eviinder is as lewvel
B3 passible, If necessary, tilt the bike slightly to make the master cyfin-
der laval.

7 Lock closely at the inspection windaw in the mastar cylindear
reservalr. Make sure that the Huld kevel is above the Lower mark on the
reservair (see ilustration).

B IFthe level is low, the fluld must ba replanished. Befors ramaving
the master eylindar cap, covar tha fual tank to protect it fram braks
fluid spills (which will damage the paint) and remave all dust and dirt
frem the area around the cap,

9 Remove tha scraws (sea llustration) and ift off the cap and

£ nJ"b .
3.8 To add brake fiuid, remave the master eylinder cover sorews
(arrows) and lift off the eover and diaphragm

3,18 The reservoir is located inside the right sida cover: to add
eoolanl, remova the fiiler cap (arow)

rubber diaphragm. Note: Dg not Bnarale the teike lover wih the cap
removad.

10 Add new, clean braka flud of the racommendad type undl tha
level is above tha inspection window, Do ot il aHffarent beands of
braka fluid in the rezemvoir, as e may 1ot be compatible,

11 Replace the rubber dliaphragm and the cover. Tightan the SCIAWE
evenly, but do not avartightan tham,

12 Wipe any spillad fluid off the regarvolr body and repostion and
lighten the brake: lever and mastar cylinder assambly if i was moved,
12 If the braka fiuid level was low, inapect the frant brake gpstam for
leaks,

Coolant

Refar ta ilustrations 5.15 and 3.16

14 The engine must ba cald for he T8 Lts to be accurate, &0 always
perferm this check hafore starting the engina for fhe first tirme aach
day. The rasarvoir is located en the riaht side of the frame near th
frant of tha bika.

15 Chack the coalant lavei thraugh the inapection window in fhe ade
Cover (see illustration),

16" The coolant leve| js satistactony it iz between tha Law and Full
marks on the reservalr, If the leval s al o balow the Low mark, ramove
the reservolr cap and add tha recommended coolant mixiure (ses this
Chaptar's Spacifications) until the Full lsval | reachad (8ee il|ystra-
tion). If the coclant lave| seems o ba cofisitantly ko, chieck ha anti
coofing system for leaks.
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4.3 Remove the junction box bracket boit [arrow) and lift the
junction box to uncover the battery

4.7 Check the specific gravity with a hydromatar

4  Battery electrolyte level/spacific gravity - check

Refer to Mustralions 4.2, 4.4, 4.7 and 4,11

Caution: Be extrsmaly carsful whan handiing or working around the
battery. The electrolyte (s vary caustic and an explosive gas (hydrogen)
is given off when tha battery fs charging. Note: The first Steps describe
battary rarmoval. (f the electralyte level /s known to be sufficient it won't
ba necessary (o ramave tha hattery.

1  Remove the seal (saa Chapter 5).

2  Ramove tha fuel tank and brackest (sea Chapter 4).

3  ©On EN4S0 models, remove its bolts and lift off the igniter, than re-
|=ase the battery holder bracket, On ENGO0 modeds, unbailt the junclion
box bracket and lift it off together with the junction bex and battery
cover (see lllustration), Mota the position of the carburstor vant tube
and battary vent fube.

4 Remaove the bolts securing the battery cables to the battery tarmi-
nals {remove the negative cabla first, positive cable last) [sea illustra-
tion). Pull the battery straight up to remave it. The elactrolyte level will
now ba visicle through the translucent battary case - it should be be-
tween the Upper and Lower level marka.

& Ifitis low, remava the cell caps and fill sach cedl to the upper leve|
mark with distilled weler. Do not use tap water (excepl in an emer-
gancy), and do not overfill. Tha cell holes are quite small, so it may halp

4.4 The positive tarminal is identified by a plus mark molded int
the tap of the battery and the negative terminal is identified
by & minus mark (armows); ALWAYS disconnoct the
negative cable first and connect [t kst to prevent
sparks which could cause a battary explosion

4.11 Thea clear plastic vent tube supplied with the battery fits
inside the maoloroycle's drain tube [arrew) when the
hattary is installed

to use a plastic squaare botthe wilho 'smal spaut o add the weler, Ii
the level is within the marks on the cass, additional water & not
Nacessany.

E  Mext check the spacific gravity of the electrolie in sach cell with
a small hydrometer made especially for motarcycle batlenas Thiese
are available from most dealer parts degariments or motarycle accas-
sory Slores.

7  Remove the caps, draw 2ome shactrofte from the first call ito
tha hydrometer (see illustration) and note the specific qrauity. Coem-
pere the raading to tha Specifications listad in this Chapter. Note:
Add 0.004 points to the reading for every 10-dagrees F above B8-de-
greas F (20-degrees C) - subtract (L004 poinls from the reading for 8v-
ary 10-degress below 68-degrees F [20-degress Cl. Ratum the alec-
tralyta fo tha appropniate caill and rpaat tha check for remaining
eells. Whar the cheack 2 complefs, nnse fhe hydramater thoraughly
with clean watar,

& | tha epecific gravily of the electiolytsin aach call 15 a3 specified,
the battary is in good condition and i apparenlly Daing aharped by the
machina's charging system.

a I the =pecific gravity is low, tha battery (8 not fully charged. This
may be due 1o corroded battery tarminls, a dety battery casa, & ma-
functioning charging sy=tam, orloose of cormadad wirng conreolions
On the othar hand, it may ba that tha hattery ia warn out, aapeciily #

E-——-————_ﬁ
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52 Look into tha frant of the galiper to ch
pads far wear (arraws)

6.8 To adjust the rear brake light switch, hold the switch
bady and turn the locknut (arrow)

the machina is cld, or that infraguent use of the motorcycle prevents
narmigl charging from taking place.

13 Be sura to corract any problems and charga the batiary if necas-
sary. Refar to Chepter 9 for additional battery maintenance and charng-
ing procedures,

11 Install tha battery call caps, tightaning them securely. Hecannect
tha cables to the battery, altaching the positive cabla first and the neg-
ative cable last. Make sure to install the plastic cap aver the positive
tarminal, Install tha junction box, fual tank and bracket and the seat. Be
vary caraful not to pinch or atherwise restrict the battery vent tube (see
illustration), as the battery may build up enough intemal pressure dur-
Ing normal charging system oparation to explode.

5 Brake pads and linings - wear check

54 M the paintar (upper amow) goes past the Usable Range
indicator toward the rear of the bike, the linings ars wom
and must be replaced; the adjuster {lowar arow)
s usad to set brake pedal freeplay

plate (sea illustration)

4 I the pads are worn axcassively, they must be raplaced with new
onea (see Chapter 7).

4  To check the rear brake Inings, prase the brake padal firmly and
look at the indicator on tha brake dum {see Rlustration), 1l the painter
is beyond the Usable Range scale, feplace he brake shoes (see Chap-
tar 7).

& Brake system - general check

Rafer 1o ilustration E.6

1 A routing ganaral check of tha brakes will ensura that any prot-
lmme ara discoverad and remediad belona the rider’s safety & jeopar-
dized.

2 Cheack the brake lever and padal for laoss connactions, Bxcessive
play, bends, and other damage, Replace any damaged parts with new
ones (see Chapter 7).

3 Maka sure all brake fastanss are tight. Chack the brake pads and
lininga for wear {3ge Section §) and maka sure the fluid level in the
reservolr is correct (sea Section 3). Look for leaks at the hose connes-
tions and check far cracks in the hoses. I the |ever 18 spongy, bised
the brakas as dascribad in Chapter 7,

4  Make sure tha brake light operatas when the brake baver is da-
pressed, x

5  Maka sure the breke light is activated when the rear brake peds
ia depressed approximatedy 15 mm {006 inch)

6 If adjustmeant ks necessary, hold tha switch and fum the adjusting
nut on the switch body (see Ilustration] uniil the brake light is acti-
vated when requirad, Turning the switch cut wil cause the brake light
to come on sooner, whila turming i In wil cause it to come on later. [f
tha switch doesn'l cperate tha breke lights, check i &8 desoribed In
Chaptar 8.

T The front braka light switch is not adjustable. [ i falks to operata
properly, replace it with a new ona (e Chaplar &),

Refer to ilustrations 5.2 and 5.4

1  The front brake pads and rear breke linings should be checked at
the recommendad intervals and replaced wilh new ones when worm
beyond the limit listed in this Chaptar's Specifications (frant) or Chap-
ter 7 [raar).

2 Tocheck lhe brake pads, remove the caliper fwithout disconnect-
ing the brake hose) so you can sea claarly into the front of the brake
caliper (saa Chapter 7). The brake pads should have at least the speci-
fied minirmurm amount of ining material remaining on the metal backing

7  Brake pedal position and play - check and adjustment

Rafer to Hustration 7.2

1 Rear breke pedal position 1§ [ergely @ matter of parsanal prafar-
ence. Locate the pedal so that the rear brake can ba engaged quickly
and easlly without axcessive ool movement. The racommended fac-
tary setting is listed in this Chapler's Specifications,

2  Taadjust the position of the pedal, lonsen the locknut on ihe ad-
justing balt, turn the balt to sat the pedal position and tighten the

*
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8.3 Loosen the accelerator or decelarator cable locknut and turn
the adjusting nut to obtain the cormract throttle freaplay

A Accefereior cable (towerd front of bika)
B Decelarator cable ftoward raar of bika)
C  Locknuts

0 Agjusting nuls

locknut (see illustration).

3  Ilnoocessary, adjust the brake light swilch (see Section 8).

4 With the pedal position adjusted comrectly, chack freeplay. Apply
the rear brake and compare the pedal traval with that listad in this
Chapter's Specifjoations.

§ Toadjust the freaplay, turn the adjustar at the rear end of the
brake rod {see illustration 5.4}

8 Tires/wheels - general check

Refar tollustratian 8.4

1 Rouline tire and wheel checks should be made wilh the realiza-
tion that your safety dapends to a graat extant on their condition

2 Check the tires carefully for cuts, tears, embedded nails or other
sharp objects and axcoessive wear, Operation of the motorcycle with
encessivaly wonn tires is extremely hazardaous, as traction and handling
are directly affected. 'Maasure the tread depth at the center of tha tire
and replace worn tires with new ones when the tread depth is less than
specified. Note: /n tha UK, tread deprh must be at least T mm aver 374
of the tread breadth sN the way around the tire, with no baid patches.

&  Repairor replace punctured tires as soon as damage is noted, Do
nat iry to patch a torn tire, a8 wheel balanca and tire raliability may be
impaired.

&  Check tha tire prassures whan tha tires ane cold and keep them

9.5 If freaplay can't be setat the throtlle grip, use the adjusters
at the carburators

A Accelarator cabie adfustar
B Dacalsrator cable aclustar
C Locknuls

properly Inflated (see Hiustration), Proper ar pressure wil ncrease tre
ife and provide masimum stabiiy and dde comfart. Keeo in mind shat
lowe tire prassures may causa tha tire to slio an the rim or coma off, while
high tire pressures will cause atwonmsl iread weer and unsake handling,
5  The cast wheels used on madals thraugh 1886 are vidually main-
tenance free, but they should ba kept clean and checked parodicaly
for cracks and other damage. Nevar aftampl 1o repair dameaged casl
wheels; they must ba replaced with new ones,

& Check the valva stem locknuts 1o.maka sura they ara tight. Aleg,
make sure tha valve stam cap i in place and tight, I It s missing, in-
stall  naw ane made of metal or hard plastic

7 The wire wheels usad on 1997 and falar modals should be
checked periodically for cracks, bending, loosa spakes and corrosion,
Maver attampt to repair damaned whesls; they must be teplaced with
naw ones. Loosa spokes can be lighiened with & spoke wranch, but be
careful not o overtighten and distort the wheel fm,

8  Throttie and choke operation/grip freeplay - check and
adjustmant

Throttle check

1 With tha engine etoppad, make sum tha throttle gris rotates aasiy
from fully closed to fully open with the front whesl turned @l vanous en-
ales, The qrip should retum automaticalty from fully opan to fully

e
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9,10 On EN4S0 models, chack choke frespiay at the handiebar
laver when the choke plunger touches the choka plunger

A Choke plunger lever ¢ Chohe lever

8 _ Lhoke plumger

8,12 On EN500 models, make sure the chake plunger lever moves
Ireely and the bushing (arrow) is in gooad condition

closed whan released. If the throtlie sticks, check the throttle cables
fior cracks or kinks in the housings, Also, make sure the innar cables
ara claan and well-lubricated.

2  (Chack for a emall amaunt of freeplay at the grip and compara the
freaplay to the value lkted in this Chapter's Specifications.

Throttle adjustment

Refar ta (Tustratians 5.3 and 9.5

Mote: Thesa moforoycles vee hwa throttle cables - an accelerator cable
gnd a dacalerator cabia.

3 Freeplay adjustments can be made at the throttles end of the ca-
ble, Logsen the lncknut on the cabla whara it leaves the handlebar
{sea lllustration). Turn the adjuster until the desired freaplay is ab-
tained, than retighten the lockwheel, !

4  If tha cables can't be adjustad at the grip end, adjust them al the
|swer ands. Te do this, first ramove the fuel tank (soe Chapter 4).

5  Loosan the locknuts on both throttle cables (eea llustration),
than tum bath adjusting nuts In completely. This will create a large
amount of freeplay at the throttle grip.

8 Make sure the throttle grip |5 in the fully closed pasition.

7 Turn out the adjusting nut of the decelerator cable until the inner
cable just bacomas tight, then tightan the (ooknut.

8  Turn the accelerator cable adjusting nut until the deeired freeplay
is obtained at the throttle grip, then tighten the locknut.

=] Make =ure the throtile linkage lever contacts the idla adjusting
scraw whan the throttle grip is in the closed throttle pasition. Warning:
Tum tha handiabars al the way through their travel with the anging
Idling. Idle spaad should not change. Il it doas, the cablas may be
routed incormectly, Comact this condfition bafore riding the Biks.

“tf_ﬁj:n'

.11 Loosan the locknut and tfum the adjusting nuet to sl
choke fraaplay on EN45S0 modeds

A Adjusting nut 8 Locknut

10.2 Check clutch freeplay batween the laver and brackel; make
thea inttial adjustment at the lever

A Check frasplay hare G Adustar
B Lockwheel

Choke check

EN450 modeis

Refer to Mustrabions 9. 10 and 8.11

10 K you're working on an EN450 modal, check the fraeplay ai tha
choke lever (see llustration). Compars with the valua listed i this
Chapter's Specifications. e

11 i freeplay is incorrect, loosen the locknut on the catis adfuster
{see Hlustration). Turm the adjusting rut to =et freepley, then lighten
the lacknut.

EN500 models

Reler lo diustration 8.72

12  Inspact the choke handle and plunger (seo illustration). The
choke shoukd pull out essily and stay out by itself, If It doesn’t, chech
the plunger bushing for waar or damage and replace &3 recassary

i0 Cluteh - check and adjustment

Refer to ifrstrations 1002 and 104

1  Corract clutch freeplay {s necessary 10 ensure proper chutch opar-
ation and reasonabie clutch senvica life, Freeplay nomally changas be-
cause of cabla stretch and clutch wear, o it should be chacked and
adjustad paricdically.

2 Cluteh cable freeplay is checkad at the laver an tha handiebar,
Slowdy pull In on the lever untl resistance is fait, then note how far the
lavar has moved sway from its brecket of the phot end (see iustra-
tion). Compara this distance with the valua feted [n this Chapter's Sgec-
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10.4 Details of the lower end of the clutch cable

A Adjusting nuts
&  Brackset

C  Dustcover

y\umﬁ\j

11.4 1 the nylon lacing material is worn off at any point on the
bait, replace it immediataly

1 Palyurathana {Elsck)
2 Kewar cord (yelow)
3 Myfon fabrc facing (whits)

11.3 Push up on the bottom run of the balt and measure how far
it daflacts - if it"s nat within the spacified limits, adjust
thie slack in the bekt

11.56 Check the pulleys in the areas indicated to see if they
Are Worn axcassivaly

1 Wam tooth (anging pufey)
2 Worn tooth frear puleapl
3 Direction of mtation

ifications. Too litthe freeplay may result in the clutch not angaging com-
plately. If there is too much fresplay, the clutch might not release fully.

%  Freaplay adjestments can be made at the clutch lever by lossan-
inq the lockwheel and turmning the adjuster until the desired freeplay =
ohtainad. Always ratightan the lockwheel once the adjustmant is com-
plete, If the lever adjuster reaches the end of its travel, try adjusting the
cahla at its bracket an the angine

4  Loosan the adjusting nuts at the lower end ol the cable cormn-
pletaly (see illustration).

5 Loosen the knurded lockwhesl at tha chutch lever and turn the ad-
juster in or out to expose appraximately & ar 6 mm of threads belween
the adjusler and the lockwheal

6 Pull tha clutch cable tight to remaova all 2lack, then tightan the ad-
justing nuts against the brackat et the lower end of the cable,

7 Tum the adjuster at the clutch kever until the comect freeplay is
abtained, then tighten the lockwhesl,

8  If the propar ameunt of freeplay still can't be obtained, the cable
must ba replaced (sea Chapter 2),

11 Drive belt/chain and sprockets - check, adjustment
and lubricaticn

1 Adrive belt is used on 18845 through 1586 (A7) modals. 1886 G1
and latar models usa a drive chain.

Check
Rafer o lustrations 77

2 A neglected drive belt or chain won't lest long and can guickly
damape the sprockets. Routine adjustment and inspection isn't diffi-
sult and will eneura maximum service life.

3 Tocheck the bell ar chain, place the bike on the centerstand and

shift the transmission into Meaotal Make sure the igntion switch is aff,
4 Pushup on the bottomn run of the chain or bell and maasune th
slack midway between tha two sprockets (sea ibustration], than com-
para your measurements to the valus listed n this Chapter's Specifica-
tions. As wear pccura, the balt or chain will actually streteh, which
means adjustment by removing seme of the slack |5 needad. Note:
Repeat the slack measuremeant at saveral oiffarent pomts sang tha
langth af tha baill or chain.

5  Remeowe the bell ar chai) guart] {it's held in piace by twa bolts),

Belt drive models

& Chack tha antire langth of the balt for demaged or warn taeth,
fraying or cracks (see illustration), Replace the bl if any of these
conditians are visible, Warning: If the balt (s warm past tha nplen facing
material, repiaca [t immadiataly or i may ceuse an acooent. Note: |f
the bell (s in nead of replacemant, @lso check the sprmatats as de-
sonbed helow - they may also ba wom

Chain drive models

7 Since the chain will rarsty wear evenly, rotabe thé rear whael 5o
that the chain can be chacked alng its antire length. In soma cases
whaere [ubrication has baan neglectad, corrosion and piting mey cese
the links to bind and kink, which effecivaly sherens tha chan's langth.
If the chain is tight between sprockets, nisty or kinkad, o if any of tha
ping ara lnosa or rollers damaged, i's ime for 2 new chain, [ you find @
tight area, mark il with fell pen or paint, and repaat the slack maasure-
ment after the bike has baan rddden. i he chai iz sill tight In the sama
area, it may be damaged or wom. Bacausa a fight or linked chen can
damage the transmigsian oulput shaft bearing, It's & good idea to ra-
place it

All models .
B Aemove the shifl lever and angne sprocket cover (868 Chapter B,

|
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11.8 Loosen the lorque link nut and the axle nut, then loosan the
belt adjuster locknut and back-off the balt

C  Axile nut

A Agjuster boit
B  Adjusher locknut

e e i

12.4 Ramave the engine oil drain plug (amow)

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

Check the testh on tha engine sprocket and rear sprockel for wear
(s llustrations). On belt drive models, refer io Chapter 6 for the pul-
iey diameter and tooth haight messuremeant praceduras if the sprock-
ets appear to ba warn excessively.

Adjustment

Rafar to lustrations

0  Ratate the rear wheel until the balt or chain (s positionad with the
laast amount of slack presant.

11.11 When the adjuster bolts are set svanly, the adjuster marks
{arraw] on both sides ahould line up with the same marks In the
swingarm, but don't rely campletely on this; make a visual chack

of pullay alignment 28 well

12.5a Aemove the oil filtar with a fitter wrench or a special
sacket; the special socket is best, since it allows the filter o be
tightened acourately with a torque wrench

10 Remaove the colter pin (if equpped) for the torgue Ink nut an tha
raar brake panel and loosan tha nul

11 Loosen and back-off the locknuts on the adjuster bells e drive;
or Auts [chain drive) (see illustration).

{2 Aemove the cotter pin and loosen e dxd nut (see lustration
11.8).

18  Turn the axle adjusting bolts (el drive) or nuts {chain drive) on
both sidas of the swingarm untilthepreeer belt or chaln tansion is ob-
tained (get the adjustar on the balt or chain gide closs, then st the ad-
juster on the opposite side], Be surs to tum the adjusting boits ar nutz
avanly o keep the rear whael In alignment, 1 he adjusting boits or nuls
reach the end of their travel, the belt o chain |8 axcesstely wom and
should ba replaced with a new ona (zae Chapter 6),

{4  When he belt has the caorrect amount of slack, make sure the
marks on the adjusters caorrespond (o ths same ralatie mirks on Gacn
sida of tha swingarm {sea ilustration).

15 Tighten the axie nut snugly, then epply the rear firaka firmiy to
canter the shoes. Tighten the exle to the torqus Tsted in the Ghapter 7
Specifications, then recheck the belt or than slgok and raadiust f nec-
azsary. Onoe the slack I8 carmectly set, mstall & new cotter pin. |f nec-
essary, tum tha nut an additions anunt 1o I p the coller pin ol
with the castellations in the nut - dan't Dosen the nut to do thig.

16  Tighter the adjuster inckriuts and the torgue link nit securely.

12  Engine oil/fiter - change

Refsrto Mustrations 12, 4, 72.5aand 12.58
1 Consistent routing il and flte changas ara tha single mest im-
portant maintenance procadine you can parfarm ona motarcycle. The
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13.2a RAelease the clip and remove the cover .. .

A Clp 8 Cover

oll not only lubrivates the internal parts of the engine, transmission and
cluteh, bart it also acte as a coclant, a cleaner, 8 saalant, and a protec-
tant. Bacause of theae demands, the il takes a terrific amount of
abuse and should ba replaced often with new oil of tha recammendad
grade and typa. Saving a little manay on tha difference in cost batwaan
a goed oil and & cheap oil worn't pay off If the engine ks damaged.

2  Before changing the oil and filtar, warm up the engine eo the ofl
will drain aasily. Be careful when draining the cll, as the exhaust pipes,
the engine, and the oll itself can cause sevara bums.

3 Pulthe motorcyche on the cemearstand over a clean drain pan. Re-
maova the ol filker cap to vent tha crankcasa and act as a reminder that
thara is no ail in the engine.

4 Maext, remova the drain piug from the angine (see ilustration} and
allow the ofl ta drain inta tha pan. Discard the sealing washar on the
drain plug; it should be replaced whenever the plug i removed,

5  As the oll is draining, ramova the oil filter (see ilustrations). If
additional malntanance is planned for this time period, check or ser-
vice anothar companent while the oil is allowed to drain completaly

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

8 Coatthe gasket on a new filter wilh clean engine oil. Install the fil-
Ler and tighten it to the amount listed in this Chapter's Specifications.
8 Slip a new sealing washer over the drain plug, then install and
tighten the plug. Tighten the drain plug to the torgue listed in this
Chapter's Spacifications. Avoid avertightaning, as damage to tha an-
gine case will result,

10 Bafore refilling the engine, check the old oil carefully, If the oil was
drained Into a clean pan, emall pieces of matal or 4thar matarial can be
easily detectad. If tha oll Is very matallic colored, then the engine is ex-
pariencing wear from break-in (new engine) or from insufficient lubrica-
tian. If there are flakes or chips of metal in the oll, then somathing is

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

drastically wrong internally and the engine will have to b disgssen-
bled for inspection and repair.

11 If there are pleces of fiber-lke materal in the o, the ctch 1§ -
pariancing axcassive wear and should be chacked.

12 If the inspaction of the oil fums up rn:uthil'ﬁ unusual, refil tha
crankcass to the praper [aval with the racommandsad oil and mstall the
filar cap. Start the engine and let it rn for twa or thiee minutes, Shut i
off, weit a lew minutes, then check the ol level, i necassary, add mora
ail to bring the level up to the Maximum mark. Check around the dren
plug and fitar housing for laaks.

12 The old oil dreined from the engine cannot ba reqsed In ks
prasent state and should ba dispagad of. Chisck with your local reluse
disposzal company, disposal facility or anvironmental aganay to Sad
whathar they will accept the cil for recycling, Don't pour used oll inta
draing or onto the ground. Aftar the oil has cooled, # can be drained
into a suitable container (capped plestic |ugs, toppad bottles; milk car-
tors, eto.) for transport to one of thees disposal sites,

13  Alr filtar alamant - sarvicing

EN450 models

Refer to flustrations 13.2g and 13.2b

1 Femove hoth sida covers (s8a Chaptar 8],

2  Unhook the spring, remove the cap and take out the filter skament
onone side of tha bike [see illustrations)

3  Fepeat Step 2 an the other sida of the bike

4 Wipe out the housing with & cheen rag, then stuff a rag into each
opening to keep cul foreign matedd

5  Check tha elament and ls foam gaskst for tears or other damege.
Raplace tha element if it's damaged,

14.8a Romove throe bolts [arrows), take off the cover ...

———

13.8b ... and pull out the fter slomant
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8 Tap tha elamant on a hard surface to remove the dirt. Finish
cieaning by biowing compressad air from the inside of the element o
tha outsida.

ENSO0 models

Through 1996

Rafer to Nlustretions 13.8a, 13.86 and 13.8c

F Remove the right side covar [ses Chaplor 8).

B Rempve threa bolts, It off tha air filter cover and rermove the air
filter element (sea lllustrations).

18497 and later

Rafer o ilfustration 13,11

a Asrmove tha left sida cover (see CGhaptar B).
10 Disconnact the eitarnator electrical connectar and remave the

starter relay [see Chapter 9,

11  Unbolt the casa from tha air cleanar housing (see illustration).
Remawva the ratainer and element.

12 Wipe out the housing with a chean rag. then place a clean rag in
the air box opaning to keep out dirt,

13 Clean tha slement with solvent. If compressed air is available, use
it 1o clean the element by blowing from the inside out {from the mesh
sida toward the foam sida), f tha foam Iz axtremely dirty or tomn, re-
placa the alemant with 8 new ane.

14 Spak the element in claan SAE 30 engine oil. Squesze as much ail
as possible out of the element, then squeaza tha elemant inside a
claan rag to remove maore ofl.

13.8¢c Fitter alament datails (EN500 models)

All models

15 Reinstall the filter by reversing the removal procedure. Maks sura
tha element is seated proparty in the filter houeing befone installing the
cover

18 Reinstzll the side coverls).

13.11 Air cleaner elament (1937 and

later modals) @‘-
Retaining ring
Alr duct
Clamp
Alr cleanar housing
Alr filter alemant
Damper
Cover

= Oy o A Lo RS =a
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AW ) 5
14.5 A compression gauge with a threaded fitting for the spark

plug hole is preferred over the type that requires hand
pressure to maintain the seal

14 Cylinder comprassion - check

Rafar to ilustratton 14.5

1 Among other things, poar engine performance may be caused by
leaking valves, Incomect valve claarances, a leaking head gasket, or
worn pistons, rings andifar cylindar walls. A cylinder compressian
chack will help pinpaint these conditions and can also indicate the
presence of excessiva carbon daposits in the cylinder heads,

2 The only lools required are 8 comprassion geuge and a spark
plug wrench, Depending on the outcome of the initial lest, a squirt-
type ail can may alsa ba neadad.

3  Run the engine until it reaches normal cperating tamperature.
Place the motorcycle on the centerstand, remove the fuel tank, then
remava the spark pluge (822 Saclion 15, if nacessary). Wark carefully -
dion't strip the spark plug hole threads and don't burn your hands.

4  Disable the Ignition by unplugging the primary wires from the cails
[see Chapter 5). Be sure to mark the locations of the wires befora da-
taching them.

5  Install tha compression gauaga in ona of the spark plug holes (see
illustration). Hold or block the throttle wide opan.

B Crank the enging over 8 minimum of four or fiva revolutions (or
until the gauge reading stops increasing) and obsarve the initial move-
ment of tha comprassion gauge neadle as wall as the final total gauge

brittleness and cracking

16.2a Rotate the spark plug caps back and forth 1o
loozen them . ..

reading. Repeat the procedurs for the offver oylindar and compane tha
results 1o the valua listed in this Chapler's Spacifications.

7 If the comprassion in both cylinders built up guickly and evenly ta
the specified amount, you can assuma ihe engne upeer and fs in rea-
sonably good mechankcal condtion. Wem ar sticking plston mngs sd
worn cyviinders will produca vary little initial mavamand of the gaugs
neadle, but compression will tend o buld up gradusdy as the engire
sping over. Valva and valva saat laakane, or hasd naskat leakaga, 1§ In-
dicated by low initial compression which does not tand to build up.

& Tofurther confirm Your findings. add a smal amount of angine ol
to each cylindar by insarting the nozzle of 3 equir-type ol can thnugh
the spark plug holes, The il will tand to seef the piston fngs if they ane
l2aking. Repsxat the test for theother oylinder,

8  |f tha comprassion increasas significantly aftar the addition of 1he
ail, the piston rings and/or cylinders era definitely wom, if the com-
prassiaon does nol ingrease, the pressurs 18 leaking past tha valves or
tha haad gasket. Laakaga past the valvas may be due to insufficiant
vahve clearances, bumad, warped or cracked valves or valve seals, or
valves that are hanging up in the quides

10 If comprassion readings are considesably higher than specifiad,
the combustion chambers are probably coated wih excessive carbon
deposits. it s possibla (Sut not very kel for carben depesis 1o rake
tha compress|an anaugh ta compansate for the affects of laakags past
rings or valves, Remove the cylinder hesd and carefully decarbanize
the combustion chambers (s Chagtar 1),

15.2c Use an extension and a desp sockat (praferably ona with a
rubber insort to prevent damage to the plug) o remove the
spark plugs; a magnet can ba used to [ift the phugs out
of the head onca they're loose

.‘t_ ;‘

hﬁ.
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16 Spark plugs - replacement

Refar to ifrstratians 15.2a. 15.2b, 15.2¢, 15.6a, 156.6b ard 15.7

1 Thiz motorcycla s equipped with spark plugs that have 12 mem
threads and an 18 mm wrench hex. Make sure your spark plug socket
Ia tha comrect size befora attempting to memove the plugs.

2 Discocnnect the spark plug caps from the spark plugs (see illus-
trations]. If avallable, use compressed air to blow any accumuliated
dabris from around the spark plugs, Remove tha plugs (see illustration].
3 Inapact tha electrodas for waar, Both the center and side alec-
trodes should have square aedges and tha side elecirode should be aof
uniform thickneas. Look for axcessive deposits and avidence of a
cracked or chippad insulator arcund the center electrode. Compare
your spark plugs 1o the color spark plug reading chart on thee insice
back cover of this manual. Check the threads, the washer and the ca-
ramic Insulator body for cracks and other damege.

4 If the electrodes are not excessivaly worn, and if the deposits can
be easlly removed with a wire brush, the plugs can be regapped and
raused (if no cracks or chips ara visibla in the insulator). fin doubl con-
ceming the condilion of the plugs. replace tham with new ones, as the
axpensa is minimal,

i  Cleaning epark plugs by sandblasling is permitted, provided you
clean the plugs with a high flash-point sohvent afterwards,

6 Before installing new plugs, make sure thay ara the comect typa
and haat range. Check the gap between the electrodes, as they are not
presat. For best rasults, use B wire-lype gauge rather than a fial gauge
o check the gap (see lustration). If the gap must ba adjusted, band
tha eide elactroda anly and be vary careful not to chip or crack tha in-
sulator nose (see illustration). Make sure tha washer is in place boefore
instatling each plug.

T  Since tha cylinder haads are mada of aluminum, which is soft and
easily damaged, thread the plugs into the heads by hand. Since the
plugs are quite recessad, siip a shart [ength of hose over tha end of the
plug to ues as a toal to thread it inte place (see llusiration). The hose
will grip Lhe plug well enough to tum it, but Wwill starl to slip If the plug
begins to cross-thread in the hole - this will prevent damaged threads
and the accompanying rapalr costs,

8 Once the plugs are finger Light, tha job can be finishad with a
sooket. If a torque wranch i available, tightan tha spark plugs to the
terque listed in this Chaplar's Specilications. I you do not have a lorgque
wrench, tighten the plugs finger tight (until the washers bottom on the
ovlinder head) then use a wrench to tightan them an additional 14 tum.
Regardlezs of the method used, do not over-tighten tham.

9 HReconnect the spark plug caps.

158b To change the gap, bend the side electrade only, as
indicated by the arrows, and ba very caraful not to crack or chip
the ceramic insulator surrounding the center electrode

18 Lubrication - genaral

Rafer to ilustrations 16.3a, 16.3b and 16.3¢

| Since the contrals, cables and warious othes componants ofm
mataroycle are exposed Lo the slaments, they should e lucrcated pe-
ricclically to ensurs safe and Lrouble-Tres operation.

2 The footpegs, clutch and brake levar, brake pedal, shift laver and
side and centerstand pivols should be lubricated fra-quantry. I cgar
for the lubricant to be applied whers it will do the most gaod, the com-
ponent should be disassesmbhed, However, if chaln and cable lubricant
s being used, it can be applied o the pivot joint gaps and will usually
work its way inbo the areas wiers lriction cecurs. B motor ol or light
greasn s being usad, apply it sparingly as it may attrect dirt {which
could carse the controls 1o Bind o wear 81 an eccalerated ratal. Neota:
Ciner of the best hilvricants far the control Isvar piveta iz 8 dry-filkm b
cant favatable from many sounces by differant names).

3 The clutch cabla should ba separated fram the handlebar [ever
end bracket befare it is lubricated [see Mustration] This & a
conveniant time 10 inspect the Teflon bushing at the end of 1he cabls,
Tha cabla should be treated with mofor oil or & commercialy available
cable lubricant which is specially formulated for usa on motoryols
controd cables. Small adaptars for pressuse ubrizating the cables with
gpray can lubricants are availabla and ansurd that the cable is lubrl-

15.6a Spark plug manufacturers recommend using a wire type
gauge when chacking the gap - i the wire doesn't slide betwean
the electrodes with & slight drag, adjustmant |s required

; |
15.7 A langth of rubber hose will save time and prevent damiaged
threads when installing the spark pligs
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16.39a To disconnect the clutch cable from the lever and bracket,
line up the slots in the bracket, lockwheo! and adjuster,
then pull the cable in the direction of the arraw and
slide it through the slots

16.3c Lubricating a control cable with a makeshift funnel
and mator ol

cated along its anfire langth (see illustration). If motor oil i baing
used, tape a funnel-shaped piece of heavy paper or plastic ta the end
af the cabla, then pour oll into the funnel and suspand the and of the
cable upright (see illustration). Leave il until the oll runs down into the
cable and out the other and. When attaching the cable to the lever, ba
" sure 1o |ubricate the barral-shaped fitting at the end with high-temper-
ature grease. Mote: While you're lubricating. check the barral end of
the cable for fraying. Replace frayed cables.
4  Ta lubricats tha throttle cables (and choke cable on EN450 mod-
alg), disconnect tha cablels) at the lower end, then lubricata the cabla
with & pressure lube adapter (see illustration 16.3b). See Chaptar 4
far the chake cabla removal procedure.
5  The speedometer cable should be removed from its housing and
lubricated with motor oll or cable lubricant.
6 Refer to Chaptar 6 for the swingarm needle bearing lubrication
procedura,

17 Valve clesrances - check and adjustmeant

Rafer to Wustrations 17.5, 1765, 17.6b, 17.6c, 17.8, 17.8, 17.123 and
17.12b

1 The angine must be completely cool for this maintenance proca-
thura, 5o let tha machine =it overnight before beginning.

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

16.3b Lubricating a cable with a pressure lube adapter jmake
sura the tool seats around the inner cable)

17.6 Unscrew the covers from the crankshaft rotation bolt and

timing window (arrow) - inspect the cover O-rings and replace
them il thay're womn of damaged

1  Refer to Chapter 4 and remove the fuel tank.

4  Remove the valve cover (sea Chapter 2),

5  Remowve the covers fram the crankshaft rotation bolt and fiming
window [sea [Hustration).

B  Position the no. 1 piston jon the kit side of the engine) at Tap
Dead Center (TDHS) on the compragsian stroke. Do this by turming the
crankshaft, with a sockel placad on the cranksheft bolt, unbl the T
mark on the rolor ks aligned with tha timing mark; on tha crankoass (see
illustrations), Mow, chack the posttion of tha no. 1 cylindar cam |obes
= thay should be pointing upward (see lustration]. Fiston no. 1 & naw
gt TOC compression. Note: Tum e engine in the nomal dirsehion of
rotation. If you frn it Sackwands, fha starder ciufch will mase 8 ridnmng
sound.

T 'With the engine in this position, all of the valves for aylinder na. 1
can be chacked.

B Starl with the no. 1 intake valve clearance, Inger & leeler gauge of
the thickness listed in this Chapter's Specifications betwesan sach
valve stam and adjustar screw (see lllustratlon). #'s beat fo use "go-
na go” (steppad) feeler pauges, which ghe a posilive mdicaton of
whether the clearance is corect, If you'se using a standard {sslar
gauge, pull it out slowly - you should fesl a slight drag. |f there's no
drag, the clearance iz too loose. i there's a heayy drag, the cedrence
iatoo tighl.

9  If the clearancs is incorect, |posen the adjuster screw locknut
and tumn the adjustar screw inor out a5 needed, then tighten the lock-
nut. A special valve adjusting fool wil make the task much aasier [zae
ilustration).

10  Hold tha adjuster screw wih lhe adjusting scew 1oe! (to kesp i

_——*
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17.6a Turn the crankshaft clockwise 17.60 ... until the T mark an the rotor 17.8c ... and the no. 1 com lobes
with & socket . . . aligns with the timing notch . .. point upward

- 1. 11 e o I
Y, - el T L u

178 For the most eccurate measuremant, usa a pair of fealar
gauges - becausa each rockar arm operates two valves,
adjusting one valve affects Lhe setting of the other ane

17.0 A special valve adjusting tool |s a good investment, since

from turning) and tighten the locknut, Rechack the claaranca to maka there's no way to get a box wrench on soma of tha locknuts
sura it hasn't changed. without rameving the oil lines - the sockel (4] loosens
11 Now adjust the no. 1 exhaust valves, following the same proce- and tightens the lacknut whils the screwdriver |B)
dure you used for tha intale vaives. Make sure 1o use feelar gaugas of turns the adjusting screw

the specified thicknass.

12 Rotata tha crankshatt to align the C mark on the rotor with the
timing mark on the crankcase, which will position piston no, 2 at TOC
compression (see illustration). The cam lobes for no. 2 cylinder
ehould now point upward (see illustration).

17.12b ... and the no. 2 cam lobes polnt upward, than adjust
17.12a Turn the crankshaft until the C mark on the rotor aligns tha valvas for no. 2 cylinder :
with the timing notch .. .

#
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18.3 Tum the idle speed adjusting screw |arrow] in or cut until
the correct idle spaed is obiained [carburetors removed
from engine far clarity)

13  Adjust all four valves on cylindet no. 2, using a pair of fealer
gauges and the special toal,

14 [nstall tha valve cover and all of the cormponents that had to ba
removed to get it off. Install the cavers over the crankshalt rolation boll
and timing window.

15  In=tall the fuel tank and reconnect the cable to the negativa termi-
nal-of the battery.

18 Idie speed - check and adjustment

Rafer to llustration 18.3

1 The idle speed should ba checked and adjusted after the carbure-
tars are synchronized and when it 15 obvicusly toa high or too low. Be-
fore adjusting the idls spesd, make sure the valve cleerancas and
spark plug geps are correct. Alsa, turn the handiebars back-and-forth
and saa if the idle speed changes a3 this is done. [ it doas, tha accel-
erator cabla may not be adjusted correctly, or it may be wom out. Ba
sure to cormect this problem bafore proceeding.

2  The engine should be al normal operating temparature, which is
usually reached aftar 10 12 15 minutes of slop and go riding. Place the
motorcycle on the centerstand and make sure the transmission is in
Pesitral.

3  Turn tha adjusting scraw, boated on the el side of the bike, just
forward of Ihe carburatar for evlindar na. 1 [see illustration), until the
idle-spead listed in this Chapler's Specifications is obtainad.

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

S Ifasmoath, steady idie can't be echieved, the fusi/air mixture may
be incorrect. Rafer to Chapter 4 for additional carburetor inlormation.-

" 18 Carburetor synchronization - check and adjustmant

Rafer 1o wiuslratons 18,3 ang 19.13

Warning: Gasaline (petrol) ie extremely fammable, so teke extra
precautions wher you work on any part of the fuel System, Don't smoke
or alfow opan flanmes or bare light bulbs near the work area, and don't
work in & garags where a natural gas-type apphance (such as & weter
feater or clothes dryer) is grasant. if you spil any fust on your skin,
rinse It off immediately wilh soep and water. When vou perfarm any
find af work an the fual system, wear safely glasses and have g fire ax-
tinguisher suitebie for a cless B type fine [lammable Mqufds) on hand.

1 Carburetor synchronization is simply the process of adjusting the
carburators =o they pass the samea amount of fuelair mixiure to each
aylinder. This is dene by measuring the vacuum produced in each

cylinder. Carburatars that are out of synchronization will result in
decreazed fuel mileags, Incresssd sngine tamparature, lass than idadl
throttle rasponss and higher vibration kvels.

2 To propery synchronize the carburators, you wil need some sort
of wvacuum gauge setup, preferably with a gauge for each cyinder, or
mersury manameter, which is a ceibrated fube arrangemant that utl-
lizes columns of marcury ta indicats enging vacuum

3 Amanomeler can be purchazad from a metarsychs daalerar ac-
cassory shop and should have the necessery nibber hoses supplisd
with it for hooking inta the vacum hosa fitigs on the caburetors,

4 A vacuum gauge setup can also be purchased from a dealsr or
fabricated fram cormmonly availablo hardware and auiomotive vacuum
gauges.

&  The manometer s the more rekable and accurats instrumant, and
for that reason is preferred over the vacuum gauge satug; howevar,
since the marcury used in tha manometer is a liquid, and exremaly
toxic, extra precautions must be taken during uss and storage of the
instrumant.

& Because of the nalura of the eynchronization procedurs and 1he
reed for special instruments, mast owners laava tha task o a dealer
service dapartment ar & reputable moloroyck repair shop,

7 Slart the engine and lat i run wnill |t reaches nommal operating
temparature, then shut it off.

8  Remove the fusl tank (see Chaptar 4),

9  Detach the vacuum hases from the fittings on the carburators
{see illustration), then hook up i vacuum gauge sat o the maname-
tar accarding to the manufaciuner's instruclions. Meke sure thas ama
no leaks in tha selup, as false readings will rasuit

10 While obssrving the necessary fire pracautions, cannact the fusl
line to an auxiliary fuel source, Have an assistant hoid tha fual source
oul of the way, but in such a positien that fusl can stll be deliverad and
accaess 1o the carburators is unobstructed.

11 Start the engine and make sue the idle speed is comect.

12  The vacuum raadings for bath of the cylinders should ke the
same, of at leasl within the tolerance listad In thiz Chapler's Spacifica-
tions. if the vacuum readings vary, adjus! as necesaany.

12 To perform tha adjustment, eynchrnize the carburetors by tum-
ing the butterly valve adjusting screw, as needad, untl tha vacuum Is
identical or nearly identical for both oylinders (see llustration).

14 When the adjustmant is complata, recheck the vacuum readings
and idla spead, than stop the engne, Remava tha vacuum gauge or
manomeatar and attach the hoses to the fitings on the caburators. Re-
install the fuel lank and =eat.

20 Cooling system - check

Rafer to (fustrations 20,7 ano #.8
Warning: The engine rrius! be cool before baginning this pracadm

“
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19,13 Turn this screw to synchronize the carburetors
(carburetars removed fram angine for clarity}

e L ¥ t
20.8 An anlifreeze hydrometer is helpful in determining the
condition of the coolant

Note: Refar to Sectlon 3 and check tha coolant leve! befora parforming
thiz check.

1" The enlire cooling system shoubkd be checked carefully at the rec-
ammendad intervals, Look for evidence of isaks, chack the condition
of the coolant, check the radiator for clogged fins and damage and
make sura the fap operates whan requinsd.

2  Remova the side covars (Chaptar B).

d  Examing each of the rubbar coalant hoses akng its entire length,
Look lor cracks, abrasions and other damage. Squeeze sach hose at
various polnts. They should feel firm, vet pliabla, and returm to their
original shaps when relaasad. If they are dried cut or hard, replace
them with new anes.

4  Cheack for evidence of lsaks at sach cooling system jaint. Tightan
tha hose clamps carefully to prevent future leaks,

& Check the radiator for evidence of keaks and other damage, Leaks
in the radiator leave telitala ecale deposits ar coolant gtaing an the aut-
side of the core below the leak. If leaks are noted, remove the radialor
frefer to Chapter 3) and have it repaired at a radiator shop or replace it
with & naw one. Caution: Do not usa 8 lould leak stopping compound
ta try o regair i8aKs.

& Check the radiator fing for mud, dirt and insacts, which may im-
pede the flow of alr through the radiator. If the fins are dirty, force wa-
ter or low pressure compraessed geir through the fins from the backside,

20,7 The coaling system pressure cap [arrow) s located
on the left sida of the bike

If the fins are bent or distorted, straghtan tham carefuly with a screw-
drivar.

7 Remove the pressure cap by Wming it counterclockwisa [ant-
aclockwise) until it reaches a ston, v basr 8 hissing sound (indicat-
Ing thara is stlll pressura In the system), walt untl it stops. Now, press
down on the cep with the pealm of your hand and continwe wming the
cap courtarclockwise wntil it can b removed (see (lustration). Chack
tha conditicn af tha coolant in the system. If it is nust cokored o if Bocu-
mulations of scake are visible, dran, fush and redll the systam wih new
coolant. Check the cap gaskats for cracks and other damage. Hava
tha cap testad by a dealer sarvice department or raplece it with @ new
ane. Install the cap by turning i clockwize untll it reachas 1he fist stap,
than push down on the cap and continue tuming until it ean turn na
furthier.

8  Chack the entifreaze content of the coolant with an antifreeze
hydrometer (see illustration), Sometimes coslant may look (ke It's in
good candition, but might ba oo weak io ofier adequate protection, i
the hydrometer indicates a wesk mixture. dran, Hush and refill the
cooling system [see Section 21)

&  Sitart tha angina and lat it reach normal operating temperature,
then check for keaks again, As tha coolant lemperature incisases, the
fan should come on autameaticaly and the tamperature shaould Bagin to
drop. If it does not, rafer to Chapter 3 and check tha tan end fan circuil
carafully,

10 If the coclant kevel is consistently low, and no avidence of laake
can be found, have the antira system'presswrs chackad by a Kawasakd
dealer servica department, matorcyce repar Shop or sarvice stakan,

21 Coaling systam - draining, flushing and rafilling

Waming: Allow fha angine fo cool complataly befora pedammng il
maintenance cperation. Also, ' allow anfifreeze to come nfo con
tact with your skin or pafated sufeces of the motorcycls. Ainse oif
spills immadiataly with plemy of water, Antifreazs (3 highly loxfe if
ingazted. Naver leave eniifreaze lyng around it an opan confalier & m
puddies on the foor, chifdnen and pats ans atfracted by s swear smai
and may drink it Check with local authortes jcouncils) sbout aigposing
of used anlifreeze. Many communies fave collsefion cantars whish
will see that antifreeze fs dispased of safely, Antifraezs & afta com-
bustitlz, s don't share or usa T naar opan fames.

Draining
Aeder to Nustration 21.2

1 Loecsen the pressure cap (see illustration 20.7). Place a lange,
claan drain pan under the: right sida of the enqina,
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21.2 The coolant drain balt is located in the bottom of
the waler pump cover

2  Remwve the drain bolt fram the bottom of the water PP Cover
(see illustration) and allow the coalant to drain inlo the pan. Note: The
comant will rush out with consderable forca, sa position the drain pan
accardingly. Remova the pressune cop completaly to ensure that all of
tha coalant can drain,

3 Drain the coolant reservair. Refer ta Chapter 3 for the reservoir ra-
maval procedure. Wash the resanvolr out with water,

Flushing

4 Flush the system with clean tap water by insarting a garden hose
in the radiatar filler neck. Allow the water to run through the systam un-
til it Is clear when it exits lhe drain balt hole. if the radiator i extramehy
corroded, remaove it by referring o Chapter 3 and have it cleanad at a
radiator shop.

5 Check the drain bolt gasket. Replace it wilh a new ore if neces-
sary.

8  Clean the hole, than install the drain beit and tighten it to the
tarque listad in this Chapter's Spacifications.,

7 Fill the cacling system with clean water mbcad with a fiushing com-
pound. Make sure the flushing compound is compatible with aluminum
companents, and follow the manufactursr's instructions carefully.

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

B Stop the engine. Let tha machine cool for a while, than cover the
pressure cap with a heavy rag and tum It counterclookwise fanti-clock-
wise] to the first stop, releasing any pressura that may be prasent in
tha system. Onee the hissing staps, push down on the cap and ramove
it complataly.

10 Drain the systam cnce again,

11 Fill the sy5tem with clean water, then repeat Staps 8, 9 and 10,
Refilling

12  Fill the system with the proper coolant mixture (see this Chapler's
Specifications). When tha system is full (all the way up to the top of the
radiatar cap filler neck), install the cap and start the engine. Allow the
engine to reach narmal oparating temperature, than shat it off,

13 Let the angine cocl off for awhile, cover the radizlor cap with a
heavy rag and |oosen it to the first stop to allow any pressure in ths
system 1o blead off before the cap is removed completely. Recheck
tha coalant level in the radiator filler neck. If it's low, add mara eoalant
until it reaches the top of the filler nack. Relnstall the cap.

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

16 Check the system for leaks,

16 Do not dispose of tha ald caolant by pouring it down a drain, In-
stead, paur it Into a heavy plastic cantainer, eap it tightly and lzke it ta
an authorized dispozal 5ita of 5 seryvice station.

22.2 Evaparative omission contrel systam detalls

T Fuoltank 7 Ligwdiimpor saperatar
2 Clmps & Canstar

3 Hosa frad) 9 Hase bkl

4 Mosa (blus) 10 Brackat

5 Retaining band 1 Al flter air box

€ Hose fwhite) 12 Carburator gssambly

22 Evsporative emission control system (California models
anly] - check

Rafer to Mustration 22.2

1 This syetem, instalied on Caliomia ENSO0 modals o confarm fa
stringent emission contral standards, routes fuel vanars fram the fusl
systam into the engine to ba bumad, instead of ketting them evaporate
into the atmosphare. When the engina isn't inning, VapOrs are storad
in & carbon canistar,

Hoses

2 To begin the inspection of the systam, remove the sset and fual
tank (see Chapters 4 and 8 if nacessery). Inspact the hosas from the
fusl tank, carburatars and lquidfvapor separater fo the canleter Tor
cracking, kinks ar other signs of deterioration (8ee illustration).

Liquid/vapor separator test

3 Disconnect the breather hase from the seperator and injact
aboul 20 cc of gaecling into the fitting with a syringe.

4 Disconnect tha fuel retum hose from the tank and place the endl
of the hose in a container level with fhe fop of the lank,

5  Start tha engine and el it idis. f the fusl comes out of the hose,
the separalor is goad; If not, replace it

Component inspection
Rafer to Nustrations 22 6a, 22.6h and 22 6o

6 Label and disconnest the hoses, then ramaus the sacarator g
canister from the machina (see llustrations). Note: Far system n-
spection, it's sasiest fo remow e separator, canister and brackst 55 3

'—*
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22.6a To remave the components, disconnect the hoses (arrows) 2248b . . and remova the mounting screws {armows) ., .
fram the bottom af the saparatar as well as the hosa
from thatop...

uru! (see illustration).

7 Check the separator closely for cracks or other signe of damags,
if theza are found, replaca It.

8  Imspect the canister for crecks or other signs of damage, Tip the
canister so the nozzles point down, K fusl runs out of the canister, the
[iquidfvapor saparatar |s probably bad - chack it ag described abava,
he fuel ingide the canigter has probably caused damege, 30 it would
ba & good idea to replace it alsa

23 Air suction valvas - check

Aefer o Mustrabions 23,38 and £3.30

i The alr suction valves, installad on US modals anly, are one-way
check valves that allow frash air to flow into the exheust poris. The
suiction developed by the exhaust pulses pulls the air from the air filter, - o A
through a hosse to tha air switching valve, through a pair of hoses and a ; il L

pair of reed valvaa, and inally into the exhaust ports. The intreduction 22.8c ...and taka tha azsambly off of the molorcycla
of fresh air helps ignita any fual that may not have bean bumed by the

narmal combaustion procass.

2 Remove the fuel lank (see Chapter 4). & Installation of the valves is the reverss of ramoval, Be sure to usa
3  Disconnect the hoses from the air suction valves (seo illustra- a naw gasket.

tion). Remove the bolts and lift off the covars [sas Hustration).

4  Check the valves for cracks, warping, burming or ather damage.
Chack the anea whera the reads contact the valve holder for scratches, 24  Exhaust system - check
separation and grooves. It any of these conditions are found, replace
the valva.

1 Periodically check all of the exhaust systern joints for keks and

5 Wash tha valves with solvent if carbon has acoumulated betweon ioose fasteners, If tightaning the ciamp bolts fais to stop any leaks, re-

the raad and the valve holder,

23.3a Squeaza tha spring clip (arrow), slide it back aloeng the hose 23.3b Unbalt the air suction valve from the valve cover
and delach the hose from the air suction valve to inspect it

L
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25.8 Loosen the lower pinch bolt on each 266 Use a spannar wrench like this ane

Tork (arraw] (arraw), but don’t remove it or the to lnasen or ighten the steering stam
gtam will slip down lochnuts {upper triple clamp removed
fior clarity]

place the gaskets with naw ones a procedure which reguires disas-
sembly of the system). 26 Fasteners - chack
2  Tha exhaust pipe flange nuts at the cylindar heads are especially
prone o lcosening, which could cause damage to tha head. Check, 1 Since vibration of the machine tands to loozan fastanars, all ruts,

them frequently and kesp tham tight, bolts, screws, etc. should ba periodically sheoked for proper tightnass.
2 Pay particular attention (o the iofowing:

Sperk plugs

25 Stearing head bearings - check and adjustmant Engine olf drain pheg
Wl fiter cawver bolt

: [ . Gearshift levar

1 This matarcycle is equipped with tapered roller steering head :

bearings which can bacoma dented, rough o loose during normal Lss Footpegs and sidestand

of the machine. In extreme cases, wom or locse steering heed bear- ;”E:;ﬂ’;::;‘;ﬁ_ﬁﬂm"s

i Iy dan g,

Ings can calisa steering wobble thet is potentially dangerou poivipinreiin i

Check Rear axia nut

3 i & torgue wrench is available, se it slong with the tarue epesl-

iy i
2  To chack tha bearinge, place the molorcycle on the centerstand ficatioris at the beginning of i, o ather, Chaptars

and block the machine sc the frant whesl Is ralsed off the ground.

3 Pcint the whaeal straight ahead and slowly mave the handiebars
from side-to-sids. Dents or roughness in the bearing races will be it
and the bars will nol move smoathly. 27  Fuel system - check and filter cleaning
4 Mext, grasp the fork lags and try lo move tha whesl forward and
backward. Any loosanass in the steering head bearingz will B2 falt, |f Refer to Hustrations 27.8 and £7.0

play is falt in the bearings, adjust tha etasring head as follows: Wamning: Gasoline {petrol) fs extremsly flammabls, 50 fake exira pre-

cautions when yau waerk on any per of the fuel sreiem. Don't smake o
Adj ustment allow cpen Names or bara thrr Bube near the work area, and den't
Rafer fa ilustrations 25.6, 25.7 and 25.8 wark in a garage wheare a natursl gas-type applance (such as 4 water
5 Remove the luel tank (ses Chapter 4). heater or clothes dryer) fs presant. If you sl any fusl on your skin,
B Laasen the fork lower pinch bells (see Hlustration). This allows pnse it off immediataly with soap and water, When you perform any
the necessary vertical mavement of the steering stem in relatian to the kind of wark on the fa! system, wear salsly glassas and have g fie ex-

fork tubes. tinguisher suitable for & class 8 oo fire femmable fquids) on hand,

7 Looeen (DO NOT remove) the stearing stem bolt (seo illusira- 1 Check the fuel tank, the fual tap, the lines and the carburetoes far
tion). 3 leaks and evidance of damage.

8  Uege a spanner wranch [C-spannar) to adjust the stegring stam 2 W carburetor gaskets ae leaking, the carburetors shoukd bs diss-
locknuts ae a pair (see illustration). sambled and rebuilt by refering to Ghapter 4,

9 I play is excessive, tighten the steering by tuming the upper ook 3 |f the fuel tap is leakdng, tightening tha ecrawe may help. If leak-
nut clockwise until the steering haad = tight but does not bind whan age persists, the tap should be disassembled and repaired or replaced
the forks are turned from side-to-side. If the stearing is too tight, tum with a new o,

the lower locknut to loosen it. In each case, keep both lacknuts to- 4 M the fusl lines are cracked or otharwise datedorated, reglace
? them with naw anas,

10 Ratightan the steering stem bolt and the fork pinch bolts, in that §  Check the vecuum hase connacted to the fiel tap. 1 it is cracked

order, to the torgua values |istad in the CHHDT.HI'E Epﬂcﬁll:lllulﬂ. or otharwises dﬂ.l'ﬂ&gﬂd. replage it with & new ona

11 Recheck the steering head bearings for play as descrived bove. g Thg fual filter, which is attached to the fual tap, may besome

If nacassary, repeat the adjusimant procadure. Rainstall all parts previ- clogged and should be ramaved and cleanad periodicelly. In ordar o

ously removed. _ ; claan the filter, the fuel lank must be drained and fhe fusl tap removed.
12 Refer to Chepter B for slesring head bearing lubrication and re- 7 Hemava the fuel tank {see Chapler 4], Drain the fusl Infa an i
placemeant procedures. proved fuel conlainer.

B Onea the tank {s empiied, lvosen and ramove the scraws {hal

i———
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27.8 Tha fuel tap is secured to the lank by
twao screws

27.9 Fuel tap and filter details

2R3 Check abova and below the fork
seals (arrows) for signs of ol leakage

attach the fuél tap to the tank [see illustration}. Remove the tap and
filber.

9 Clean the filter (see illustration) with solvent and blaw it dry with
ramprazsed alr, If the filter 1= tom or stherwise damaged, replace the
antire fuel tap with a new ane. Check the meunting flange O-fing and
the gaskets on the screws, I they are damaged, re place tham with new
ONEE.

10 install the O-ring, fiter and fuel tap on the tank, then install tha
tank. Refil the tank and check carefully for leaks arcund the mounting
flange and screws.

28 Suspension - check

Rafer fo Wustration 28.3

1 Thesuspension compenents must be malntalned in top oparating
condilion to eneure rider safety, Loosa, warn or damaged suspansion
parts decraasa the vehicle's stability and cantral,

3 While standing alongside the motoroycle; lock tha fronl brake and
push on the handlebars to cOMPress the forks several times. Saa if
they move up-and-down smoothly without binding. If binding is l=il,
the forks shouid be disaszembled and inspected as described in
Chapter 6.

4 Carefully inspect the drsa around the fork seals for any signs of
fork all leakage (see illustration). If leakage js evident, the seals must
ba replaced as described in Chapter 6.

4 Check the lightness of all suspansion nuts and bolts to be sure

29.2a On models thraugh 1996, pull off
the fork cap . . .

20.2h ... push down on the fork cap plug
and remave the retaining ring (ENS00

nane have worked |Dose.

5 Inspect the rear shook absorbers for flid leakage and tightness
of the mounting nuts. If leakags is found, the shocks shouid be -
placed as a pair.

B  Set the bike on its centerstand, Grab the swingarm on sach side,
just ahaad of the axle, Rock tha swingarm from side 1o sida - there
ehould be no discermibla movement at tha rar, i there's a litha mave-
ment or a slight clicking can be haad, make gure he piot shalt muta
are tight. If the pivot nuts are tight bt movement is stil noticasoie, the
swingarm will have 1o ba remoyed and the baarings replacad as de-
seribed in Chaptar 6.

20 Fork oil - replocement

Refar to Musiralions 29.23, 28.25, 23.2¢, 294,294, 28,7 and 20,8

1 Place tha motorcycle on the centerstand. Position a jack wilh &
block of wood on (he jack head under he angine o suppart the motar-
cycle whan the fork caps are ramoved, I yau'ra warking on 3 1885
through 1968 EN4S0 model, bised off the ar pressure theough the ar
valve at the top of the fork.

2 i you're working on a 1996 or aarller modal, put off 1he fork cap
(see illustration). Push the top plug dewnaard against spring preg-
sure, remaove the retaining ring and relese the spring pressure {see i
lustrations). Lift off the cap plug with iis O-rng and spacer (aee llus-
tration).

3 I you're working on a 1847 or later model, unserew tha fork cap,

2920 ., once the retaining ring is
removad, release the epring pressune

model shown; ENA50 similar) . . .
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Opa®)

29.2d Remova the fork cap plug and Iift out the spacer

29.4 There's a fork drain screw at the bottom of each

A Retaining rag Tork leg arrow]
B Fork cag plug and O-ring '
C Spacer

20.7 Usa a funnel to pour oll Into the fork

29.8 Measure oil level in the fork with a stitf taps measure or
than remave the cap, O-ring and spacer a rod marked at the specified ol level; add or drain ol
4  Plece a drain pan under the fork leg and remove the drain screw to cormect the laval

{see lllustration). Warning: Do not allow the fork oil to contact the
Grake disc, pads or tire. If it doas, clean the disc with brake sypEtam
cleaner, wipa off the tire, and replace the pads with new ones before Chapter's Specilications. Drain or atd o, as necassary, urtll the kvl
riding the motorcycls. is comect,

5 After most of the ol has drained, slowly compress and releasa the 9  Check tha O-ring on the cap plug, than coat it with 2 thin layer of
forks to pump cut the remaining oil. An assistant will most likely be ra- multi-purpose graasa. Install the fork spring, its seat and the spacar,
quired to do this procedure. Nate: On ENGS0 madels, (it the sarng’s small-clametar end dewn-
6 Chack the drain screw gasket for damage and replace it if neces- wards, and on ENSD0 modals il the widel spased colls dowiwards.
sary. Clean the threads of the drain screw with salvent and let it dry, Install the cap plug, push it daown exgainst tha spring pressus, Install
than install the screw and gasket, tightening it securaly. the retaining ring and release the cap plug,

7 Pourthe type and amount of fork oil, listed in this Chepter's Spac- 10 Tighten tha fork tube pinch bolts 1o tha targue listad i the Chig-
ifications, inta tha fark tube through the opaning at the tap (see illustra- ter 6 Spacifications.

tion). Remove the jack from undar the engine and slowly pump the 11 Repaat the procedure to the othar fork. Note that @ 1s sssential
forks & faw times 10 purge the air from the upper and lowar chambars, that the oil quantity and level is ienical In sach fork,

8  Fully comprass the front forks fyou may need an assistant lado =~ <5 s you're working on a 1885 through 1988 EN4SD model, adust
this), Insert a stiff tape measure or & marked rod inta the fark tube and the alr prassure in the frant forks jsse Chapter 7).

measura the distance from the oll to the top of the fork tube (sae

lllustration). Compare your measurement to the value listed in this

——
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clutch and transmission

Comtants
Balancer shafl - remowal, h-mpm:bn besaring sebaction Main and connacting rod baarings - gEnEIIEII nota.. =
and installaticn.. . 27 hMajor engine repair - goneral nate... e
Camahaft chain 't-ana.iunar - rnmnuat ar'nd. Inatalral .................... B 0il pan - removal and installation......... et i A R T
Camsahafts, rocker arm shafts and rocker arms - removal, Ol presaura relief valbye - nemoval, ma.pecllnﬂ
inspection and instailation ... B and installation....... (P s
Ciutch - removal, ins pecmm and installation . b VITE il pump - pressure chec.k ‘ramaval, Inap&chun
Clutch cable - replacement.. i s R il and installation... R e
Clutch hub, crankshaft and main bﬂmngs - remgual Oparations possible whh lne englna ln tha fmma 2 W
inepection, main bearing solection and installation ... 25 Operations reguiting endgins remaval .. 3
Connecting rods and bearings - remaoval, inspaction, Piston rings - Instaliation.. : a8
bearing salection and INSERIBHON ... C8 Pizstans - removal, Inspecl:mn aﬂl:l msta]lmlnn- ............................... 14
Crankcase - disassembly and reassembly 22 Primary chain, camshaft chain and guides - removel,
Crankcase components - inspection and SBNAGING. «uemnmmen s 29 inspection and installation ... I
Cylinder block - ramoval, inspection and instalation ... 13 Recommanded break-in progadura..., i
Cylinder compression check.. 3 .. 5ea Chapter 1 Shift drum and forks - removal, Irnpur.‘l]nn an[:l Imtallatm ........... k|
Cylinder head - removal and Insla Irati:m 1M Spark plug replacement ... ... 368 Chapter 1
Cylinder nhead and valvas - dansaan'ﬂ:,y. |r|-5p-eu..‘1|cr‘| Starter motor clutch - ramaual ms.pantm an-:l
and reagzambly... T 12 B B T im0 vt . See Chapter 8
Engine - remowal and Iqswlaimn : 5 Transmisgion shafte - dlsmnrru;r irapection
Engine disassembly and rumnmly ganﬂml mf mmatu:nn ......... 6 and raassembly.... A ey -0
Engine ailTilter change ... % .. Saa Chapter 1 Transmission shafts - remnval ar-d hmulaﬂun ............................ Pyl
External shift machanlsm r-emcwal Impecﬁcn Valve cavar - removal and installation .. prt AR B T
and installation... ! 21 Valves/valve seata/valve guides - sﬁ"ain:'ng.... diprid iRk
Genaral inform ation.. 1 Water purnp - check, ramowval and instalation.............. Sea Chapter 3
Initial start-up after cverhaul 22

Specifications

General
Borae
g T T, W n L o metn i | oy SR e e ETIRTS
ENS00 madals....
TR i i s R AP AL
Displacement

[ e gy e 1 o o A ey e bt e
EM S0 TTUOBIS . <. ... oiox crrunsss oerrsmnsn s nrnsnnnsa it bsdid 4 44850200 51 SRRE RIS w2 EHARRARS

Compression ratio
ERASD MCEIBB.. o i e i
ENSOD models

BTN o e v i cuaidinied s e ns b msmas sa be bmmea sa e e kS 42 B

Camshaft and rocker arms

Labe halght (intake and axhaust)
18E5 through 1986

o Te s oot LR o [ o O N S e B LS

Mindmum..........
1887 and later

LT T T e S e VA At Sl el LA OARS TS, S EAT

Baaring oil clearance

e o e e vt
e T T P R R e AR e e PR A

Journal diameler

B I s e e g e 8 N e e R s ol Sl P b

72,0 mm (2.834 inchas)
74.0 mm [2.913 inches)
58,0 mm (2283 inchas)

454 ce
498 co

T2

10:8: 1
10,73

435,605 10 5. 761 mm (1.403 to 1.408 ingh)
35.55 mm [1.40 inch)

45,419 to 15,527 mm (1.394 to 1.398 inch)
35.32 mm (1.390 inch)

0,030 to 0.071 mm (0.001 to 0.003 inth)
(.16 mm (2.006 inch)

24,850 to 24.970 mm (0.982 to 0.963 inch)
24.92 mm (0.981 inch)
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Camshaft and rocker arms (continued)

Camshaft runout

Standard..

Faximur. .
Camshaft chaln 20-ink langth lrrm:-drnm]
Rooker amm inside diameler

Standard...

MMaximum..

Hoeharshaft dlametar e

Standard. ..
blininnum. .

Cylinder head, valm ﬂhd valve sprlrlgs

Cylinder haad wa rEEge Hlrmit .-
Valve stem band limit .
Valve stem diameter

Standard

it o P e O

Minimum

PRt R e e e

EXRLBL:. o i
Vahsa head thickness
Standard

B e e Rt ey
B T T e i N L P s v o

Minimuim
Iritake ..
Exhaust

Valve guide Ins.ll:la :ﬁanﬂter ﬂmaha and amausﬂ
Standard... A e e

Mmdmurn

Valva sest width {hmk& and amauaq .,

Valva spring Irea length
Standard

e e e e e R

inirmium

Crular..

Cylinder block

Bora diamater
Standard

ST F e e T S S B e e e

EN500 models .........
Maximum

o e S PRI bt e

| =il L e e N € M M R sl L vt
1L =l Tl e e S R e
OUE-GIPAURIE BN .oe oot mseman s s e s

Pistons

Piston diamater
Slanderd...
Wi miLim. .

P"Wﬂ-tﬂ-cyllnrlar nlearanm o A AR 8 Y B B R A e e s

Standard. .

Maximum..,
Owersira pist nns .anr: nngs
Ring side clearance

Standard

O A TR L e L e s e T el 0 1

Sacond....cinia
hMaximum
= - B

Bseand = s e

Ring groave width
Standard

2T e e e T

i I S

0.03 mm {0,007 Iinch) oF lass
D1 rram (2.003 inch)
12B.2 mim (8-5/82 Inches)

12.50 to 12,518 mm (0,492 to 0,483 inch)
12.66 mm (3494 inch)

12.466 to 12,484 mm (0.490 to 0491 nch)
12.44 mm (0489 inch)

0.05 mm {0L002 inch)
0.05 mwn {0,002 ingh)

5.475 10 5490 mm (0.2155 ta 0,216 nch)
5.455 ta 5,470 mm (0.2147 to 0.215inch)

548 mm (0.2143 inch)
5.44 mm 10.2147 inch)

0.5 mm [0.020 inch)
1.0 mm (0.038 Inch)

0.25 mm (0,010 inch)
0.7 mm (0.027 Inch)

5.50 10 6.512 mim (0.2165 to 0.2170nch)
5.58 mm (0.2186 inch)
0.5 to 1.0 mm (0,020 to 0,040 in}

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

35 mm {1.378 inch)
3% mm (1,535 Inch)

72,484 to 72 506 mm (2.8540 to 28545 Inches)
74.0 ta 74.012 mm {2.8133 to 29136 Inches)

72.6 mim (2.858 inches)
74.11 mm (2.8177 inches)
0.05 nm (0,002 inch)
0.05 mm (0.002 inch)

73,942 to 73.957 mm (2.9111 to 29116 Inches)
73.78 mm (2 9035 inchas)

0.044 to 0.070 mm {0.0017 to 00087 inGh
QAT mm (0.0066 inch)
+ 0.5 mm {+0.020 Inch) (one oversize arly)

0.03 to 0LOF mim (0.0017 ta 0,0027 inch)
002 ta 006 pm (0.0007 ta 0,0023 ineh

0,17 mm (D.0086 Inch)
0,18 mm (0.0082 inch)

0.82 to 0.84 mm (0.032 to 0.033 inch|
1.01 to 1.03 mm (0.039 to 0.040 inch)
2.01 1o 2.03 mm {0.074 te 0.080 nch)



Chapter 2 Engine, clutch and transmission 2-3

IO < 5w b i i s i i i e A W R T ER TR T 0292 mim (D036 incsh)
1.12 mim {0,044 inch)
2.1 mum (0,083 inch)
Ring tmc:mma {lup and- sucnnd]

I Standard......oie-

4 o e 2 e e 4 B T W R e 0.7 to 0.7 mim (0.030 to 0.031 Inch)
BRI i e o e s S 0.7 mim (0027 inch)
Ring andgap
Standard
b o T T, T s e e R s B RS R S 0.2 ta 0.35 mm ([0.008 ta 0.013 inch)
e | e L L i 0.2 ta 0.7 mmn OL008 to D027 inch)
Maximum
Top and sacond Q.7 mm (0027 inch)
i Ol st aaaians i A 1.0 mm (0.039 nch}

Crankshaft and bearings

Main bearing oil claaranca
Stanclard... R ke crecl i S A e e e O 1 S o AR 0.020 to 0.044 rmm (0.0008 ta 0.0017 inch)
Ma:drnum b, e 8 0 e L L0 0,08 mm (0.003 Inch)
Main bearing pumal -:}Iarnplu-
[l g pte g e g ey g i R U sy e P P e ey S 35.064 to 35.992 mm [1.4166 10 1.4170 inch}
B R e N DN BN, Lo e i o b anh e s e sk i ek e 35 803 1o 36000 mm (14170 1o 14173 inch)
Main bearing bore diameatar
O TR Y I s L o i ok R A o B i e 39.009 to 30.018 mm [1.5357 to 1.5360 inch)
L ER Y TR B 3 L b ad i aave eat e B s ek 29,000 to 39 008 mm (1.5354 to 1.5357 inch)
1 Crankshaft -:-ru:lﬂhy
Standard... e e N R AT R R A S AR 0.05 to 0.25 mmi [0.002 to 0.010 inch
IVBITITULIITY . o e s i e s pe mag 8 b o A RS R B s e 0.4 mm (0.016 inch)
Crankshaft r\unc:ul I|rn|t .05 mm (0.002 inch)
Connecting rod side :luamnm
Slandard... i 0,13 to 0.83 mm (0,006 to 0.013 Inch)
Muxmm'n R R e A e 0.5 mm (0,019 inch)
Connacting r::rd haaring ull. clnara.nr:.a
Standard
THOOUGH THHE DAT] o cevivisirrornssssesnin smssn suans i siasansss rresiassras br 0.036 ta 0.086 mm (D.0016 to 0.0025 inch|
1886 (C1) and latar SF T e 4 0.043 ta 0.073 mim (0.0017 to (L0028 inch)
Maximum.... e 0.1 mim (0.004 inch)
Caonnecting rod blg and bnre dmrnatar
Mo mark on side of red .. 41.00 to 41.008 mm [1.6147 to 1,614 inch)
“0" mark on sldaufruri 41.009 1o 41,016 mm (1.6145 to 1.6148 inch
Cennecting rod jowmal icrank plr'l‘,l -:ilarnnlur
Mo mark on crank throw... 37.984 to 37.994 mm (71,4954 to 71,4958 neh)
0" mark on crank throW ... e s - a7.995 (o 38,000 mm (1.4458 to 14360 inch)
Connecting rod bend and twist, MAXIMLM e e e 0.2 mm (0.008 Inch) par 100 mm [3.8 inches)
Primary chain 20-link: length [MExmUm) ... s 183.4 mm (7-39V64 inches )

Oil pump and relief valve
Ol prassure (warm).... 2.8 to 3.3 Bars (40 to 48 psl) @ 4000 rpm
Relief valve opening prassure S A A AR A e 4.3 to 5.9 Bars (53 to BS paj)
il pump claarancas
QOutar rotor to body
o e A e A R 0.15 to 0.23 mm (D.008 to D.008 inch)
ST [ ], e e e e e B e S e ) 0.2 mm (D.012 inch)
vt ToRET KD DLEEE TOMN o2 vvermis oosersnmin o b g sewss va s segsgsnss sumsnsnss Less than 0.2 mm {0.008 inch)

Balancer shaft

Balancer shaft I:-aanng oll clearance
Standard... Rt e P P e o g 0.02 to 0.05 mm [0.0008 to 0.0079 nch)
Maximum........ 0,09 mm (0.0035 inch)
Balencer shaft |r:|ern :1I dlamelar
Mo mark on balancar... 27.987 to 27.993 mim {1.1018 10 1.,1020 inch]
"0" mark on balancer .. 27.994 to 28.00 mm (1.1021 ta 1.1023 inch)
Balancer shaft I:-umng bors l:I|ama‘rﬂ'
Ma mark an casse . T 30.014 to 31.025 mm {1.2210 to 1.2214 inch
“0" mark on case... 31.000 to 31,015 mm (1.2204 to 1.2210 inch)

Clutch
Spring free langth ]
I I o e T e e K naa U FEFR U 34.2 mm {1.248 inch)
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Clutch {continued)
Friction plate thickness
Standard.. 2.8 1o 3.1 mm (D114 to 0,122 inch)
Minkmce........ 2,75 mim (0. 108 inch)
Friction and steal plm-e WEIFDE.QB
Standard.. 0.2 mm (0.008 inch)
L e e e S 0.3 mm {02012 inch)
Tmnﬂrnissiun
Primary drive reduction ratio:
S i e e e e e A Lo S e R 2962 ;1 62217
e ote g E e e Rl B el e U L 2.852 ;1 161/23T)

Gear rathos:
A QI s i e 2.571 : 1 [3614T)
Sy B e o et 1.777 : 1 (82/18T)
T T e 1.380 ;1 (29/21T)
h v s L 1126 : 1 (27/24T)
O e L 0261 : 1 (25/26T)
Sth pear........ S 0,851 ;1 (23277

L g T L T O Ao 2.720 -1 (BB/Z5T)

(Gaar backlash -
Slandﬂn:l el

Shift lark grom'ﬁ m:l'th
Slanderd. .. 5105 1o 5.15 mm |0.199 ta 0.202 inch)
Maximum.., LA POENE Y e ot o habby e B o g, 5.3 mm (0.208 inch)

Shift fark ear thld;m:ss
Standard... T T T e e e e 4.9 10'5.0 mm (183 ta 0,197 inch)
Minkmum, ., e i 4.8 mm (0. 182 inch)

Shift fork gmm pin dlﬁ-ﬂ’lﬂlﬂ'
Standard... 7,810 8.0 mm (0.311 to 0.315 inch)
Minimum... 7.8 mm (0.307 inch)

Shift drum gmnua WIdlh
Standard... B.05 to B.2 mm (0.317 to 0.323 inch)
Mapdmuim... = o gL e B.3 mm (0.328 inch)

Torque spaciﬂcatinm
Valve cover bolts ... 8.8 Nm (BT in-lba)
Camshaft bearing i:ap bclts 12 Nm {104 in-Ib=)
Camshafl sprocket bolts .. 15 Nm (11 fi-lbs)
Rocker arm ehafts
S BB T L s i et e e it s 81 Nm (38 fi-los)
1996 (C1) and latar... 29 Nm (29 ft-lbs)
Qil pipe balts (an c:,.*lmdar heatt top sum-a} Mot specified
Camshaft chain tensioner cap... e 4.8 Nm (43 in-lbs)
Camshaft chain tensionar rnnuni-ng bdts 8.8 Nm (78 in-lbs)
Cylinder head bolts
S R e . e 9.8 Nm {87 In-lbe)
LEE T S e R S et I e o SR e e 61 Nm (38 f1-Ibs) |
Crankcase bolls ?
Gmmbols............. 12 Nm (104 in-lhs) |
8 mm bolts .. 27 Nm (20 ft-1bs)
Connecting rod nuts s 36 Nm [27 fi-ibs)
Primary chaln gulds h-ults 8.8 Nm (7B in-lhs)*
Clutch cover balts
AR O BB BT i i i e o g Mot epecified :
1996 (C1) and later... 11 Nm (85 in-lke)
Clutch cover baffla halls !199-5 {31 an-;l laum 9.8 Nm (87 in-lbs)”
Clutch spring bols .. R e 8.3 Nm (32 in-lbs)
CIAGH BUB T .....ocovv s vcerera e ssssams e ssmssionssinenns 130 Nim (9B fe-Ibs)
Qil pump bolts ... Not specified”
Qll pan bolts ... R 12 Nm (104 In-Ibs)
il plpe-m-:ylmder haal:i uhhm bcrls 12 Wm (104 in-lhs)
Ol pipe-to-crankcasa unlon balls
Laft front comer of caza
Throwgh 1995 (A7) ...
1286 (C1) and later ...
Laft side of case jupper bnlti
Laft sida of case (lower bolt)......... 12 Mm (104 in-lbe)
Botiom of casa (inside oll pan] 12 Nm (104 in-lbs)
Right rear comer of BRGINE ... et s o seesioss moe 7.8 Nm (68 in-lbs)
Cylincler head =Y™ Bne LD CRIA ..o it b 20 Nm (14.5 ft-lhs)

_

0.02 to0.19 mm (2.0008 to 0.0074 inch)
0.23 mm (0,009 inch)

20 Nm (14.5 f-los)
7.8 Nm (B9 in-lbs)
7.8 N (68 in-lbg)
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Ol pressure relet walve-1o-oll Pan. e b
il passage plugs
T T o R R Sy

Hex haad
EM450 models .. i
EMNEDD modelks {thmu;ﬁ 19&3 A?}
EMEO00 models (1996 C1 and later)

Shift drurm bearing retainar bolts..

=Apply non- mmnguwmumkmgm#hM!M&

1 Genaral informastion

The engine/tranamission unit is a watar-cocked, in-line, paraisel
twin. The vaives are oparatad by double averhead camshafis which

are chain driven off the crankshaft. The enginetransmission assambly
|5 constructad from alurminum elloy. The crankcasa s divided horizon-
tally.

The crankcasa incorporates a wet sump, pressure-fad lubrication
system which uses a gear-driven, dual-rotor ol pump, an oil filtar and
biy-pass valve essembly, a relief valve and an cll pressure switch. Also
contained in the crankcasa is the balancer shall and the starter matar
cluteh.

Powar from the crankshaft is routed to the transmission via the
elutoh, which is of the wat, multi-plate type and is chain-driven aff the
grankshatt. Tha transmission is a six-speed, constant-mash unit.

2  Operalions possible with the engine in the frame

The components and assemblies listad below can be removead
without having to ramove the engine from the frame. If, howavear, a
numbar of areas require altention at the same tima, ramoval of the en-
gine is recommanded,

Gearshift mechanisim extarnal companants

Walar pumg

Starter motor

Alternalor

Clutoh sssembily fexcapt housing)

Ol pan and pressure relial alive

Valve cover, camshalts and rockar arms

Cam chain tenshonar

Cylinder haad

Cylinder bfock and pistons

3 Operations requiring engine removal

It iz necessary to ramowve the engine/transmission assembly fram
the frame and separate the crankoase halves to gain access to the fol-
lowing componants.

Chutch housing

Crankshaft, connecting rods and bearings

Transmission sheflz

Shift orum and forks

Eatanoer shaft

Starter mator clutch

Camshaft chain

Frimany chain

O pump

4  Major engine repair - general note

1 Itis not always easy to determine when or if an engine should be
completaty overhauled, as a number of factors must be considered,

2 High mileaga is not necessarily an indication that an avarhaul is
needaed, while low mileage, on the other hand, does not praciude the
need for an ovarhaul, Fraquancy of servicing is prabably the single

15 Mo (11 ft-ba)”
Mat specilfied”

17 M (12,5 fi-Ihs)
23 Mm (16.5 ft-ibs)
18 Mm (13 f-lbs)
Mot specified”

st Important consideration. An engine that has regular and fraguent
all and filter changas, as well as other requirad maintenance, will most
iikety ghre many miles of reliable sarvica. Conversaly, = neglectad an-
gine, or ona which has nol been brokan in proparly, may regquine an
avarhaul wary aarly in its ife.

31 Exheust smoke and axcessiva of consumption are both indica-
tions that piston rings and/or valve guides as in need of attantion.
Make sura oil leaks are not responsible before deciding that the rings
and guides are bad, Refar to Chapter 1 and parform & cylindér com-
pression check to determine for cartain the nature and extent of the
wark required.

4 If the engine is making obyious knocking or rumbling noises, tha
connacting rod and/ar main bearings are probably at fault

5 Loss of power, raugh runang, excessive valve train nojse and
high fuel consumption rates may also paint to the need for an over-
haul, especially if they are all prasant at the same time. If 2 complete
tuna-up doas nat remedy the siuaton, major mechanical work s the
anly solution.

8  Anengine overhaul genaraly involves restoring the intermal parte
ta the spacifications of a new engine, During an averhaul tha piston
rings ara repleced and the cylindsr walls ara bored endfor honed. If 8
rebore js done, then new pistans e also required, The main and car-
necting rod bearings are generslly replaced with new anas and, if rec-
agsary, ihe crankshalt is also replaced, Genarally the valves arg saf-
viced as well, since they are usually in l2ss than perfect condition at
this paint. While the engine is being overhauled, othar companants
such as the carburelors and the stasr metor can ba rebullt ekso. The
end result should ba & like-new angire that will give &5 many frouble
fraa miles as the original.

7 Bafore beginning the engine overhaul, reed through el of he fe-
lated proceduras to famillariza yourself with the scope end require-
ments af 1he job. Cvarhauling an engine & not all that difficutt, but s
time consuming. Flan on the motoreycla baing tad up for & minimumn
al wo weeks, Chaeck on the avaiakdlity of parls and make sure that
any necessary special tools, equipment and supplies ara obtained In
advanca.

A  Most work can be done with typical shop hand leols, although a
number of precision measuring teals ara required for inepacting parts
ta detarming if they must ba replaced. Often 2 dealer service dapart-
mant or motarcycla repair shop wil handa the inspectien of parts and
offar advica concarning recondibioning and replacsmant, A= a ganeral
rule, time s the primary cost of an overhaul so i dosan't pey bo instad
worn or substandard parts.

8  Asafinal note, to ensure meximum (ifo and minkmum trouble fom
a rebullt engine, averything must be aseamblad with care in 8 spot-
lessly clean environmeant

5 Engine - removal and installation

Nota: Engine ramova! and instalation should ba done with the &id of
an assistent [0 evold damage o infury that ceuld aecur if the engine i
dropped, A hydraulic flazr fack should be used 1o support and lower
the engina Iif possible (they can be rentedired at low coeh,

Removal
Rafer to Wustrations 5. 16a, 5. 160 and 5, 18¢
1 Set the bike on its centarstand {if equipped) and disconnect the

battery (negative cabla first).
2  Remove the seat and the fusl tank (see Chapter 4],
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5,18a With the engine securely supparted, remove the mounting
bolts at the upper rear. . .

Remove the side covers (sea Chapter B),

Drain the coolant and the engine il (zee Chapter 1).

Remaove tha air filler housing (see Chapter ).

On US madels remaove the alr suction valves and the VECULIM
switching valve (saa Chapter 1),

7 Remove the carburators (see Chapter 4) and plug the intake
Qpenings with rags,

8 Remove the radiatar, radiater hoses and coolant tubes (sea
Chaptar 3).

9  Remova the ignition coils and brackets {520 Chapter 5).

10 Remove the exhaust systam [see Chapter 4),

11 Ramove tha shift pedal (eee Saction 21).

12 Remove the engine pulley covar, unbolt the enging pulley and da
tach the pulley and bett from the enging (sea Chaptar &),

13 Disconnect the lowar and of the clutch cable fram the baver and
remove tha cabla bracket (see Chaptar 1)

14 Mark and discornect tha wires fram tha ail préssure swilch, neu-
tral switch and the starter motor, Unplug the brake light switch, alter-
nator, sidestand and pickup coll alectrical connectors (ses Chapters &
and &),

15 Support the engine with a floar jack and a wood Block.

16 With the angine supportad, remava the Upper rear mounting bolts,
Iower rear mounting balts and front maurtting balts (see illustrations).

17 Make sure no wires or hoses are still eHached ta the angine as-
sarmbly.

18 Slowly and carefully lower the angine assambly away from tha
bike, than quide it out the right side

o 2 G

4166 . .. and at tha frant

G.18b . .. atthe lawer rear, .,

Installation
18 Installation is the reverse of removal, Nots the fallowing points;
a] Don't tighten anmy of the angine maurting balts urtl they all heve
been installod,
b) Use new gaskets gt all £xnaust plpa connactions.
&) Tighten lhe angine miciinting balts and frame downtube bolts 8-
curaly
d) Adjust tha drive belt. rear brake, thrattle cables, choke cable
(If equipped] and cluteh table folowng the procedures in Chap-
ter 1.

i Engine disassembily and reassembly - genaral Information

Refar o iffustrations B.2a, 6.2hand 6.3

1 Before disassambiing the engine, clean the axterior with a da-
greaser and rinse il with water, A clean enging wil make the |ob eagier
and pravent the possibility of getting dirt into the ntermal araas of the
angina,

2 Inaddition to the precision measiring tooks mentioned earar.
you will need a torque wrench, a vale 8[ng compressor, all gallery
brushas, a pistan ring removal and instaliatisn toed, & pisten ring com-
Prassar, 4 pin-type spannar wianch and a clideh halder taal hich 1
described in Section 19, Soms naw, olean enging ail of the aormest
grade and lype, soms endine assembly |uba o moly-Daged grasss),
tube of Kawasald Bond Nauid gasket (part no. 92 10d=1008) 0 equive-
lent, and a tube of KTV (silicons) saatant wil alss be recuired, Althoug/
It may not be conzldered a tosl sama Plastigage {type HPG-1) shauld

— —

f.2a A selection of brushes is requised lor eleaning hales and
passages in the engine componenty

_ﬁ
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8.2b Type HPG-1 Plastipage is neaded to check the crankshaft,
connecting rod and camshaft oll clearancas

alzn ba obtainad to use for checking bearing oil clearances (see illus-
trations).
3 Anangine suppart stand made from short langths of 2 x 4's
belted togathar will facilitate the disassembly and reassembly proce-
dures {see illustration). The parimater of the mount should be just big
anough to accommaodate the angine oll pan, If you have an automa-
tive-typa engine stand, an adapter platea can be made from a pieca of
piata, some angle iron and some nuts and bolts.
4  When disgassambling the angine, keap “mated” parts tagethar (in-
cluding gears, cylindarz, pistons, ete. that have bean in cantact with
each octher during engine operation). These “*maled” parts must be
retsed or replaced as an assamhbly
5 Enginetransmission dizsassembly should ba done in the following
ganeral order with reference 1o the appropriate Sections.

Ramave the cvlindar head

Ramave tha cyfindsr Block

Ramove the pistons

Ramave the clulch

Ramave the ol an

Ramave the extermal sl mechamsm

Ramave the altemator rotor/statar colls and startar clutch

|zaa Chapter 3)

Separate the crankcase hahes

Remaove the crankshaft and cannecting rods

Ramova the balancer sheff snd gears

Remove the trensmission shefts/gears

Remova the shift drumiforks
& Reassambly is accomplished by revarsing tha ganaral disassam-
bly sequence.

7.7 Remova the valve cover bolts (armow)

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

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

T Valve cover - remaval and installation

Refer to Mustrations 7.7. 7.8, 76, 7.1laand 7.1k

Mote: The valve covar can b removed with the enging in the frarme. i
the engine has been remaved, knos e slaps which dan't apel,

Remaval

1 Sat the bike an its centerstand (i equlpped).

2 Drain the engine coolant and remove the resarvolr tank (See
Chapters 1 and 3)

3 Remova the fuel tank {ses Chapter 4).

4  Remove the side oovers [zoe Chapter 8), Disoonnect the conlant
tubes (see Chapter ),

5  On US models, remova the air suction valves and the vaguum
Fwilching valve [see Chapter 1)

8  If necessary far remawal access, ramava the ignifion colls and
thair brackets, along with the spark plug wires (see Uhapter 5),

7 Remove the valve cover bolls (see illustration),

8 Lt the cover off the cylnder head (sae Busiration). If it's sfuck,
don't attempt ko pry it off - tap around the sides with & plastic hammer
to disledge it. Note: Pay aifention to the locating dowels 5 peu re-
mave the cavar - [f they fal infs tha enging, major dsassembly may ba
raquired o gal them out,

Installation

& Remove the locating doweals fam the valve cover (sea lllustra-
tian|. Paal tha rubbar gasket fram the cover. i #'s crached, hardened,
hes sofl spots or shows sigrs of ganeral datariortion, réplacs it with a
new one.

7.8 Bn careful not to lese the locating
dowels [arrows) or Lt them fall inta
the angine
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7.118 Be sure tho gasket sealts securely in the graove (armow)

10 Clean the mating surfaces of the cylinder head and the valve
covaer with lacquer thinner, acalone or brake system cleanar. Apply a
thin film of ATV sealant to the half-circle cutouts an each side of the
head.

11 Install the gasket to the cover. Make aure i fits completely ints
the cover groove (see illustration). Apply 8 small amount of silicone
sealer 1o the carnars of the hall-circle portions of the gasket (seo illus-
tration).

12 Pasilion the cover on lhe cylinder head, making sure tha gasket
doesn't slip out of place,

11 Check the rubbar seals on the valve cover bolts, raplacing them if
necessary. Install the bolts, tghtaning them evenly to the torque listed
in this Chapter's Spacifications.

14 Tha ramainder of installation is the reverse of removal. Fill the
cooling system with the recommended typa and amount of coclant
{=ee Chapter 1)

B Camshaft chain tensioner - removal and installation

Reafev fa ifusirations 8.1 snd 8.3

Removal

Caution: Onca you start to remove the lansioner bolts, you must na-
move the tensioner all the way and resat it before tightening the baits,
The tensionar extands and locks in placa, o if you loosen the bolis
part way and then retightan them, the tensfoner ar cam chain will be
damsged.

1  Loogsen the tensioner cap bolt while tha tensionar is still installed
(see illustration),

2 Remaovae the tensiongr mounting bolts and take it off tha engins

3  Aemove lhe tensioner cap balt and O-ring.

‘;' e
8.1 Loosan the tansioner cap bolt (&) while the tensioner s still
on the engine, then remove the mounting bolts (B

7.11b Apply a small amount of siicone sealant Lo the comers of
the hall-circle portions of the gasket (arows)

Installation

4 Check the O-ring on the tansionar body for cracks or hardening.
It's & good idaa to replace thiz O-ring whenever e lensionar 0ap is
ramoved.

Original tensioner

5  Placa tha tansioner maunting bolts where you can reach therm
with one hand while the othar hand holds the tensianer in position in
Step 7.

6  Press the end of the rod that conlacts the ohain inta the tensioner |
body. At the same time, tum tha other end of the rod clockwisa wiha |
sorewdriver until the rod protrudas abaut 3/8-inch (10 e from the |
tersioner hody. Caution: Don't (um the rod comlemiockwise fank-
clockwize) or /it rmay separate from the tensioner, If this happans if can 't
be reassembhed.

7 Place the tansicnar In position on the enging. Bush it firmiy
against the engine, remwve the screwdriver, and instal tha meunting
bolts finger-tight, Caution: I tha tansionsr moves eway from the en- |
fine bafors yau tightan tha balts, the rod wil extand foo far. i this fap-
pans (or you think it might have happenad), remove the tansionar and
repeat Step 6, then cantinue with Step 7.

8  Tighten the mounting bolts to the largue listed in this Chaptar's
Specifications.

New tensioner

8  New tensionars come with & keeper that fits in the tansionar rad
zlot and holds the rod in the corract position for installation (se illus-
tration).

84 Mew tensionars come with a keeper [arrow) 1o hold the rad in
position for installation; add the keaper to yaur toal collaction for
the next time you need to ramave and install the tensioner

—_—
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@.3a Position the EX mark on the exhaust camshaft even with the
eylinder head surface and the spra cket punch mark up (@rmows). . .

10 Plaze tha tenslonar on the enging. Install tha mounting bolts and
tighten them to the torgue listed In this Ghapler's Spacifications.

11 Pull the keaper cut with needle nosed pliers. Note: Save tha
kasper end place it In your foolbox far fulure use. You ¢an usa it lo
hold the tensionar rod in position maxt time you install tha tenzioner.
laving both hands frée

Original or new tensioner

2  Install the tensianar cap and O-ring. Tighten the cap to tha torque
listad in this Gnapter's Specifications,

g Camshafts, rocker arm shafts and rocker arms - removal,
inspaction and installation

Note: This procedure can be perfarmed wilh the angina In the frame,

Camshafts

Removal

Refar to iMustrations 9.3a, 8.35, 8.3z, 9.4, 9.5 8.4, 5.7a, 9.7band 5.8

1 Ramove tha vahe cover (see Sactlon T

2 Remova the camshaft chaln tensioner (see Saction 8).

3 Turn the engine to position no, 2 cylinder at TDC compression
[see Chapter 1 - Valve clearances - chack and adjustment). When the
engine is positioned coractly, tha EX mark on tha exhaust camshaft
and the IN mark on the Intake camshaft will align with the cylinder

o

8.4 The canter four comshaft bearing cap bolts also secure the
chain guide; its arraw points toward tha front of the enging

4.3b .. .the IN mark on the intake camshaft should also

be even with the head surface and the sprocket pameh mark
should be up (Erows) ...

8.3c ...once the camshaits are positionsd corractly, mark across
the chatn and sprocket with falt pen to tase reassembly

head top surface (see illustrations). To eass reassembly, mark the
sprockets and chain with felt pen [see Nustration).

4 Romove the upper chain guide (see illustration].

E  Remove the bolls and lift tha oi pipes and O-rings froen the cyiln-
dar head (see illustration]).

§ Unscrew the bearing cap bolts for ong of the camshafis, & Ik at
a time, untll thay are all loosa, than unscraw the baaring Cip bales for
tha other camshaft, Cautian: (f the bearing cap bolts aran't Inozened
avenly, the camshaft may bind. Ramovs i bolts and (it aff the

0.5 Remave the ol pipe bolts jarmows) and it the oil lines and
Q-rings out of the engina
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#

6,6 The camshaft bearing caps have letter marks to indicate

position; the cape must be reinstalled in the corract locations to
prevent camshaft seizure

4.7Th The camshafts are identified by punch marks

Eearing caps. Note the lettars on tha bearing caps which corraggond
o those on the cylinder head (see illustration). When you remstall the
caps, be sauve fa instal them in the comact posithans,

7 Pull up on the camehaft chain and carsfully guida the cameshaft
out (see illustration). With the chain atill held taut, remove the olher
camshaft. Look for marks on the camshafts (see illustration). Tha in-
taka camshaft shauld have an IN mark and the exhaust camshaft
ghould have &n EX mark. If you can't find these merks, label the
camshafls to ensure they are installed in their original locations. Note:
Dan't mmaove the sprockats from tha camshafts unfsss absohitely nac-
a55um.

8 While the camshafts are out, don't allow the chain to go slack -
thera's a protrusion Ineida the crankcasa that's dasigned to keap the
chein fram talling off the sprockat on the crankshaft (see ilustration),
but if it's wom, the chain may fall off and bind between the crankshaft
and cass, which could damage thase componants. Wire thae chain 1o
gnother componant to prevent it from dropping down. Also, cover the
top of the eylinder head with & rag to prevent foraign abjects from
falling into the angine.

Inspection

Rafer lo iustrations 9.70a, 8.10b, 972, 9.7138, 2.73b, 9,15, 2. 7150 and
a.18

Mote: Bafore replecing camshalts or the cylinder head and besring
caps becausa of damage, cheok with local machine shaps specializing
in motarcycia angine wark. in the caza of the camshafis, it may be
pogsitie for cam lobes to be weldaed, reground and hardened, al 8 cost
far lowar than that af a new camshaft. If the bearing surfacss in the
cyhinder head ara damaged, it may be passibia for them to Ee borad

9.7a Lift the camshafts out of the head gnd disengage them from
the chain

W

ST

8.8 This protrusion in the batiom of tha angine caga is dasigned
to prevent the cam chain from faling out of mesh with the

crankshaft sprocket, but to be safe, the the chain up so i can't
drop down

L~

aut to accast baadng (nsarts. Dus fo the cost of 2 naw cpindar hasd It
i3 recommended that all cpdtions be explored before canderming If &3
trash!

8 Inspact tha cam heaaring surfaces of the head and the baaring
caps. Look for score markes, deep scratches and evidence of spalling
(a pitted appéarance).

10 Chack tha camsnaft lobas for heat digcolaration (blue appear-
ance), score marks, chipped areas, fat spols end apeling (see ilhus-
tration). Measune tha haeight of each lobe with a micrometer (see Blus-
tration) and compara the rasults ta tha minimum lebe height lisfed in
this Chapter's Specifications. If damage is noled or wear is excesaive,
tha camshaft must ba replaced, Also, be sura to ohack the coadition
af ihe racker armas, as descsrlbed [aarin his Saction,

11 MWext, check the camshaft bearing ofl clearences. Clean the
camshafts, the bearing surfacesin the cylirder haad gnd the bearing
caps with a claan, lint-frea cloth, then [ay the came In placs in the
cylinder head, with the IN and EX marks on the gears facng away from
aach other and laval with the vahe cover gaskot sirtace of the oylindear
haad (ses iflustrations 8.3a and 8.3b), Enpage the cam chan with the
cam gears, so the camshafts don't tum as the bearing caps are light-
aned,

12 Cut eight efrips of Plastigags [type HPG-1) and ay ona pisce on
aach bearing joumnal, parallel with the camshaft cantarling (see lilus-
tration).
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2.10a Chock the lobos of the camshaft for wear - here's g good 8.10b Maasure the heeight of the camshalt lohes with &
example of damage which will require replacemaont (or repair) of micromater
the camshatt

— n =

9.12 Position a strip of Plastigage on each cam bearing journal,
parallel with the certarline of the crankshaft

8.15a Compare the width of the erushed Plastigage to the scals
on tha Flastigage envelope to obtain the clearance

8.13b Camshaft beering £ap tightaning sequenca (the centar four
bolts also secure the chain guide) - tighten the no. 1 and no. 2 balts. Tighten the balts in three stans, following the recammendag sa-
boits avenly to spacifications first, then tighten the othere in quence (sea lllustration), to the torque listad in s Chaplar's Specifi-
numerical order cations. Whila daing this, DO NQT kt the camshals rotatel

' 14  MNow unscrew tha bolts, a e ata lima, and carefuly 1ift off tha

13 Make sure the baaring cap dowals are Installed (sae ilustration), baaring caps.
Install the bearing caps in their proper positians {the arrows on the 13 To determine the oil claarance. compara the crushed Flastigags
Cape must face toward the front of the engine and the letters on the (at its widast poin I on each journal ta the scals printed oo the Pl
taps must comespand with thasa an the cylinder head) and natall the gage container (see illustration), Compare the rasLilts | this Chag
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B.15b Measure the cam bearing journal with a micromoter

ter's Specifications. If tha oll ¢clearance is greater than spacilied, mea-
sure tha diameter of the cam bearing joumal with & micramater (s il-
lustratianl. If the journal diameter is lass than the specilied limi, re-
place the camshaft with a new one and rechack the clearance. If the
clearance i still too great, replace the oylinder head and bearing caps
with new paris {saa the Nole that precedes Step 9, Remove all traces
of Plastigage from tha companents without scratehing their surlaces.
18 Exceptin cases of oil starvation, the camshaft chaln wears VETy
littie. If the chain has stretched excessively, which makes it diffizult 10
maintain proper tension, raplace it with & new ane (sas Section E).

17 Check tha sprockets far waar, cracks and other damage, raplac-
ing them if nacessary, If the sprockats are worn, the chain is aleo
warn, and also the sprockst on the crankshaft jwhich can only be
remadied by replacing the crankshalt). If wear this severa is apparant,
the entira engina should be disassemblad for inepection.

18 If you remove tha sprockets, be surs ta Install them corracthy;
they'ra identical, with each sprocket having bolt holes far the intake
and exhaust camehafts. The intake camshaft sprocke! uses the baolt
holes labeled IN; the axhaust camshalt sprockst uses the bolt holes

8.18 Each sprockel has twa sets of bolt holes; thase labeled EX
are used far the axhaust camshaft, while those |abeled IN ara
usad for the inlake camshaft

labaiad EX |see illustration).

18 Chack the chain guids for wear or damage. I it is worn or dam-
aged, lhe chain is worn out of impropery adjusted. Replacement of
the guide requires remaval of the cyfinder head and cylinder block,

Installation

Aefar fo Mustration 8.22

20  Make sure the bearing surfsces In the Gylindar haad and the Goar-
ing caps are clean, than apply & light coat of angine essermbly lubs or
moly-based grease to each of them

21 Apply a coat of maly-based grease to the camahaft [ohas, Make
5ure the camshaft bearing journals are clean, than lay Ihe camshatts i
the oylinder head {do not mix them ug), ensuring the marks on the cam
sprackeats ara aligned propary [see illustrations 9.3a, 8,38 ainel B3a),
22  Make sura the timing marks are aligried as deseribed in Stap 11,
then mash the chain with the camshalt sprockate. Count the numbsar of
chain link pins betwaen the punch marks (see Alustration), Thare
should ba no &lack in the chain betwean the fwo sprochats,

\24232211 N0 IB 1T BIS 14131211108 8 7 6 5 4 32 |_7

Front

Timing mark

T
Cylinder head
upper surface

Exhaust side Inlet side

Exhaust camshaft Inlet camshaft

Turning direction

#2 Piston TDC

9.22 With na slack in the camshaft chain, there should be 24 link pins present between the punch marks on tha cam aprockety




Chapter 2

Engine, clutch and transmission

2-13

9.30a Insart an Allen wrench into the rocker shaft head (a bit like
this one is necessary for tightening the plug to specifications). . .

23 Carefully set the bearing caps In place (amows pointing toward
tha frant of the engine and in their proper positions) (ses illustra-
tion 9.6) and install the bolts, Tightan them in the recommendad se-
quence (see illustration 9.13b), to the tarque listed in this Chapter's
Spacifications,

24  Insaert your fingar or a wood dowel into the cam chain tensianer
hole and apply pressure to tha cam chain. Check the timing marks 1o
make sure they are aligned (see Step 3) and there are still the correct
nurmiber of link pins batwean the punch marks on the cam sprockels. If
necessary, change the position of tha sprockat(s] an the chain 1o bring
all at the marks into alignment, Gaution: If the marks are not siigned
exaclly as describad, the valve fiming will be incarmact and the valves
may cantact the pistons, causing extsnsiva damage fa the angine.

25 |metall the tensioner as describad in Section B.

26 Adjust tha valve clearances (gea Chapter 1),

27 Turn the angine with 8 soccket on the crankshaft rotation bolt. If
you fesl & sudden increase in resistance, stop turning. The valvas may
be nitting tha pistons dua to incoract assembly. Find the problem and
fix it before tumning the engine any furthar, or serous damage may oc-
LT,

28 Tha remainder of installation is the reverze of ramoval.

Rocker arm shafts and rocker arms
Removal

Radfer to Mustrations 9.308, 9.300 and 8.37

28  Hemove the camshafls following the procedura given above, Be
sure to keep tension on the camshaft chain.

40  Unscrew one rocker zhaft from tha cylinder head and pull it out
[se illustrations),

9.33 Inspect the rocker arms, especially the faces that cantact
the cam lobes, for waear

831 Remowve the rocker arms and springs

31 Remove the rocker anme and springs (ses Mustration).

32. Repeat the above Steps Lo remove the other rockar arm shafts
&nd rocker arme. Keap all of the pars in order so Uy can be rain-
stalled in thair onigingl locations.

Inspection

Rafer ta ilfustratfons 5,33, §.34a, 5340 end 8.04c

3% Clean all of the compeonents with salvant and dry tham aff. Blow
through the oil passages in the recker erms with compressad alr, [f
availahble. Inepact the rocker anm facas for pits, spalling, soore marks
and rough spots (see illustration), Chack the racker arm-to-shaft con-
tact areas and the adjusting screws, es well. Look for cracks in aach
rocker arm. If tha faces of the rockarams are damaged, the rocker
armes and the cemshafts should be raplacad as a zat.

34  Measurs the diamater of the rocker arm shafts, In the area whers
the rockar arme ride, and campare the results with this Chapter's

S g
s

B.34a Check the rocker shafl for weer, make sure the oil holes
(lower arrows) ara clear and Inspect the O-rlng under the head
(upper arraw); it's a good idea to replace the O-ring whanever the

shaft is removed
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9.34b Measure the inside diameter of the racker arm - in this
casa a telascoping gauge is expanded against the bora of the
rocker arm, then locked. . .

Specifications. Also measure the inside diameter of the racker arms
(zea lllustratione] and cormpane tha resulls with this Chaptar's Specifi-
cations. If aithar tha shafl or the rockar arms are worn beyond the
spadified limils, replace them as a =at.

35 Raplace the O-ring under the head of the rocker arm shaft,

Installation

Refar to Mesfration 9,36

36 Position a rocker arm and spring In the aylinder haad, with the
spring toward the center of the oylinder head (see illustration).

37 Lubricate tha rocker arm shaft with engine oll and slide it into the
cylinder head and through the rocker arm and spring. Tighten it to the
lorque listed in this Chapter's Specifications.

38 Fepeat Stape 36 and 37 ta install the remaining rocker arms and
shatts,

38  Install the camshafts following the procedure describad aarier In
this Seclion.

10 Cylinder head - removal and installation

Caution: The engine must be compiately coal before beginning this
procedure, or the cylinder head may become warped.

938 The rocker arm springs (arrow) go betwean the rocker arm
and the center of the head

——

B.34c ...and a micrometer i used fo measure the gauge

Nota: This procedure can be peramed with the angine ir the frame,
the engine has been removed, ignars the staps which dan't ool

Removal

Rater to Nustrations 10.6, 10, 7a, 1075, 10.8a 1065 16.5and 10,10

1 Setthe bike on its centerstand (f suipped)

2 Remove the valve cover (se Section 7).

3 Remove the exhaust system (3aes Chapter 4),

4  Remova the cam chain tensione jsea Section B

5  Remova the camshafts [see Seobon ),

8  Remove the ofl pipe banja balts and washars fiom the rear of the
eylinder head (see lilustration).

7 Remove thesmall cylinder block-to-cylinder hasd bolts and tha
main oil pipe mounting bolt [see Mustrations)

8  Loosen the oylinder head bois, a [tl at 2 time, using the reverse
ordar of tha tightening sequence (see llustrations).

9 Pull the cylinder head off the cylinder blogk (see illustration]. I
the head is stuck, tap upward against the rocker enaft haards with 4
rubber mallat to jar it loase, or use two wooden dowels insartad into
the imake or axhaust ports to lever the head off. Don't attempt to pry
the head off by inserting a scrawdriver between tha head and the
cylindar black - you'll damage the sealing surfaces,

10 Litt the head gasket aff the cylinder bloak [see Wlustration).

11 Stuff & clean rag inta the cam chain tunnal t pravent the entry of
debiris.

10.6 Remaowe the ol pipe banjo balts
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[ ]
[ H ey

10.7a Remove one small head-to-block bolt (upper arraw), tha ail
pipe mounting bolt {lower armaw]. . ,

10.7b ...and one small head-to-bilock bolt locatad inside
the head

JreTe ey Sy =j
10.9 Lift the head off tha eylinder block

10.10 Remaove the old gasket
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10.15 The UP mark on the head gasket goes toward the right side
of the engine

12 Locate the twa dowel pins to make sure they haven't fallen into
the enqgine, I they are in the head, put them in their holas in the cylin-
der block.

13 Gheck the cylindar haad gasket and the mating surfaces on the
cylinder head and block for signs of leakage, which could indicate
warpage. Refer to Section 12 and check the flainess of the cylinder
heed.

14 Ciean all traces of old gasket material fram the cylinder haac and
biock. Ba careful not to et any of tha gasket material fall into the
crenkcase, the oyfinder bores or the water passages.

Installation

Refar to Mustrations 10.15 and 10.20

15 Lay the new gasket In place on the cylinder block. Make sure tha
R mark on the gazket is posilioned an the right-hand sida of tha en-
glna {see illustration). Never reuse tha old gasket and don't use any
type of gasket sealant.

16 Carafully lewer the cylinder haad over the studs. It is helpful to
hawa an asgistant suppart the camshaft chain with & plece ol wire so it
daesn't fall and become kinkad or deteched from the crankshaft.
When the haad is resting against the cylinder black, wire the cam
chain to ancthar component to keep tanslan on it

17 Install the head balts. Using tha proper sequence (see illustra-
tion 10.8b), tightan the bolts lo approximately half of the targue listed
in thiz Chapter's Specifications.

18 Using the sama saguanca, tighten the bolts to the full torgquea
listiad in this Chapter's Specilications.

18 Install the small cylinder block-to-cylindar head bolts, tghtaning
tham 1o the torgue listed in this Chapter's Spacilications,

20 Install tha oil line mounting and banjo bolts. Lise new washers on
tha banjc bolts (see llustration). !

21 Install the camshafts and tha valve cover [see Sections B and 7)
and refit all disturbed components.

22 Change the engine oil (ses Chapter 1)

11 Valves/valva seats/valve guides - servicing

1  Becauss of tha complex natura of lhis job and the special tacls
and aquipment required, sarvicing of the valves, tha valve seats and
the valve guides {commaonly known ae a valve job) is best left 10 a pro-
fessional,

2 Tha hame mechenic can, howaver, remava and disassemble the
head, do the initial cleaning and inspection, then reessemble and de-
liver the head ta a dealer service deparimant or properly aquipged mo-
tarcycle repair shop for the actual valve servicing. Refer to Section 12
far those procedures,

3 The dealer earvice departmeant will remave the valves and

]

10.20 Thore's a washer on each side of the oll line banja bott
fittings - raplace them whenever the hanjo bolts are removed

eprings, recondition or replacs the valves and valve seats, raplacs the
valve guides, check and replace the valve springs, spring retainers and
keepers (as necessary), replace he valve saals with new onas and re-
azzamble the valve components.

4 After the valve |ob has bean parformed, the head will be In lke-
naw condition. When the hesd is retumed, be sure to clean i egain
wvary tharoughly before installation on the angine to ramae any metal
pertiches or abrasive grit that may stil be present from the valve sar-
vice oparations. Usa compressed alr, if availabe, to blow out il the

holes and passages.

12  Cylinder head and valves - disassembly, inspection and
reassembly

1 A= mantionad in the provieus Section, valua sancing and valv
guide replacement should be |aft to a dealer service deparmant or
motorcycls repair shop. However, disassembly, cleaning and inspec-
tian af the valves and related components can ba done (f the naces-
sary special [ools are availabls) by the homa mechanic, This way no
expense is incurred |f the inspection reveals that servica werk is not
raquired at this time.

2 To properly disassembls the vave components without the rsk of
damaging them, a valve spring compressgr i3 absolutely nacassary.
This spacial tool can usually be rented hired, but If it's nol evailable,
nava & dealer service department or motorcycle repalr shop hendle the
enlire process of disassembly, inspection. sevioe or rapalr [f recuirad)
and reassambly of the valveas,

Disassembly

Refar to illustrations 12.7a, 12.7h, 12.7cand 12.7d

3  Remowe the rocker arm shafts and rockar arms {sse Section 9.
Stora the components in such & way that thay can be retumed to thair
original locations withaut getting mised up (labeled plastic bage work
well).

4 Belora the valvas ore removad, scrape awey ey reocs of gasket
muaterial from the haad gaskat ssaling surfage, Work siewly and do not
nick ar gauge the soft aluminum of tha haad, Gaskst removing sol-
vanta, which work very well, ate avaiabla at mest motorcycls enape
and auto parts stores,

5  Carefully scrape all carbon deposits out of tha combustion chiarm:
ber araa. A hand hald wire brish or a piece of fing emery cloth can ba
uzed once the majority of deposits have been sorapad away, Oa not
use a wire brush mounted in a diill motor, of one with extremely stiff
bristies, as the head material & soft and may be areded away or
soratchad by the wire brush,

6 Belore proceeding, arange to label and store the valves glong
with their related componants e they can be kept separate and rein-
stallad in the eame vahma guides they are remaovid from (again, plastic
bags wark well for this).

e —————
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12.7a Compressing the velve springs with a valva
Spring compressor

! Compress the valve spring on the firet valve with a spring com-
pressor, then remowve the keepers‘collets (see illustrations) and tha
retainar from the valve assembly. Da not compress the springs any
mare than is ebsolutely necessary. Carafully releasa the valve apring
comprassor and remove the springs and the valve from tha head (see
llustration). If the valve binds in the guide (won't pull through), push it
back into the head end daburr the area araund the keeparicollat
groove with a very fine file or whetstone [see illustration).

B HAepaal the procedure for the remaining valves. Remember lo
koop the parts for each vaiva togather 5o they can ba reinstallad in the
same location.

Fé_@.

12.Tc Valve componants -
exploded view

i) seal

Qluter spring

inner gpring

Valve spring retainer
Walva

Outer spring seat
Tightly wound coits
IArer spring s8at
Tightly wound calls
Kegpersicolfets

G0 o~ dn A LAY -

]

iy ,.,.m_%_ i
. .
1276 Remoave tha valve keepers/cofleta with needie-nose pliers
or tweezers

8 Once the valves have bean removed and labaled, pull off tha
valve sterm seals with pliers and discard them (tha oid seals should
never ba reused), than remaove the spring seats,

10 Mext, clean the cylindar haad with sohvent and dry it thoroughly
Compressad air will spesd Lhe drying process and enaura that all holes
and racazsad areas are cl=an,

11 Clean all of the valve springe, keapers/collets, retainers and
spring seats with solvent and dry them tharoughly. Do tha parts fram
one valva al a tima =o that no mixag of parts befween valves oocurs,
12  Scrape off eny deposits that may have farmed on the valve, than
use a motorized wire brush to remove depesis ram the valve heads
and stemas. Again, maka sure the yahvas do not get mixed up.

Inspection

Refer to Mustrations 12,14, 12,15, 12188, 12,160, 1217, 12,18,

12 18b, 12.15a and 12.15b

13 Inspect the head very careiully far eracks and othar darmage If
cracks ars found, a new head will be required, Chack the cam bearing
surfaces for wear and evidance of seure, Chack the camshafts and
rocker amms for wear as well (see Saction 3).

14 Using a precision straightedge and a fesler gauge, check tha
haad gazkat mating surfaca for warpage, Lay the straightedge kngih-
wise, across the heed and disgonally jcomer-to-comer), infersecting
the head bolt holes, and try (o shp e 0,002 in (0.05 mm) faeler gauga
under it, an either side of each combistion chambar (see illustration),

12.7d If the valve binds in the guide, daburr the area sbove the
keaper/collet groove
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12,14 Lay e precision straightedge across the cylinder head and 1215 Measuring the valve seat width
try to slide a feelar gauge of the specified thickness (equal to the
maximum allowable warpage) under it

12.96a Insert a small hole gauge into the valva guide and expand 12.16b Measure the smell hole gauge with a migrametar
it so there's a slight drag when it's pulled oul

It the lealer gauge can bea ngatad betivaen e head and the straighs-
adge, the head is warped and must aifhar b machined or, if warpage
iz axceazgive, raplaced with & new ona.
18 Examine the valve soals in each of the sembustion chambars, |
they are pitted, cracked or burned, the haad will reguire valve serice
that s beyond the scope of the home mechanic, Magsure the vahe
gaat width [see illustration) and compars 1 to this Chaptar's Specifl-
cations, If it is not within the spacifiad range, ar i i1 varias around iis
cireurnfarenca, valve sarvica work is required.
16  Clean the valve guides to remova any carban buldup, then maa-
sure the inside diameters of the guides (at both ends and the center of
the guida) with 8 small hole gaugs and & 0-to-1-inch micramatar (Gee
illustrations). I the guidas excead the maximum value givan in the
Chapter's Specifications, they must be replaced. Tha guidas are mee-
sured at tha ends and at the center (o detarmina if thiy ara womin a
ball-mouth pattern (more wate at the ends), If thay are, guide replace-
ment is an absolute must,
17T Carafully inspect each vaive face for cracks, pits and bumad
o spots. Check the valve stam and the keeper'coliet qroove area for
12.17 Chack the valve face |A}, stem |B) and keeper groove (C) for cracks |see illustration). Petats the valve and check for any cbvious
signs of wear and damage indication that it is bent. Gheck the end of he gter for piting and -
cessive waar. The presenca of any of the above conditions Indicates
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tha need for valve servicing.

18 Measure the valve stem diameter and raplace if it exceeds the
minimum valua listed in this Chapler's Specifications (see llustra-
tion). Alsc check the valve stem for bending. Set the valve in a V-block
with a dial indicator touching the middie of tha =tam (see Hlustration)

Rotala the valva and note the reading on the gauge. If the stem runout
excoeds the value listed in this Chapter's Specifications, replaca the
vale,

13 Chack the and of each valve spring for wear and pitting. Measure
the free length (see illustration) and compare it to this Chapler's
Spacifications. Any springs that are shorter than specifiad have
sagged and should not be reused, Stand the spring on a flat surface
and check it for sguarenass (sea lllustration).

200 Chack the spring retainers and keepersicollets for obvious wear
and cracks. Any quastianable parts should not be reusad, 85 extensive
darmage will secur in the event of fallure during engineg oparation.

21 I the inspection indicates thal no service wark I8 raguirad, the
velva componants can ke reinstalled in the head,

Reassembly

Refer to Mustrations 12.23, 12.24a, 12,24k, 18.24c and 1227

22 Belcre installing the valves in the head, they should be lappad ta
EnsUre a positive seal betwaan the valvas and seats. This procedure
requires fine valve lapping compound lavailable at auta parts stores)
and e valve lapping tool. i & lapping tool is nol available, s piece of
rubber or plastic hose can ba slipped over the valve stem (after the
valva has been installed in the guide) and used to turn the valva.

3

12.18b Chack the valve stam for bands with a V-block (o blocks,
as shown hers] and a disl indicator

12.18h Check the valve springs for squareness

23  Apply a emall amount of fine lapping compaund t the valve face
(see illustration), then slip the valve info the guide. Note: Make sum
the valve /s installed in the cormact guide and ba careful nat fo get any
lapping compound on the velve stem,

24 Altach the iapping tool (or hose) 1o the valve and rotate the toal
between the palms of your hands_ Use 2 back-and-forih mation rather

12,23 Apply the lapping compound very sparingly, in small dabs,
1o the valve face only
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12.24a A hose, pushed over the and of the
valve, can be used to turn the valve back
and forth

12.24b After lapping, the valve lace
should exhibit a uniform, unbraken
contact pattern (arrow). . .

1m i |=nd '.'h! Hﬂ!hnuld b the
spaciiiad width (arrow] with a smooth,
unbroken appearance

1227 A small dab of greasa will help hold the collets in place an
tha valva spring while the valve is releasad

than a circular motion (see llustration). Lift the valve off the seat and
turn it at regular intervals to distribute the lepping compound properly.
Continue the lapping procedure until the valve face and saat cantact
araa is of uniform width and unbroken around the entire circumlerence
of the valve face and seal (see illustrations).

25 Carefully remove the valve from the guide and wipa off all traces
of lapping compaund. Use solvant to claan the valve and wipe the seal
araa thoroughly with a solvent soaked cloth. Repeat the procedure for
the remaining vahes.

26 Lay the spring seats in placa in the cylinder head, then install naw
walve stem seals on each of the guides. Use an appropriate size deap
gockel 1o push the seals into place until they are proparly eeatad.
Don't twist or cock tham, or thay will not seal properly agginst the
walve stems. Also, don't remaove them again or they will be damaged.
27  Goal the valve stems with assembly lube ar moly-based graasa,
then Install onasaf them Inta its guida. Next, install the spring seats,
springs end retainers, compress the springs and install the
keepers/collats. Nota: nstall the springs with tha tightly wound calls at
the battam (next to the =pring =eat). When comprassing the springs
with the valve spring compressor, depress thewn only as far as s abso-
lutaly necessary to slip the keeparsicoliats into place. Apply a smail
amount of grease ta the kaapers/coliets (see illustration) o help hold
them in place as the pressure /s released from the springs. Make cer-
tain that the keapers/colets are securely lockad in their ratsining
[alge el 8

28 Support the cylinder head on blocks so the valves can't contact
the workbench top, then vary gently tap each of the valve stems with a
saft-faced hammer. This will help seat the keepers/collets in thair
groovas.

29 Onoa all of the valves hava been inetallad in the haad, chack for
proper valva sealing by pouring a small amount of solvent into gach of
the valve ports. If the solvent leaks past the valve(s) inta the combus-
tion chamber araa, disassemhble the valve(z) and rapaat the lapping
procadura, then reingtall the vaheeis) and repeat the check, Repoat the
procedure unlil a salistactony’ saal is obtained.

13.3 i you havan't already done so for cylinder head removal,
ramove the ofl pipe mounting bolt

13 Cylindar block - removal, nspection and instaliation

Removal

Refer to Mustralions 13.3, 134, 18.5and 146

1 Following tha procadure given i Section 10, remove the cyindar
heed. Make sure the crankshaft is positionad at Tap Daad Centar
(TRC) for oylinder no. 2,

2  Remova the water pump togeher wilh the wile pipe (see Chap-
ter 3),

A Remove the oll pipe mourting bolt (ses estration).

4 Lift aut the camshaft chain rear guide {see Hustration),

5 Lift the cylinder block straight up to remeve & (see (Ikstration), I
it's stuck, tap araund its perimatar with 2 soft-faced hamme. Con't et
tampt to pry betwean the block end the crankeass, as you Wil win the
sealing surfaces. As you lift, note the location of the dowel pins. Be
caraful not 1o let these drop info the engine,

&  Siuff clean shop towsls around the pistons (sed illustration) and
ramave the gasket and all traces of ald gaskat materal from tha sur-
faces of the cylinder block and the cylinder haad.

Inspection

Rafer o iilustration 13.8

Caution: Don't attemps fo sapsrate the lnars from tha cylinder Sock,
T Chack the cylinder walls carefully for soratehes and Soom marks.
B  UUsing the appropriate precislon measuring tonle, chack each
cylindar's diametar near the top, canter and bottom of the cylinder

—
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block remaoved for clarity)

13.6 Place rags under the pistons to protect them and keap
dabris out of the crankcase

bara, parallel to the crankshaft axis {see illustration). Mext, measure
sach cylindar's diametar at the samea thras locations across tha
crankshaft axis, Compare the resulls to this Chapter's Specifications.
It the cylinder walls are tapared, out-of-round. wom bayond the speci-
fied limits, ar badly sculfed ar scarad, have them rebored and haned
by & dealer sarvice department or & motorcycle repair shap. If a rebara
Is done, oversize pistons and rings will be required as wall, Note:
fawesski supplies plslans fn one cvarsire anly - +0.020 in (+0.5 mm)

9 As an alternalive, il the pracision measuring tools are nof avail-
able, a dealer service department or motorgycle repair shop will make
the measurements and offer advice concarming servicing of the cylin-
dars.

10 I they are in reasonably good condition and not wom o the out-
sige of tha limits, and if tha piston-ta-cylinder clearances can ba main-
tained proparly (see Section 14), then the cylinders do not hava to ba
rabarad; honing (5 all that is necessary,

11  To perform the honing cparatian yau will nead the praper size
flexibhe homa with fine slones, or & “bottle brush” type hone, plenty of
light all or haning cil, some shop towels and an electrie drill motor.
Hold tha cylinder block in a visa (cushioned with saft jaws or wood
blocks) whan performing the honing operation. Mount the hona in the
drill matar, compress the stones and slip the hone into tha cylinder,
Lubricate the cylinder thoroughly, turmn on the drill and maove the hone
up and down in the cylinder at a pace which will produce a fine

13.5 Lift the eylinder block up and off the crankcase and pistons;
dan't lose the dowels [amows)

13.8 Meaaeura the cylinder bore with a talescoping gawge (than
meaasure the gauge with a micromater)

crosshatch pattern on tha cylinder wal with the crosghatch lines inter-
secting at approximately a 60-degree angle, Be sure to usa plenty of
lubrizant and do not take aff any more matadal than is absclitely neg-
essary to produce the dezired afiect. Do not withdraw the hana fram
the cylinder whila it iz running. Instead. shut off the drill and ortnue
meving the hone up and dawn in the cylindar untll 1 comes ta a com-
plete stop, then compress the stones and withdraw the hane. \Wipa the
oil out of the cylinder and repeat e prosedurs on the remaining cyln-
dar. Remember, do not remove too much material from the cylinder
wall. If you do not have the toais, or do not desire to perfom tha hon-
ing operation, a dealer service department or meloreycle repair shop
will ganerally do It for a raasanakis fes,

12 Maext, the cylinders must ba thoroughly washed with warm soapy
water to remove all traces of the abrasive gril produced duing the
honing operation. Ba sure o run a brueh through the bolt holas and
fiush them with running water. Afiar rinsing, dry the cylinders thor-
oughly and apply a coat of light, rust-praventative oll toall machined
surfaces.

Installation

Refer to illustration 13,74

12 Lubricats the cylindar boras wih planty of claan angine od. Apply
a thin film of moly-based grease o the pston shrks,
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13.14 Install the base gasket with the ridge upward

14 Install tha dowel pins, then place a new cylindar basa gasket on
the crankcasa with tha ridge In the gasket upward [see Hlustration),
Some gaskets also have en araw, which must paint ta the frant of the
angine,

15 Slowly rotate the crankshaft until all of the pistons are at the
same level. Slide lengths of welding rad or placas of a stralghtenad-
out coat hanger under the pistons, on both sides of the connecting
rods. Thiz will halp keep the pistons leval as the cylinder bloek s low-
ered onlo them.

16 Aftach two piston ring compressors Lo the pistans and comprass
Ihe piston ringz. Large hosa clamps can be used instead - just make
sure they don't scrateh the pistons, and don't tightan them tooa much,
17 Install the cylinder block over the pistons and carefully lower it
down until the pistan crowns fit into the aylinder liners. While doing
thig, pull the camshaft chain up, using a hooked toal or 2 piece of coat
hanger. Push down on tha oylinder biock, making sure the pistons
don’t get cockad sideways, untll the bottoms of the cylinder liners
glide down past the piston rings. A wood or plastic hammar handle
can ba usad to gently tap the block down, but don't use loo much
force or the pistons will ba damaged,

18 Femove the piston ring compressars or hosa clamps, baing cars-
ful not to scratch the pistons. Remove Lhe rods from under the piz-
tons.

19 Install the cam chain rear guide [ses illustration 13.4).

20 Tha remainder of installation is the reverse of remaval,

14 Pistons - remowal, inspection and installation

1 The pistons are attached to the connecting rods with plston pine
that are & =lig fit in the pistons and rods,

2 Befora rermoving tha pistons from the rods, stuff a clean shop
towal into each crankoass hole, sround the connecting rods (see ilues-
tration 13.8). This will prevent the circtips from falling into the
crankoase if they are inadvartently droppad,

Removal

Aefer to ifusiration 4.2

< Using & sharp scribses, soratch tna number of sach plston into its
crown. Each piston showld alse have an arrow polnting toward the
front of the angine (sea llustration). If not, scribe an arrow Inka tha

piston crown before ramonal, Suppo the first piston, gresp the circlip
with needle-nose pliers and remove i from the grocve, If the pih won't
comé oul, fabricate a piston pin removil tool from thraaded stock
[stud), nuts, washers and a pisoe of pps,

4  Push the piston pin out fram the cpposita and to frea the piston
fram the rod. You may have 1o deburr the ares around tha groova to
enabla the pin to slide out (use a tlangular s for this procadurs), Re-
peal the procedura for the other pigian.

Inspection

Rarfer to llustrations T4.6, 1411, 1413, 14,148 14.14b and 14,15

5 Before the inspection process can be carried out, the platons
must be cleaned and the obd piston Angs remaved.

& Using & pistan ring installation toal, carefully ramave tha fings
froim the pistons [see ilustration). Do net nick or gouge the pistans in
tha procass.

¥  Scrape all tracas of carbon from the tope of the pigtans. A hand-
hald wire brush or a plece of five emery cloth can be used once most
af tha daposits have been scraped away, Do not, under any olreum-
stences, use 8 wire brush mounted i a drill makor o ramove daposits
from the pistons; the piston materal is soft and will be ercdad away by
the wire brush,

8 Use a piston ring groova cleaning ool o remove any carbon da-
posits from the ring groowes. |f & tool is not available, & plece broken
aff tha old ring will do tha job. Ba very careful to ramove only the car-
bon deposits. Do not remove amy metal and do not nick or gougs the
sides of the ring grooves.

9 Onca the deposite have heen removed, claan the plstens with
solvent and dry them thoroughiy, Make sura the all reium holes below
the ail ring arooves are clear.

10 I the pistons ars not damaged or woen excessively and if the
cylindars are not rabored, new pigtang will nat ba nasassary, Nommal
piston wear appears a9 even, yertical waar on the thrust surfacas of

14.3 Using a sharp scriba, scratch tha
cylinder numbers into the piston crowns -
alsa note the arrow, which must paint to
the frant

14.6 Remowve the piston rings with a ring
remaoval and installation tool

14,11 Check the piston pin bare and the
piston skirt for wear, and maks surs the
internal holes are clear (amows)
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14,13 Measura the pistan ring-to-groove clearance with a
feeler gauge

e piston and slight looseness of the top ring in its groova. New pis-
ton rings, on the other hand, should always be used when an engine is
rabuilt.

11 Carafully inspect each piston for cracks around the skirt, al tha
pin basses and at the ring lands {see illustration).

12 Look for scaring and scuffing on tha thrust facas of tha skirt,
halas in the piston crown and bumed areas at the edge of the crown, |
the skirt is scorad ar scuffed, the engine may have baan suffering from
cvarheating and/or abnarmal combustion, which caused excassively
high oparating temperatures. The oil purmp and cooling system should
be checkad tharaughly. A hale in the piston erown, an extrems ta ha
SurE, is an indication that abnormal combustion (pre-ignition) was oc-
curring. Burned areas at the edge of the piston crown ara usually evi-
dence of spark knock [datonation). If any of the above problems exdst,
fhe cau=es must ba comected or the damage will occur again.

13  Measure the piston ring-to-groove clearance by laying a new pis-
tan ring in the ring groove and slipping a feeler gauge in beside it (see
lustration). Check the clearance at thrae ar four locations around the
groove. Be sur to use the correct ring for each groove; they are differ-
ent, If tha clearance Is greater than spacifisd, new pistons will have to
be usad whan the engine i= reassembled.

14 Ghack the pistan-to-bora clearance by measuring the bora (see
Section 13) and the pistan diameatar, Makes sure that the pistans and
cylinders ara carrectly matched. Maasure the piston across the skird
on the thrust laces at a 90-degree angle Lo the piston pin, about 1/2-
inch (13 mm) up from the bottom of the ekirt [see illustration). Sub-

14,146 I you don't have a micrometer, piston clearance, oul-of-
round and cylindar taper can be maasured with a pieca of feelar
gauge stock

tract tha piston diamatar from the bore diametar i oktain the claa-
ence. If it is greater than specified, tha cylinders will heve to be re-
bored and new oversized pistans and fngs installed. If the approprata
pracision measuring taols ara not avallable, the pleton-to-cylindar
clearances can be oblained, though not quite as accurataly, using
feeler gaugea slock. Fealer gauge stook comas in 12-Inch kngths and
variols thickneseas and (5 ganarally avallabla at auto parts stors. To

check the clearance, salect & 0.002 in {007 mm] fesler gaugs and slip

it into the cylinder along with the appropriste piston (s llustration).
The cylindar should ba upside down and ths pistan muUet ba pogi-
tioned exactly as it normally would be, Place the fesler gauge between
the piston and cylinder on one of the thrust faces [90-dagress to the
pistan pin bara). The pieton showld slip through the cylindsr (with the
fesleér geuge in place) with moderate presaura, If it fallg through, or
slides through easily, the clearance s axgessive and a naw pistan wil
bia required. If the piston binds at the lower end of tha cylindar and 2
loosa toward the top, the cylinder is tepered, and if light spols are en-
countarad as the fesler gauge is placed &t diferent points arcund the
cylinder, the cylinder is aut-cl-raund. Repeat tha procedurs for the re-
mening pistan and cylinder. Be sure to have the cylinders and pistons
chiacked by a dealer sarvice department or a motorgyole repalr shap
to confirm your findings before purchasing new pans.

15 Apply cleen engine oil lo tha pin, insert It into the piston and
check for freaplay by rocking the pin back-and-forh (see llustration),
If the pin Is loosa, naw pistans and ping must be instaiad,

16 Rafarto Section 15 and install the rings on the pistons.

14.15 Slip the pin into the piston and try to wiggle it back-and-
forth; if it's loosa, replace the plston and pin
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15.3a Square the ring in the bore by turning the piston upside
dawn and tapping an the ring. . .

155 If the end gap is too small, clamp a file in a vise and file the
ring ends {from the sutside in only) to enlarge the gap slighthy

Installation

17 Install the pistons In thair arlginal Iocations with the arrows paint-
ing to the front of the engine. Lubricate the pins and the rod bores with
clean engine oll, Inetall new circlips in the grooves in the inner sides of
tha pistons (don't reuse the old circlips). Push the pins ints position
from the opposile side and install naw circlips. Comprass the circlips
only anough for them ta fit in the pistan. Make sure the clips are prop-
erfy seatad in the grooves,

15 Piston rings - inztallation

Befsr to Mustrations 15,38, 15.3b, 15.5, 15.04, 15.9b, 15.11, 15.72 and
15,15

1 Belfore Installing tha new piston rings, the ring end gaps must be
ghecked.

2 Layout the pistons and the new ring sets so the rings will be
matehed with the same piston and cylindar during the end gap mea-
gurement procedure end engine assembly.

3 Insert the tlop (No. 1) ring inte the battom of the first cylinder and
square |t up with the cylindar walls by pushing it In with the top of the
pistan (sea lllustration). The ring should ba aboul one inch above the
bottomn edge of the oylinder, To measure the and gap, slip a fealer
gauge betwesn the ands af the ring (see illustration) and compare tha
measuremant to the Specifications.

4 Ithe gep is larger or smaller than specified, doubla check to
make sure that you have the correot rings befors proceeding.

& |l tha gap is tog small, it must be anlarged or the ring ends may
eome in contact with each other during engine operation, which can

15,83 Installing the oil ring expander - make sure (ho ends
don't overlap

15.9b Installing an oil ring side rall - don't use a ring instaltation
ool to do this

causa sarious damage. The and 5ap can be incragsed by filng tne g
ands very carefully with a fina file (see ustration]. Whan perdoiming
this operation, file only from the outsicle in.

&  Excess end gap is nat orfical unless | is greater than 0,040 In i
mmi). Again, double chack to make sure you have the comect inps for
your angine. {
7  Repeat the procedure for sach ring thal will be installed in the
first cylinder and far each ring in the remaining cyfnder. Rermamber o
keep the ringe, pistons and oylindars matchad up.
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Cross Section of Plstan Rings

MM mark

Top
ring

"N " mark Dnd

ring

15.11 Don'l confuse the top ring with the second (middie)
compression ring

15,15 Piston and piston ring details - when installing the ail ring
side rails, stagger them approximately 30 to 40-degrees on either
side of the top comprassion ring

1 Top compression nng 4 Oi ring expandler
2 Second comnprasshon 5 Arow mark

fng & Ciolp
3 O ring sioe rails 7 Fiston pin

8  Onee the ring end gaps have been checked/conrected, the rings
can be installed on tha pistons.

g The oll controd ring (lowest on the piston) is installed first. It is
composed of three saparate componants. Slip the expander into the
grocve, than ingtall the upper side ra)l [see illustrations). Do not use a
pisten ring installation tool on the oll ring sida rails as they may be
damaged, Instead, place ona and of the side rail into the groove be-
tween the spacer expender and the ring land, Hald it firmly in place
and slide a finger around the piston whils pushing the rail into tha
groove, Mext, install tha kawer side rail in the same mannar,

iy - Aftar the threa oil ring cemponents have been inetalled, check to
make sure thal baoth the upper and lower side rails can be turned
smoothly in the ring groowe.

11  Install the no. 2 [middia) ring next. It can be readily distinguished

15,42 Make sure the marks on the rings (arrow) face up whan the
rings are installed on the pistons

16.5a Ramove tha ol pan bolts (arows)

fram the top ring by its cross-section shape (see Alustration). Do not
mix the top and middle fngs.

12 To avoid breaking tha ring, u=s a plston ring installation foal and
make sura that the identificetion mark is facing up (sea flustration).
Fit the ring into the middle groove on the pleten. Do not expand the
ring any more than is necessary 1o slids f into place,

13 Finally, install the no. 1 {tep) ring in the same manner. Iake sura
the identifying mark is facing up

14 Aepeat the procedura for tha remaining piston and rings. Be very
careful net to confusa the ne. 1 and me. 2 rings.

15 Dnce the rings have been proparly installed, stagger 1he and
gaps, Including those of tha oll ring side ralls (see llustration).

16 Oil pan - rameval and installation

Refer ta lllustrations 18.5a and 1E.50
Mote: The ol pan can be remaoved with the engine iy the frame

Removal

1 Setthe bike on its centerstand [ equipped).

2  Drain the angine ol and remave the ofl fiter (sea Chapter 1)

3 Remove the exhaust systam {ses Chepler 4. ¥

4 Remova tha small screw and disconnact the wire from tha ol
pressure switch (see Chapter 9),

5 Remova the oll pan bolts and detach the pan from the crankeasa
(see illustrations).
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16.5b Place the bolts in a holder, such as a piece of cardbaard
with hales punched in it - the bolt that goes next to the ail
pressure switch also secures a wiring hameass ratainar

&  Hemave all tracas of ald gasket materal from the mating surlacas
aof the oll pan and crankcase,

Instaliation

Rafer fo ilustration 16,7

7 Check the small O-rings in the oil passages in the crankcase and
the large O-ring around the ail filker hole (in the pan) for cracking and
ganeral deteriaration [see illustration). Replace them if necassary.

17.2 To check the oil pressurs, remove the plug (arrow) and
connect an oil pressure gauge using thi propar adaptar

17.8 Remove the snap-ring and the pump drive gear

18.7 Make sura the O-rings are in position {arrows}; the thres O-
rings ta tha left have a flat gida, which goes upward {against the
crankcase and away from the oil pan)

The flat side of the O-rings must faca the crankcase,

& Position a new gaskat on the oil pad. A thin flim of RTV sealant l
can be used ta hald the gasket in place. install the ol pan and bioits, |
tightening the bolts to the torque [letad i this Chapter's Spacihca- |
tions, using & criss-0ross patiem,

9  The ramaindar of instaliation is the reverss of removal. Install & |
new filter and fill the crankcass with oll [sse Chaptar 1), than run the {
engina and check for leaks, !

17.8 Unbolt the pickup from the pump $0 you can inspect the Q-
ring - use non-parmanent thread locking agent on the hilt
threads during assambly

- g

o 4
17.10 Ramava the pemp mounting bolts




17.11 Lt out the pump and iits oil pipe; it necessary, unbalt the
Pipe from the pump and remove them separately

- . ‘ .
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17,18 The recessed side of the drive goar faces away from the oil
Ppump - the enap-ring fits Into the recess

17 il pump - pressura check, removal, inspection and
installation

Note: OV pump ramoval requives thal the angine be remaved and tha
Crankcase disassamilsd,

Pressure check

Refer lo ilystration 17.2

Warning: If the oif PEssAge plug Is removed whan the angine js hot,
ot ol will drain owe - walt until the angina is::a.'dbm'nreb&gwﬁngfhxh
check (il must ba cold to gerfarm the rellaf valve opening pressure
check, anpway). *

1 Remove the right footpeg (see Chaptar 8.

2 Remave the plug at the bottomn of the crankcese on the right-
hand side and install an odl Pressure gauge (see lllustration).

3 Start the enging and watch tha gauge whila varying the engine
rem. The prassure should stay within the reflef valve opening prassure
lisled in this Chaptar's Spacifications. If the pressure is tao high, the
reliafl valve is stuck closad, To check i, sas Section 18,

4 It the prassure s lower than the standard, either the relief valve is
sluck apen, the oil pump is faulty, or there is ather eigine damage,
Bagin diagnasis by checking the rafief valva {see Section 1E), than the
oll pump. If thosa items check out okay, chances ara tha baaring ol
tlearances are excessive and the engine neads ta be overhauled.

§  Ifihe pressure reading is in the dasired range, allow the angine ta
warm up to normal operating temperature and check the pressura
again, at the specified engine mm. Compere your findings with this
Chapter's Specifications.
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17.12 Ol pump - exploded view

6 Ifthe pressurs is slgnificantly lower than specifled, check tha ra-
llef valve and tha oil pump.

Removal

Refar to ffustrations 17,8, 17.8, 17 10and 171

7 Remove the enging and disagsemble the orankcass jsae Sections
Sand 22),

4  Remove the oil PUMp pigkup tubs from the PUMP S0 you can in-
spact the O-ring (see illustration).

9  Remove tha Enap-ring and datach the ail pump gear fram the
shalt |sae ill ustration).

10 Rermove thé pump maunting bolts (see illustration),

11 Remowve the pump and its e P (see llustration).

Inspection

Refer to iftstration 17,12

12 Remove the oil py M CoVEr sorews and Ift off the cover (see |-
lustratian)

13  HAemove the ail Pump shaft, pin, Innar rator and auter roler from
the pump, Mark the rotors so they can be ingisfad in he sama ridative
pasitions,

14 Wash all the components in sotnt, then dry tham aff, Chask tha
PumMp body, tha ratars and the cove for scoring and weer. Make sur
the pick-up screen f=n't clogged. Massie clearance hotwagn the fa-
tars and batween the outer rolor and pume hody with a fesler gaugs,
It It exceeds the amaunt lsted in this Chapter's Spacifications, replace
the ail pump {individual Pans aren't svailab). If you an retullding the
enging, it's a good |dea 1o Install & new ol pump,

13 Reassembls the pump by Favarsing the disassembly steps, byt
befara installing it, prima it by pouring o info it while turning tha shaf
by hand - this will ansura that it begins 1o pump oil quickly,

Installation
Realer to Wustation 17.16
16 Installation is the reverse af removal, with the fokowing additions;
a) Maks sure the pickup O-ring & In place, o
bl Use non-permanent thread lecking agent on the Plekup mourting
Strews and tha oil pump mounting bots,
<) Inztall the drive gear with its TBCesSed side away from the pump
(see llustration).
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18.2 Location of the oil prassure relief
valve (arrow)

18 Ol prassura relief valve - remaval, inspection and installation

Rafer to Muztration 18.2

Remoaoval

Remaove tha oll pan (see Section 16),
2 Unscrew the relief valve from the oil pan (see illustration).

Inspection

4  Claan the valve with solvent and dry it, using compressed air if
available.

4  Using & wood or plastic tool, depress the stesl bell insida the
valve and see If it moves smoothly. Make sure it returns to ils seat
campiataly. Il it doesn't, raplace it with 8 new ons (don't attempt to
disassamble and repair it).

Installation

4  Apply a non-permaneant thread locking compound Lo the threads
af tha valve and ingtall It into the ol pan, tightening it to the torque
listed in this Chapler's Specifications.

6  The ramainder of installation is the reverse of removel,

18 Clutch - removal, inspection and installation

Note: The clutch faxcent the hausing) can be removed with the angine
in the frame. famaval of the housing raguiras that the angine be re-
moved and the crankcase disassemblad.

19.5a Remove the clutch cover bolts (arrows). . .

16.3 Loosen the forward clutch cable nul
to craate slack

19,4 Digengage the end of the cable from
the redease lever

Removal

Refer to illustrations 19.3, 19.4, 19.5, 19.50, 19.5¢, 19,68 15,60,
19.7, 19,5, 19.85 and 1955

1 Set the bike on ils centerstand il equpped),

2 Drain the engine oil (sea Chapter 1).

3 Complataly loocsgen the forward adjustrmant nut on tha clidch ca-
bla at its brackeal on the clutch cover (see (llustration).

4 Pull tha cable aut of tha bracket, then detach the cabls and from
the laver [zee ilustration).

& Ramove the clutch cover bolis and take the cover off tagether
with the relaaes lever (see illustrations). i the cover is stuck, tap
ground itz parimatar with a scit-face hammar. 1956 and later C mod-
els (G171 and later) have a baffle ingide the cover [see illugtration
168.8h). It nead not be remaoved for normal elutal sanics. i vou do re-
mowve it, note that tha bolte are sacurad with thread [ocking agent and
may ba difficult to remove.

6  Loosen the clutch spring bolts in & orss-cross pattern (see llus-
tration). To pravent tha azseambly from turning, thraad one of tha
cover madnting bolts into 1he case end wedge a scrawdnvar between
the balt and the cluteh housing, Remove the clutch springs, spring
plate and bearing (ses illustration).

¥ Mote the direction of the radiel grooves in'the friction plate, then
remove the pushrod, friction plates and steel plates from th clutch
housing (see llustration).

&  HRemove the clulch hub nut, using a special holding fool (Kewasaki
tool no. 570071-305 or 1243) to pravant the cluteh housing from tum-
ing. An alternativa to this toal can be fabricated from same steal strap,
bent at tha ends and bolted together in the middle [see Mustration).

I g 4

T a PR

10.5b .. .take the cover off {tap it gently with a soft-faced
harnmar if 1S stuck), ..

_
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19.5¢ . . .and note the lacation af the cover dowel 19.6a Loosen the spring balts in a criss-cross patte. .

18,6b When spring tension is released, remove the springs and
the spring plate

=,

19.7 Remove the chutch pushrod fram the hub, then remove the
friction plates and metal plates - note the direction of the grooves
in the friction plates; they must be reinstalled the same way

FILE EDGE OF JAw TO
CORRESFOMD WITH ARORILE
AF CLUTCH COMTRE SPLIMES

ANV~

HMED

19,8 You can make your own cluich holding tool out of
sleel strap

Tha nut is self-lacking, sa discard it and replace it wilh a new one dur-
ing installation.
o  Hemnove the washsr, clutch hub and thrust washer {see lllustra-

10.0a Remove the nut and washer, then remave the chutch hub
tions), and thrust washar

i
4
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19.9b Exploded view of the clutch assambly
o
Inspection ing ta slip a 0.012-inch (0.3 mm) foeler gauge batwean the flat surlace

Rafar to illustrations 19,70, 19.71, 19.12, 19.13, 18.15and 15.16

10 Examine tha splines an both tha insids and the outaide of the
clutch hub (see (llustration). If any wear is evidant, replaca the hub
with a new ana.

11 Measure the frea langth of the clutch springs (see illustration)
and compare tha resulls to this Chapter's Specifications. If the springs
have saqgged, ar if cracks are noted, raplace them with new ones as a
set.

12 If the lining material of the friction plates smalls burnt or if it [s
glazed, new parts are required, If the metal clutch plates are scored ar
discolored, thay muzst be raplaced with naw anes. Measure tha thick-
ness of each lriction plate |see lllustration) and compare the rasulis
tz this Chaptar's Specifications, Replace the lriction plates as a set i
they ere naar the waar limit

13 Lay all metal and friction plates, one at a time, an a paerfectly flat
surface (such ae a plece of plate glass) and chack for warpage by try-

and the plate [see Hlustration). Do thie at several places arsund the
plate’s circumference. If the fesler gauge can be slipped under tha
plate, it is warped and should be replaced with a new ong,

14 Chack the tabe ontha friction plates for axcessiva waar and
mushroomed edges, They can be cleaned uwp with a file if the defarma-
tion is not severs.

15 Check the edges of tha slots in the cluteh hewsing for Indanta-
thons mada by the friction plate tabs (see lustration). If the indanta-
tions are deep they can pravent clulch release, 5o the housing should
be replaced with a new ona. If the Indartations can ba remaved aaslly
with & file, the life of the housing can be profongad to an axtant.

16 Check the clutch spring plate for wear and damage and make
sure tha pushrod Is not bent (rall it on & perfectly flat surfaca ar Lse V-
blocks and a dial indicetor). Check the fil of the pushrod in the spring
plate bearing (see llustration), Chack the bearing for wear o dam-
age. Replace the pushrod and bearing if they'sa waem,
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19.10 Check the clutch hub splines (armaws] for wear
and distortion

e =

48,12 Measure the thickness of the friction plates

19,13 Check all plates for warpage

19,18 Check the pushrod and the bearing in the spring plate for

19,16 Check the slots on the cluteh houging for indentations - it
waar and damago

they'ra worn, the crankcase will have ta ha disassembled to
ramove Lhe clutch housing
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21.2 Shift pedal and linkage - exploded wiew

17 Clean all traces ol old gasket material from the cluich cover. I the
relaase shatt seal has been leaking, it can ba replaced by remaving the
positioning bolt on the cutside of the housing (early models) and
pulling out the shaft, The seal can then be pried out and a new one
drivan in, using a hammer and a socket with an autsids diameater
slightly smallar than that of the seal. Be careful when installing the re-
lease shaft not to damage the new oll saal. Mote that there should ba &
gap ta 1-12-3 mm (0.04-10-0.12 inch) betwean tha release shaft arm
and the top of the casing, and that with the cable attached an angle of
BO-t0-80 degrees is formad betwesn arm and cable, On early models,
gecura the shaft with the positioning bolt.

Installation

18  Inztal the clutch housing thrust washer and tha cltch hub. Instst
anaw hub nut and tighten it to the tarque listad in this Chaplar's
Spacilications. Lse tha technique deseribed in Steg B to prevent the
hub from turming.,

19  Coat the clutch friction plates with engine oll, Install the clulch
plates, starting with a friction plate and atternating them. Thera are
seven friction plates and six stesl plates, Ba sure the radial greaves in
the friction plates are polntad in the corect direction (see illustration
18.7).

20 Lubrieate the pushrod and install it through the spring plate.
Mount the spring plats to the clilah assembly and install the aprings
and bolts, tightening tham to tha orgue listed in this Chapter's Speci-
fications in & criss-cross pattem

21 Make sura the clutch cover dowel 18 In place (see illeatration
18.5¢). Install the clutch cover and bolts, using & new gasket. Tighten
tha bolts, In @ criss-cross pattem, to the torue listed in this Chaplers
Speacifications.

22 Caonnact the cluteh cabla o the release laver and adjust tha
freeplay (see Chaptar 1).

23 Fill the crankoase with the recommandad type and amourt of en-

ginge oll (sea Chaptar 1).

20 Clutch cable - replacemaont

1 Discannect the upper end of the elulch cable fram the |ever (ses
Chapter 1),

2  Disconnect the clulch cable from the release [aver [soe Sog-
tion 19). :

3 Befora removing the cabla from e bike, tape the lower end of
tha new cabile ta the upper end of ihe oid cable. Slowly pull the [ower
end of the old cable aut, quiding the new cable down inta positian,
Lising this method will ensura tha cable |4 routed comactly.

4 Lubricate the cable (see Chapter 1). Recannest the ends of the
catle by reversing the removal procedurs, then adjust the cabla fol:
lowing the procedure given in Chapter |

21.5 Shift linkage adjustment

1 80-degrees 3 Shift iinkage rod —
2 Shift lavar 4 Locknul ,-:’_f.. .,
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21.6 Remove the cover balits (A) - the larger bolt (B) secures the
battam end of the drive belt guard

21 External shift mechanism - remaval, inspection and
installation

Mete: The extamal shifl mechanism can be ramaved with the eng'ne In
thea framsa.

Shift lever and pedal

Befor to Hlustrations 21.2 and 21.5

1 Selthe bike on its centerstand,

1 Remova the shift padal balt (see illustration]. Taka tha shift
pedal off the shalt.

% RAemaove the shift linkage bolts. :

4 To sase installation, maka alignment marks on the shift levar
<hafts and the shift levars. Remove the snap-rings and pull the shift
javers off the shafts.

5  |nstallatian is the reverse of removal. The shift linkaga rod should
ba at 90-degrees o the shift levers. Adjust as needed with the nuts on
the linkage rod (see iflustration).

Shift mechanism
Removal

Befar to iMustrations 21.8, 21,10, 21.118 and 27. i1b

& Ramaove the shift padal and linkage (Steps 1 through 4}

7 Aemove tha drive belt, engine pulley and beit guard [see Chap-
ter B).

& Dizconnect the electrical connector fram the neutral ewiich (528
Chapter 9). T

9  Remova tha shift mechanlam covar bolts and remove the Cover
[see ilustration).

i1 Compress tha shift mechanism arm against the spring tenskon to
disengaqge it fram the shift drum cam {soe illustration). Siida the shift
machaniam out of the casing.

11 Remove the nut from the gear positioning lever (see illustration).
Remove the locating washer, lever, spring and washer {see llustra-

tion).

Inspection

12 Gheck the shift sheft for bends and damage ta the splines. If tha
shaft s bent, you can attempt to straighten It, but if the splines are
damaped it will have to ba replaced.

13 Check the condition of the gear positioning levar and spring, pin
plate and shift drum cam. Replace them i they are cracked or dis-
tarted.

14 Check the shift mechanism arm lor cracks, distortion and waar. If
any of thase conditions are found, replace the shift mechanism.

21,10 Campress the shift arm (4] 10 disangage i from the shift
cam, and slide the shift shatt (B] nul?fmmlnn

24.118 Hemave the nut (4) and detach the washar, geor
positioning lever, spring and washer. Mote return spring pin (B).

24.11b Details of the gear positioning lever

Al Nut € Spmng
Bl Washertha collar fits 0 (Gearpositioning faver
inside the gear £ Washar

positioning lever holel
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. 226b . . .and place them in order in a holder (a piece of
cardboard with hales punched in it works wall)

15 Make sure the ratumn spring pin Isn't leasa. If it is, unscrew it, ap-
ply & non-permanent lncking compound Lo the thraade, then reinatall
the pin and tightan it securaly.

18 Check the condition of the seal in the caver, If it has been leaking,
drive it out with a hammer and punch. Drive & naw seal in with a
sockat,

Installation

Aefer to Mustration 21.17

17 Assemble the positioning lavar components (see illustrations
21.11b and 21.1B) and inslall on the casing. The shift drum should be
in neutral so that the positioning lever roller locates in the neutral de-
tent. Ensure that the leg of the return spring is correctly locatad
ageinst tha casing web (see illustration 21.11a).

18  Slide the external shift mechanism into piece, comprassing the
shift arm against the spring to clear the shift drum. Make sure the
springs ara postticned correctly (see illustration).

18  Apply high-tamperature greasa to the lip of the =eal. Wrap the *

splines. of the shift shaft with elsctrical taps, so the splines won't dam-
age the saal as the cover |s installed.

20 Install a new gaskat on the casing. Carefully guids the cover into
place and Install the screws, tightening them seourely.

21 Install the angine pulley, drive belt and engine pulley cover (see
Chaptar g).

22 Install and adjust the shift padal and linkage (see Steps 1
through 5).

23 Check the engina oll leved and add some, if necessary (see Chap-
ter 1).

22 Crankcase - disassembly and reassembly

1 To examine and repair or replace the crankshaft, connecting
rods, bearings, clutch housing, tranemission components, all pumg,

Chapter 2 Engine, clutch and transmission
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22.6a Loosen the small uppar case bolts first, then the
large bokt. . .

1) Largs bolts @ mm) 2 Smal bats (5 mm)

balancer and starter mator clutch, the crankcaza must b spiit info two
parts,

2  Remaove the clulch cover (sse Saction 18) and the external shift
mechanizm (saa Section 21),

3 Remove the watar pump and coolant pipe jon the cyiinder Black)
{=ee Chapter 3).

4  Remove the alternator cover (sea Chapter ),

Disassembly

Rafer to Mustrations 22.6a, 22.6b, 2203, 22.0b, 39.0¢, 2210, 22,71,
22.11h, 22.11c and 2212

3 Hthe crankcase is being separsted 1o remove the crankshalt, re-
move tha alternator rator and the stator (ses Chaptar §), oylinder head,
cylinder block and pistons (see Sections 10, 13 and 14). Ramays the
clutch if you are separating the cranksase halves to disassambla tha
transmisslan main drive shaft (see Section 18),

6  Remove tha small upper crankoase half bolis, then the singla
large baolt (see illustrations).

7 Turn the engina upside-down and remava the ol filter [z8e Chap-
tar 1, if neceasany).

B Remove the oil pan (see Saction 16) and ratrigve the O-rings frem
tha oil pazsagas,

8  Remuove the cil pump outer pipe and main ol pipa connecting
pipe (see illustrations).

10 Remcva the small lower crankcase half balts, then the lerge bolts
(sew illustration 22.6a and the accompanying illustration)

11 Carefully pry the crankcase apart, Pry ONLY in the areas indi-
cated (see lustrations),

12 Separate the crankcase halves (soe lllustration),

13 Refer to Sections 23 through 3 for information on the internal
componants of the crankcasa,

T ——
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22.9a Remove the mounting bolt and lift 229b Remove the main oil pipe 22.8¢ ., .and one In the cil pan upper
aut the outer ail pipe cannacting bolt an the side of Lhe arrow), then disconnect the ofl pipe from
casa (arrow). ., the engina (lower arrow)

2210 The tightening sequence numbers for the large lower case 22.11a Pry anly at the pry points; there's one on the and of the
bolts are cast into the case (arrows) case (amow), ..

.. .one an the clutch sida (arrow). . .
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22.1Ta When the shitt drum is in neutral, the gear positioning
lever fits inta the slot in the shift cam (arrow)

Reassembly

Refer to lustrations 22, 15a, 22,158, 22,75, 22.178, 22.17h, 22.17¢
and 2218

14 HRemcve all treces of sealant from the crankcasza mating surfaces.
Be careful not 1o lat any fall into the case as this is dons. .

15 Check to make sure the twa dowel pins are in place in thelr holas
ir tha mating surface of the upper crankcasa half [sae illustrations).

% i . =i
22.15a Note the location of the case dowels (arrow]. . .

Pour some engina oll over the tranamission gaars, the crankshaft main
bearings &nd the shift drum. Don't gt any ol on the crankcase mating
surface, .

16 Apply a thin, even bead of Kawasaki Bond sealant {part na
56013-120) to the crankcasa mating surfaces (ges [lustration), Cau-
tion: Don't apply an excessiva amouni of sealanl, and don't apply it
next o the baaring insarts, a5 # wif coze out whan the case halvas ar
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22.97¢ .. .and so should the fork slats in the gears (arrows) -
while you'ra checking the gears, take a good look ta make sure
nothing is in tha case that doesn't belong thera

assembled and may obstruct cil passages and pravant the biearings
fram
17 Check the position af the shift drum, shift forks and transmission
ehafts - make sure they're in the nautral pasition (see illustrations).
18 Carefully assemble the crenkcase halves. While doing this, make
sure the shift forks fit inte their gear grooves, end guide the breather
tubs into its hole in the lower crankcase half (see illustration).
18 Install the lower crankease hall boils and tightan tham so they are
juat snug.
20 In two steps, tighten the largar balte (8 mm), in the indicated se-
quanca, ta the terque listed in this Chapler's Spacifications {see llus-
tration 22.6a).
21 Install the smaller (8 mm) balte in tha lower crankcase half, tight-
aning them fo the torque listed in this Chaptar's Specifications,
22 Install the main oll connecting pipe (see illustration 22.98) Lz
I new O-rings coaled lighthy with angine oil
23 Apply engine oil to both ends of the oil pump outer pipe, then in-
[ stall the ends in thair hales {see llustration 22.9a). Apply non-parma-
nent thread looking compaound ta the bolt that secures the outer pipa.
| 24 Inztall the all pan {see Section 18).
28 Turn the case ovar and install the upper crankcase half bolts,
Tighten the large (8 mm balf) firet, then tightan the others in the indi-
catad =aquence to the torque listed in this Chapter's Specifications
{see illustration 22.6a),
26 Turn the main drive shaft and the autput shaft to make sura they

=il i} o f . Ll
23.2a Reomave the ail line from the left frant comer of the case. . .

_"-'. et B 1.*" B ikl
2218 Be sure both ends of the breather tube fit into thelr holes

when the cases are assembled (rensmission ouiput shaft
ramaved for clarity)

turn freely. Also make sura the crankehaft tums faely.
27 The remainder of installation is the reversa of removal, with the
Icliowing additions;

a) Once the external ehift lnkage i& installed, shift the transmisskcn
thraugh all the gear positions and back 1o Heutrl, Because the
positive neutral finder locks oul second gear when the autpt
shalt isn't spinning, vou'll Rave to spin the output shatt to =hift
imta second through sixth gears.

b} Eesura ta rafil the engine oil and coolkant,

23 Crankoase components - inspection and senvicing

Refar to Musirations 23.2s, 23.2b, 23.2c, 253 234, 255, 23 8 and
23.Eb

1 After the crankcases have been sepasated and the crankshafl,
shift drum and forks and transmission components remavad, tha
crankcases should be claaned tharoughly wih new sebvent and driad
with compressed air.

2 Remova any oil pipas that haven'l alraady baen ramaved. 44 ol
passages and pipes should be blown out with oompressed air [see (-
lustrations).

3 Remove the bredther body (see llustration). Inspect ite O-ring,
il'sa good idea to install 2 naw ang.

T W &
| e

23.2b ., he line farther back along the feit side, . ,
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23.2c .. .and the all passage plug so all the ines and passages
can be cleanad

214 Small burrs can be remaved from the gasket surfacas with a 23.5 Check both primary chain guides for wear (the lower one is
fine sharpaning stona shown here) and replace them If necessary

29.6a Remove this lock-pin i you plan to remove the cam 23.6b .. .after removing the crankshaft, pull out the retaining pin

chain guide - DO NOT forget to reinstall it, or the chain guide and remove the cam chain guide
retaining pin could slide out and damage the crankshaft while
it's spinning. . .

case Ralf and the other is in the lower case hall (see llustration]. |
4  Alltracas of old gasket sealant should ba removed from the mat- \hay Bppear 1o be worm excessively, replace tham.

ing surfaces. Minor damage to tha surfaces can be cleaned up with a i o

’ g k E  Chaak the front cam chain guida for waar, [Fit's wom, remaye the
fine sharpening stone (see illustration). Gaution: Ba very careful not lock-pin (ses Hlustration). The retaining pin (see lustration) and
to nick or gougs the crankcase mating surfaces or feaks will result, chain guide can be rem | after the crankshalt has baen ramoved
Chack both crankcase sections very carefully for cracks and other (see Section 25) '

damage., 3 ’
: i -, 7 i any demage is found that can't be repairad, raplace the
6 Check the primary chain guides for wear - one is in tha upper crmakiicmn halvas a8 a8t

1




Chapter 2 Engine, clutch and transmission

252 Slip the clutch housing back-and-forth to expose the inner
bearing sleave (arrow), then pull it out

24 Main and connecting rod baarings - general note

1 Ewan though main and connacting rod bearings are ganarally re-
placed with new ones during the engine ovarhaul, the old bearings
should be retained for close examination as they may reveal valuable
Infarmation about the condition of the engine.

£ Bearing failure occurs mainky because of lack of ubrication, the
presence of dirt ar other fareign particies, overioading the engine
andfor commosian. Regardless of tha cause of bearing failura, it must be
comected before tha enqgine is reassembled to pravant it from happen-
Ing again,

3 \When examining the bearings, remove lhe main bearings from
the case halves and the rod bearings from the connecting rods aind
caps and lay them cut on a chean surface In the same general positien
g% thelr location on the crankshaft journals, This will enable yau to
match any noted bearing probleams with the corresponding side of the
cranbshaft journal.

4  Dirt and other fareign partizles gel into the angine in a variely af
ways. It may be left in the engine during assambly or il may pass
threwugh filters or breathers, It may get into the oil and from there into
the bearings. Metal chips from machining operations and normal en-
gine wear are often presant. Abrasives are sometimes left in engine
gompanents after raconditioning operations such as cylindar honing,
gspecially when parts are not thoroughly cleaned using the proper
cleaning methods, Whatever the source, thasa faralgn objects often
end up imbeddad in the soll bearing material and are easily recog-
nized. Large particles will nat imbed in the bearing and will score or
gouge the bearing and journal, The besl prevention for this cause of
bearing failure 15 to clean all parts thoroughly and keap everything
spotlessly clean during engina reassembly. Frequent and regular oil
and filter changes are also recommended.

5 Lack of lubrication or lubrication braakdown has & number of in-
tarrelated causes. Excessive haat (which thins the oil), ovarloading
fwhich sgueezes the ail from tha bearing face) and oll leakage or Inrow
olf {(irom excassiva bearing clearances, Wom pil pump or high engine
speads) all contribiute to lubrication breakdown. Blocked oll passages
will also starve a baaring and deatroy it When lack of lubrication is the
gausa of baaring failure, the bearing material is wiped or extruded fram
the staal backing of the bearing. Teamperalures may increase o the
paint where Ihe steel backing and the jolrnal turn hiue from owerheat-
ing.

§ Riding habils can have a definite affect on bearing [ifier, Full throt-
il law speed operation, or lugging (labouring) tha angine, puts very
high loads an haarings, which tend to squaaza out the ofl film. These
loads cause the bearings to flex, which produces fine cracks In the
bearing face ((atigus fallure). Eventually the bearing material will loosen
in pleces and tear away from the stesl backing. Shert trip riding leads
to corrosion of bearings, as insufficlant engine heat is produced to
drive off the condensad watar and corrosive gasas praduced. Thasa

95.5h . . .and disengage the hausing from the primary chain

praducts collact In tha engine oll, forming acid and sludge, As th all I8
carried o the engine bearings. the acid attacks ad comndes the bear-
ing materal,

7 Incorrect bearing installation during angine assembly will lead to
bearing failura as well. Tight fitting bearings which |z insufficiant
bearing il clearances result in oil starvation, Dirt oir foralgn parliolés
trapped hehind a baaring ingert result in high spais an the bearing
which laad to failure,

B To avold bearing pratlems, clean all pars tharoughly bedore ra-
gssembly, double check all bearing claarance megsuremens and lu-
bricate the new bearings with enging assembly lube or moly-based
grease during mstaliatian.

25 Clutch hub, crankshalt and main baarings - removal,
Inspection, main bearing selection and installation

Clutch housing removal

Refer to (lustrations 25.2, 25,98 aind 26,34

1 Ifyou haven't alrescy dona so, remaove gl olich components ex:
cept lhe housing (see Section 19).

2 Slide the clutch housing back and forth on the shaft within the
limite allowed by the primary chain to exposa the inner bearing {see iI-
lustration). Pull the bearing out. -

5 Littha transmission main drive shaft and cluich housing fram ihe
case |[see illustration), Slip tha transmission shiaft aut of the elutch
housing and disengaga the housing from the pimary chalr (see (lhus-
tration).
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25.5 Measure the endplay with a feeler gauge inserted between
the no, 2 crank joumal and the case web - if the endplay isn't
as listed in this Chapter's Spocifications, the case halves must
be replacad

25.7 To remove a main bearing insert, push it sideways and
. lift it out

Crankshaft removal

Refer to Nustralions 25.5, 25.6 and 25.7

4  If you haven't already dong 50, remove the connecting rod caps
(zea Saction 28).

&  Before remoaving the crankshaft check the endplay. This can be
done with a dial indicator maunted in-line with the crankshaft, or feeler
gauges inserted belwean the crankshaft and no. 2 crankcasa main
journal {see illustration). Compare your findings with this Chapter's
Specifications. If the andplay is excessive, the case halves must ba re-
placed.

G Lift the crankshaft oul, togethier with the cam chain and primary
chain and eet them an a clean surface (see illustration).

7 The main bearing inzarts can ba removad from their eaddles by
puszhing their canters to the side, then lifting them out [see illustration).
Keap the bearing insarts in order. The main bearing ail clearance should
be checked, howewer, bafore removing tha inzers (saa Step 13).

Inspection
Refiar to ifstrations 25.8 and 25,10
8 Check tha clutch housing bearing for wear ar damage (see Hllus-

tration). Replace the clutch housing if necessary. Also inspect the
slots In tha houeing (see Saction 19).
9  If you haven't already done 20, mark and ramava the connacting

258 Inspect the bearing in the center of the clutch housing -
replace the clutch housing if it's wom or damaged

25.10 Inspact the crankshaft at the following polnts:

Al Main bearing joumals BF  Prisuny chai gear
B) Connecting rod joumsls £}  Balancer gear
&) Cam chain gear
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25,13 Lay the Plastigage strips |arrow] an the journals, parallel to
the crankshall centerline

26,16 Bearing thicknesses are identified by color codas an the
sides of the bearings

rads from the crankshaft [see Section 26).

10 Glean the crankshaft with solvent, using a rille-cleaning brush to
srub out the oll passages. If avallable, blow the crank dry with com-
prassed alr, Check the main and connecting rod journals far uneven
wesr, scorng and pits {see illustration). Fub a copper coin scross the
|aurnal several times - if a journal picke up copper from the coin, it's
tee raugh. Replace the crankshaft,

11 Check the balapcar gear, camshaft chain gear and primary chain
gear an tha crankshaft for chipped teeth and other wear, If any unde-
zirable conditions are found, replace the crankshaft. Check the chains
&5 describad in Seclion 2B, Check the rest of the crankshalt for cracks
and other damage. It should be magnafiuxed ta reveal hidden cracks -
a dealer service department or motorcycle machina shop will handla
the procedura.

12 Sat the crankshaft on W-blocks and check the runout with a dial
indicator touching one of the center main journals, comparing your
lindings with thiz Chapter's Spacifications. If the runout exceeds tha
linit, raplace the crank.

Main bearing selection

Refar to ifestrations 25.13, 25.15, 25,16, 25.18, 25.20, 25.27 ard
25,22

13 To check the main bearing all clearance, clean off the bearing in-
serts (and reinstall them, if they've been remaved fram tha case) and
lower the crankshaft inta the upper half of the case. Cut four piacaes of
Flastigage (lype HPG-1) and lay tham on the crankshaft main journals,
parallal with the joumal asis (see illustration).

25.15 Meassuring the width of the crueshed Plastigage (be sure to
use the comrect scale - standard and metric are included)

[T
25.18 Measure the diameter of each crankshat journal st saveral
points to detact taper and out-of-round conditions

14 Very carefully, guide the lowar caga half down anto the upper
case hall. Install the large (8 mim) bolts and tighten them, uging the
recommendad saquence, to tha torquea listed in this Chapter's Specil-
cations (sea Section 22). Don't rotate the crankshat

13 Now, remava the bolts and careafully lift the lower casa halé off,
Compare the width of the crushed Plastigage on each journal to the
acale printed on the Plastigage emmelope fo obtaln the main Brearing oll
claaranca {sea llustration). Write down your findings, then ramove all
traces of Plastigage from the journals, using your fingemel or the sdge
of a credit card,

16 If the oll clearance falls into the specified ranga, no baaring re-
placement is required (provided they arain good shape). f the clear-
ance is more than the standard range, but within the sarvica limit, re-
place tha baaring inserts with insens thal have blus paint marks (see
illustration). then chack tha ail clearance orce again (hese are the
thickest bearing inserts, and may ba thick snaugh to hring bearing
claaranca within the specified ranpge), Always neplaca all of the Inserts
al the same tima.

17 The clearancea might be slightly greater than the standard clear-
ance, but that doesn't matter, as long as It lsn't greatar than tha max)-
miurm clearance or lass than the minimum clearance,

18 If the clearance |s grealer than the sarvics limlf llsted in this
Chapter's Specifications, measure the diameter of the crankshaft jour-
naks with a micromatar (sea illustration) and compare your findings
with this Chapler's Specilications. Also, by maasuring the dlamater at
a numbar of paints around aach jourmal’s dreumberenca, you'll ba abla
to detarmine whathar ar not the journal is out-of-round, Take the
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£5.20 Use the marks [or absence of marks) on the crankshaft
(this crankshaft has no marks) . . .

Ay No. 1 main bearing journal mack
Bl No. 2 main baanng journal mark
&} No. 3 mein beaning jaurmal mark
D) MNa. 4 main bearing journal mark
El MNa. 1 connecting rod joumal mark
Fl Mo 2 connacting rad joumal mark

Cranbzhaft Main Bearing Insert Selection

Crankcase Main Crankshaft Main Bearing |nsert*
Bearing Bore lournal Diameter Sire _

Diameter Mark i Mark Colar Part Number | Jourmal Nos,

G2028-1102 23

o g Brown 0281274 1,4

| SATR1 100 3
Nine Blue |-
<y o " [samsarz | 1,4
8] Mone GA028-1100 23
P Black =7
Moo 1 JI28-1273 | 1,4

*The bearing [nserts for Mas. 2 and 3 jourmals have oil grooves,

2523 .. to determine the propar main baaring sizes

measurament &t @ach end of the joumnal, near the crank throws, 1o de-
termine if the journal is tapered,

19 I any crank [ournal has wom down past the service imit, replace
the crankshalt,

20 It the diameters ol the joumals aran't less than the servica lmit
But ditfer from tha aeiginal markings on the crankshaft {see illustra-
tion), apply new marks with a hammar and punch.

If the joumal measures within the “no mark” range listed in the
Specifications, dan't make any marks on tha crank (there shouldn't ba
any marks thare, anyway).

If the journal measures within the “1" mark range listed in tha
Specilications, make a “1" mark on tha crank in the area indicalsd (i
it's not already there).

21 Remava the main bearing insarts and assemble the case halvas
isee Seclion 22). Using a telescoping gauge and a micromater, mea-
sure tha diameters of the main begring bores, then compars the mea-
surements with the marks on tha uppar case half (see illustration).
Compara tha bore maasurements with those listed in this Chapter's
Specificalions. Also compare the bore measurements to tha marks on
tha erarkcase to find cut whathar the marks are accurate.

22 Using tha marks an the crank and the marks on the case, deter-
mir tha bearing sizes requirad by referring to tha accompanying
bearing salection chart (see illustration).

K .
- « « In conjunction with the marks or absance of marks) an
the case (this case has no marks)

Al No. 1 main bearing boe mark
8] No. 2 meawn bearing bore mark
Gl Ma. 3 main bearing bore mark
Ol No. 4 main bearing bare mark

25.23 Maka sure the tabs in the bearing inserts {arrows) fit
into the notches in the web; the center two main bearings have
oil grooves

Installation

Refar to Nustrations 25.23, 25.27, 25 304 and 25,508

23 Seperate the case halves once again, Clean the baaring saddles
in the case halves, than install tha bearing inserts in their wabs in the
case (see illustration). The centar two bearing inserts hava ol
groaves. YWhan Instaliing the bearings, use your hands anly - don't tap
them into place with 8 hammer.

24  Lubricate the bearing inserts with anghe assembly |ube o mok-
based greasza.

25 You can install the connecting rods on the ankshaft at this point
il the top end was removed from the engina (sae Section 26,

26 Loop tha camshaft chain and the primary chain over the
crankshaft and lay them onto their gears,

27 Check to make sure the cam chaln guids retaining pin and lack-
pinare in position. If the connecting rods ara in the anging, place
pieces ol hose over the stude ta protect the cranlahait jses Mustra-
tion).

28  GCarefully lower the crankshalt inta placa. I the conneating rods
are in the engine, guide them oanta the crarkshaft pumals.
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2527 Before you install the crankshatft, chock ta ba sure the
eam chaln guide retainar pin (lower arrow) is pushed all the
way In and its lock-pin (upper arrow) is In place - if the connecting
rods are installed, put pieces of hose on the studs to protect
the crankshaft

25 30b . . .and tha beveled side of tha clutch housing thrust
washar must face toward the ball bearing an the
transmission main drive shaft

26 Assemble the case halves (gee Section 23] and check o maka
st tha crankshalt and tha transmission shafis turn reehy.

90 Install the oil pump driva gear and clulch housing. Tha pin In the
gear must engage e notch in the housing (sae lustration). Tha
bevelad =ide of the clutch housing thrust washer faces the ball baaring
an the transmission main drive shat [ses illustration).

25 Connecting reds and bearings - removal, inspection, bearing
salection and installation

25.30a The pin in the oil pump drive geear miist angage the nateh

Removal

Rafer (o fMustraticns 26,1, 26.2, 26.3g and 26.3b

1 Belore ramaving the connecting rods from the crankshaft, mea-
sure the side claarance of each rod with a fesler gauge [see illustra-
tion). If the clearance on any red iz greater than Lhat listed in this
Chapter's Specifisations, that rod will have to b replacad with & new
ong.

2 Lging & center punch, mark the pasition of each rod and cap, rel-
ativa ta its position on ihe crankshatt (see illustration).

in the clutch housing (araws). . .

28.1 Slip a fealer gauge blade between the connéctng roil and
prankshaft throw [arrow] to check connecting rod sids claarance

282 Make number marks (armaws] an the cannecting rod and cap
sa they can be reassembled in Ltheir ariginal positions, and note
the relationship of the connecting rad to the crankshatft - the
letter mark acrass the rod and cap indicates the eennecting rod

weight grade
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26.3a Remova tha cannecting rod nuts (arrows). . .

3  Unscrew the bearing cap nuts, saparata the cap from the rod,
then detach tha rod from the crankshafl (see illustrations). If the cap
is- stuck, tap on the ends of the rod halts with a sofl face hammer to
frea tham.

4 Separate the bearing inserls from the rods and caps, keeping
them in order so they can ba reinstalled in their eriginal locatiane.
Wash the parts in solvent and dry them with compressed air, if avail-
able.

Inspection

Refer to Nustralion 28.5

5  Check tha connecting rods for cracks and other abvious damage.
Lubricata the piston pin for aach red, install it in the proper rod and
chack for play (see illustration). I it is Ioose, replace the connecting
rod and'ar the pin.

6 Rafer lo Section 24 and examine tha connecting rod bearing in-
serts. f they are scored, bedly sculfed or appear to have been seized,
new bearings must ba installad. Always replace the bearings in the
connacting rods as a set. If they ara badly damaged, check the corre-
sponding crankshafl journal. Evidence of extreme heat, such as dis-
coloration, indicates that lubrication failure has occurrad. Be sure to
thoroughnly check the ol pump and pressure relief valve as wel! as all
oll holas and passages before reassembling tha engine,

¢ Have the rode checked for twist and bending &t a daaler sarvice
departmant or other motoreyele repair shop.

Bearing selection

Refar fo Mustrations 28, 208, 26.20b end 26.21

8 Hthe bearings and journale appear to ba in good condition,
chack the oll clsarances as follows:

9 Start with the rod far the number one eylindar. Wipe tha baaring
inserts and the connecting rod and cap clean, using a lint-free cloth.
10 Install the bearing inserts in the cannacting rod and cap. Make
sure the tab on the bearing engages with the noteh in the rod ar CAP,
11 Wipe off the connecting rod joumal with a lint-free cloth. Lay a
sfrip of Plastigage (type HPG-1) across the top of the journal, parallal
with the journal axis [see illustration 25.13).

12 Position the connecting rod an the bottom of the joumal, then in-
stall tha rod cap and nuts. Tighten the nuts to the torque listed in this
Chapter's Specificaticns, but dan't allow the connecting rod to rotata
at al,

13 Unscrew the nuts and remove the connacting rod and cap from
the journal, being very careful not to disturb the Plastigage. Compara
the width of the crushed Plastigaga to the scale printed in the Plasti-
gapge envalope (see illustration 25.15) to datarmine the Baaring oil
Claarance.

14 If the clearance is within tha range listed in this Chapter's Specifi-
cations and the bearings are in perfect condition, they can be reused,

26.5 Checking the piston pin and connecting rod bore for woar

If tha claarance |s beyond the standard rangs, but within tha sanice
lirit, replace tha bearing Inserts with inserts that heva blus paint
marks, then check the oil clearanca onca agsn (these are te thickes!
baaring inserts, and may be thick enough to bring baarng clearance
with the specified ranga). Always replace all of the inserts at the same
time,
15 The clearance might be slightly greater than the standard clear-
ance, but thel doesn't matter, as long as it isn't greater than the maxj-
muUm chearancs of less han the minimum clearanca
16 1f the clearance is greater than the seovice Imit listed in this
Chapter’s Specifications, maasura the diameter of the connecting rod
Journal with a micrometer and cempare yaur findings with this Chag-
ter's Specifications. Also, by measuring the diametar at a numberof
points around the journal’s clreumferance, you'll be able to determing
whether or not the journal is aut-of-raund, Take fhe measurement al
each end of tha journal to determine if the journal is tapared,
17 If any Journal has worn down past the service limil, reglace the
crankehaft
18 If the diamater of the journal isn't (255 than the sandcs limit b
differs from the ariginal markings on the crankshalt (see ilustration
25.20), apply new marks with a hammer and pinch

If the journal measures within the “no mark” ranga Ested in this
Chapter's Specifications, don't make any maks on the crank ithers
shouldn’t be one there anyway).

If the journal maasures within the *0° mark range listed In this
Chapter's Speciications, make a “0" mark on the crank In the eeg in-
dicatad ( not alraady there).

“
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26.20a Assamble the connecting rod and measure the diameter

of the bore with a telescoping gauge - then measure the gauge
with @ micrometar

Connecting Rod Big End Bearing Insert Saloction

Con-rod Big End| Crankpin Bearing Insert
Eura.hlj.l‘!a:::;nmer Dl:qn;;:er g;[j;- Pt i o o
o a Black | 920281349
MNone None
o Mone Blue 92028-1348
None ) Brown 92028-1350

26.21 .. .can be used, in conjunction with this chart, 1o determine
the corract bearing inserts to install

13 Remave the bearing inserts from the eannecting rod and cap,
lher essembla the cap to the rod. Tightan the nuts to the tarque listed
in this Chapter's Specifications.
20 Using a telescoping gauge and a micrometer, measure the inside
dismater of tha connacting rod (see illustration). The mark on the
connecting rod (if any) should coincide with the measurement, but If it
doeen't, make a new mark (ses illustration)

If tha Inside diameter measures within the "no mark” range listed
In this Chapler's Specifications, don't make any mark on the rod (thare
shouldn't be one thare anywayl.

It tha inside diameter measures wilhin the “0" mark range, make
450" mark on the rod (it shauld aiready be there),
21 By refarring to the accompanying chart (see illustration), select
the carrect connecting rod bearing insers,
é2 Repeat the bearing selaction procedure for the remaining con-
nacting rod,

Installation

23 Wipe off tha bearing insers, connecting rods and cape. Install the
Inserts into the rods and caps, using your hands only, making sure tha
tabs on the inserts engage with the notehes in the rods and caps.
When all the inserts are installed, lubricate them with angine assembly
lube or moly-based greass. Don't get any lubricant on the mating sur-
faces of the rod or cap.

24 Assembla each connecting rod le its proper journal, making sure
the previously applied matchmarks correspond te each othar and the
arow casting on the piston paints to tha front of the engine (see illus-
tration 14.3). Alzo, the letter prasent at the rod/cap saam on one side

A
=

26.20b Therae's a letter that indicales weight grade on aach
cannecting rod; a “0” or the absence of 2 *0" around the letter, .,

272 Correct alignmant of tha marks on the balancer gear and
crankshaft gear is essential ta prevent savere engine vibration

of the connecting rod is a welght mark. If new rods are being installed,
they should both have the same letter an them fo minimize vicration.
25 When you're sure the rods are positioned cormactly, tighten the
s to the torgque listed in this Chapter's Specifications.

26 Turn the rods an the crankshaft. If any of tham feel tight, tap on
the bottom of the connecting rod caps with & hammer - this shoud ra-
lieve strass and free them up. If it daesn't, recheck the beerng clear-
anca.

27 As afinal step, recheck the connectng rod side clearancas jsae
Step 1). If the clearances aren't carract, find aut why before proceed-
ing with engine assembly.

27 Balancer shaft - remaoval, inspaction, bearing selection and
installation

Remowval

Refer to iMustratian 27.2

1 Splt the crankcase (see Section 22,

2  Ifyou're only planning to remove the balancer inat the crankshat,
turn the crankshaft until the marks on the balaneer a8 crankshatt
gears are aligned (see illustration).

3 Lift tha balancar shaft and gear out of the crankcass.
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a7.6a The balancer bearing inserts near the external oil line have
oil groovas. . .

Inspection

Refar to iilustrations 27.5a and 27.5b

4  Check the shafl and gear for waar and damaga. Make sure lhe
springs inside the gear are not brokan. Replace the balancer shatt if
yau find any undesirable conditions.

5  Check the bearings for wear and for damage such as grooves,
nicks or small bits of faralgn material stuck in their surfaces (see illus-
tratione). Raplace them if they aren't in parfect condition

Bearing selection

Heler to flustrations 27.13 and 27,15

6 Tocheck the balencer bearing oil chearance, clean aff the bearing
inserts fand reinstall them, if theay'va baan removed from the case) and
lower the balancer shaft into the upper half of the case. Gut two pleces
of Plaslipage [bype HPG-1) and lay them on the balancer journals, par-
aliel with the journal axis,

7 Very carafully, guide the lower case half down onta the upper
casa hall. Install the large (8 mm) balte and tightan tham, using the
recommended sequenca, ta the tarque listed in this Chapter's Specifi-
cations (see Section 22). Don't rotale the balancerd

8 Mow, remove the bolls and carefully lift the lower casse half off.
Compare the width of the crushed Plastigage on each journal to the
scale printed on the Plastigage envelope to obtaln the balancer bear-
ing oil clearance. Write down your findings, then remove all fraces of
Plastigage from the journals, ueing your fingernail or the adge of a
credit card,

g If the oil clearance falls into the specifiad ranga, no baaring re-
placement is required [providad they are in good sheape). I the clear-
ance (& mara than the standard range. but within the service limit, ra-
placa the bearing inserts wilh inserts that have blus paint marks (see
filustration 26.16), then check tha all clearance ance again [these are
the thickest bearing inserts, and may ba thick enough to bring baaring
claaranca within the specified rangs]. Always replace all of tha inserts
at the same tima.

10 The clearance might be slightly grealer than the standard claar-
anca, bul thal doesn®t matter, as long as it isn’t greatar than the maxi-
mum clearance or l&ss than tha minimum clesrance.

11 H the clearance is greater than the service limit listad in this
Chapter's Specifications, maeasure the diamatar of the balancer jour-
nals with @ micrometer and compare your findings with this Chapter's
Specifications. Alzo, by measuring the diameter at a number af paints
around each journal's cirgumferénce, you'll Be able to determing
whether or not the journal ie aut-of-raund. Take the measurement at
each and of tha journal to determine il the journal is tapened

12 | either belancer joumal has worm down past tha sarvice limit, re-
place he balancer shaft,

27.5h . ..while the inserts al the opposite end of the balancer
are smooth

s R - l

27.13 There's a journal diameter mark (or no mark, as on this
balancer] an e&ch balancer waight; there's 220 a size mark for
each bearing bore on the case. . .

A} Left beaning bora size mark
B) Rigfit bearing bone sz mark

13 [I the diameters of tha journals aran't less than the servica imit
bt differ fram the original markings an the balancer shaft (see llhus- ‘
tration), apply new marks with a hamimer and punch.

If the journal measures within the "no mark” range listad in the
Specifications, don't make any merks on the batancar {thans shaldn't
ha any marks there, anywayl.

If the journal measuras within the 0" mark range listed in the
Specifications, make a 0" mark on the balenoer in the area indicated
{if it's not already thera).

14 RAemove the balancer bearing Ingars and assemble e case
hatwas {see Section 22). Using a telescoping gauge and 4 misrmmster,
maasura the diamelers of the balancer baaring bores, then compare
the measurements with the marke an the uppes case hell (soe lllustra-
tion 27.13). Compare the bore measurements with those listad in this
Chapter's Specifications, Also compare the bone massuremarits 10 e
marks on the crankcass to find aut whathar the marks an aoourate
16 Using the marks on the crank and the marks an the case, datar-
mine the bearing sizes required by refering to the accompanying
bearing sekection chart (see lllustration).

installation

16 Saparate the case halves once agan, Clean the baaring saddles
in the case hakes, then install the baaring ingeris in thair webs in tha
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Baaring Insert Selection

Crankcase Balaricer Shaft SiBzar’ing Insert
Bearing Inside | Journal Dia- CD;:'I' Pare Mumbae
Diameter Mark | meter Mark
(=] L= Brown | 920281497
- Mone Mone Blug 92028-1495
T = Blons Black | 92025-1496
Mane o

“Hiack aon 1557 and [aler madals
““Blua on 1897 and kalar models

27.16 .. .use them In conjunetion with thi= table to select the
corract bearing size

case (see illustratians 27.5a and 27.5b). The bearing insert next ta
Ihi cil line has an oll groova. Whan installing the bearings, use your
hands anly - dan't tap them inta place with a hammar.,

17 Lubricate the bearing insarts with engine assambly lube or moly-
bazad grease,

18 Carefully lay the balancer in tha baarings. Be cure the “ - " mark
on the balancer gear aligns with the 0" mark on tha crankshaft gear
(see Nlustration 27.2). Incorrect allgnment will cause savars angineg vi-
bration.

18 The remaindar of installation is the revarss of the ramoval steps.

28 Primary chain, camshaft chain and guidas - ramoval,
Inspection and installation

Removal

Primary chain and camshaft chain

1 Remove tha engine (see Section 5),

¢  Separate the crankcase halves (see Section 22,
3 Remowe the crankshaft (see Section 25),

4 Femove the chains from the crankshatt,

Chain guides

i The cam chain frant guide can be lifted fram tha eylindar block
alter the haad has been removed (sea Saction 13),

6  The cam chain rear guide is fastened to the crankcase with a re-
taining pin and lock-pin (sea illustrations 23.6a and 23.6h). Pull out
the lock-pin and push the retaining pin out, then lift out the chain
guide,

1 The primary chain guide in the lower case half is secured bya
Ealt (see ilustration 23.5).

8 The primary chain gulde in the upper casa half ks seoured by twa
baite,

Inspection

Primary chain and camshaft chain

Aefar to iffustraton 28.9

8  The primary chain and camshaft chains are checked in a similar
manner. Pull the chain tight lo eliminate all slack and maasure the
length of twenty links, pin-to-pin (see ilustration), Compare your find-
Ings to this Chapter's Specifications,

10 Aleo check the chains for binding and obwicus damage,

11 If the twenty-link length is not as specified, or thera iz vizibla
damage, replace tha chain

Chain guides

12 Check the guides for deep grooves, cracking and other ohvious
damage, replacing them if necessary.

28.8 When checking the camshaft chain or the primary chain,
measura the length of twenty links and compare to the Iangth
listad in this Chapter's Speciications

Installation

13 Installation of these componants is the revarsa of the remoyal
procedure. When installing the primary chain quides, appty a non-
nardening thread locking compound to the freads of the bolts.
Tightan the bolts lo the terque listad in this Chapler's Spacifisations,
Apply engine all to the faces of the guides and to the chains,

28 Transmission shafts - removal and installatian

Refer to illustrations 25.3a and 20.3h
Removal

1 Remowve the engine and clutch, then Separate the case halves
(see Sections 5, 18 and 22),

2  Before remaving eithar shafl, chack,the hackiash of cach set of
qears.; To do this; mount & dial indicator with the plunger of fhe indica-
tor touching & taath on one of the gears, then move the gear back and
forth within its freeplay, holding its companian gesr stationary, Check
sach set of gears, recording the maasurements. and campare the re-
sults to thie Chapter's Specifications. If the backlash batwean any palr
of gears exceads the limit, replace both gears (sae Saction A,

3 The output shaft can simply be litted cul of the uppar hatl of tha
cese (see llustration). The main drive shaft (ses Hlustration) is re-
maved together with the clutch housing (=ss Saction 230 Il thay ara
SIUGH, Use a soft-Tace hammer and genlly tap on the bagrings on the
ends of tha shafts 10 free them.

24.5a The output shaft {arrow) can simply be lifted out, .,
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29.5 At each end of the shafts there's a 50t pin for the small
bearing end a set ring for the largs baaring

20.3b . . .the main drive shalt is removed together with the

rerrey
(TR R L]
_‘t.llll

Farspnpen

20.6b .. must fit over the sot pin (lower arrow) - the groove in the
large baaring must fit over the set dng (upper arow), .,

4 Rafar to Section 30 for Information pertaining to fransmission

shaft service and Section 31 for information pertaining fa the shiit
drum and forks

Installation

Refer to Nustration 29.5, 28.6a, 2865 and 20.6c

5 Check 1o make sure tha sel pins and rngs are present i he ug-
per case half, where tha shatt bearings saat (see lllustration].

&  Carelully lower each shafll into plece. Tha holes n ihe nasdls
Bearing outer races must engaga with the et ping, and the grooves n
tha ball bearing outer races mustangags with the set Angs ses Blus-
trations).

¥ The remainder of instalkation is the reverse of ramoval,

30 Transmission shafis - disassambly, inspection and
reassambly

Mote: Whan disassembiing the fransmission shatls, place the parts o
a fang rod or thresd & wire through them fo keeo them i ordes and
28.8¢ . . .if the bearings are correctly installed, they will fit into facing the praper direction.

their saddlas with no gap batwean the bearing and case 1 Remave the shafls from the case [see Section 20,

lllIllllllllllllllllllllllllllllllllllllllIlllllIIllllllllllllllIIIIIIIIIIIIIIIIIIIIII‘I
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30.4b .. .the outer bearing, inner bearing and spacer jarrow). ..

Main drive shaft

Disassembily

Refar to ifustrations 20.2 end 30.4s through 304

2  All of the main driva shatt parte slide off the shaft except first
gear, which is integral with the shaft, and tha ball bassng, which is 3
press fit {(sea illustration).

&  Each freewhealing gear is sacured with a toothed washer and
&nap-ring. Use snap-ring pliers to remove the enap-rings, Caution;
There ara twa sizes of snap-rng, with only & small difarance between
them. Be sura fo kaap tha snap rings in ther origing locations and ta
raplace therm with anes of the same siza.

4 To disassembla the main drive shall, refer to the accompanying
photographa (see liustrations)

30.4d .. .remove the enap-ring and 3040 . . slide off the sixth gear bushing 30.4f ., . .than remove the snap-ring. . .
toothed washer, then siide off and toothed washer, . .
sixth gear, . .
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Inspection

HAefar fo Nustrstion 30.8

5 Wash all of the compenants In glean ssivent and dry them off,
Rotate 1he ball baaring on the shaft, fealing for tightnass, rough spats
and pxcessive Icoseness and listening for noses, I any of thass con-
ditian=s are found, replscs the bearing, This will reguire the uss of a hy-
draulic press or & bearing puller setup. 1 you don't have gccess to
the=eo tools, taka the shaft-and bearing to & Kawasaki dealer or othar
motaorcysle repalr shop amnd have tham prees the old bearing off tha
shaft and install the naw ana.

& Measure the shift fork groove batween third and fousth gaars, if
tha groove widlh axcesds the figure listed i this Chaptar's Specifica:
tions, raplace the third/fourth gear assembly, and also chack the
third/igurth gaar shift fork (see Section 31)

7 Check tha gear teeth for cracking and other obvicus damage.
Check tha sixth gear bushing and the surface in the innar dismeder ol
gixth gear (and the fifth gear bushing, if equipped) for scoring or heat
disealoration. Il the gear or bushing |s damaged, replace it

8 Inspect the dogs and the dog haolas in the gears for excessb
waar (see illustration). Peplace the paired gaars a8 3 sat if necessary.
9 Check the neadle bearing and outer race for wear of heat dscol-
aration and replace them if nacessarny,

—

.

30.4h .. .remove the snap-ring and 30.4] . . .and the fifth gear bushing
toothed washer. . . (il equipped)

30.10 The teeth of tha toothed washers should not be aligned
with the gap In the snap-ring; the gap in the snap-ring should be

centerad within a shall groove
B 1}  Teeth of foothed 4] Gapinsnap-rng
= brar ] -1
30.8 If the gear dogs and dog hales (arrows) show signs of 2) ?:;mad e E gm 9
encessive wear, replace the gears as a set 3 Shar o
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Reassembly

Aatar fo Mustrations 30010, 30,11a Srough 30,116 and 50,19

10  During reazsambly, dlways use new anap-rings and align the
epaning of the ring with a spline grocve jaee iHustration).

1 To reassemble the main drive shaft, refer ta the accompanying i-
lustrations, Lubricate the components with engine oll belere assem-
gling them (see llustrations).

12  Check the assemblad main drive shaft to make sure all parts are
installed correcthy [see iMustration).

Output shaft

Disassembly

Rafer to ilustrations 30.15a through 30.15p

13 All of the autpul sheft parts slide off the shaft excapt the ball

bearing, which is a press fit. Fifth pear (s secured (o the shatt by three
steel balls, Installed in channeals in the gear, which must be spun out-

ward by cantrifugal force. To da this, spin the shaft with ane hand, and 30.11a If the main drive shaft filth gear has a separate bushing,
At the same time, lift the: gear with tha athar hand, This miay take sev- install it s0 its oil hole lines up with the hole In the shaft
gri! tries.

e T

-2 ] 1 | 5 Sy - s, i 2i =
30,110 Install fifth gear with its dogs 30.11¢ Install the third-fourth gear cluster S0.11d Install @ snap-ring in the noxt
facing away from first gear: install a with third gear (the smallar gear) toward shait groove, , ,
toothed washer and secure it with a fifth gear
&nap-ring

+ « -and place a taothed washer 30,11 . . .Allan the oil hole in the sixth 30.11g Install sixth gaar with its ffat sids

. 11e
against it gaar bushing with the ail hole in the shaft, away fram fourth gear and place a
then slide the bushing down against the toothed washer next to it . .

toothed washer
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a0.11h .. .than sacura tha gear and 30,110 Install second gear. . . a0.11] .. = spacer. ..
washer with a snap-ring

30.11k .. .the baaring. .. 30.111 . . .the bearing outer race. . .

e * dth 3rd sth"lil.

40,12 Main drive shaft components - assemhbled view

14 Each freawhasling gaar is sacurad with a toothed washear and
gnap-ring. Use snap-ring pliers to remove the snap-rings

15 To disassamble tha output shaft, rafer to the accompanying ilus-
tratione,

30.15a Pull nl'l'lhl hlﬂl'll'lﬂ outer race.

RAeassembly

Inspection

pe : ¢ : Th Rafar to ilestratians 30.17a through 30.17p
18RRI N = &wﬁ: o f':: ﬂ:ﬁ ms;ﬁ-:;::_urt ;:u:feth.lraa. d::l 17 Reassembly is basically the raverss of the dlsasuarnhl',' proce-
SE Ihe Same. minomt 51 Cnoning M bl dure (see lllustrations), but take nate of the folowing ponts;

vou'll ba checking it on fiflh gear and sixih gear. a) Alweys use new snap-rings and alion the opening of the ring with
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30.151 . . .to disangage tham from these

[ - k. AT oA
30.15d The next gear on the output shaft

30.15e ...it containsg thrae steel balls

is fifth gaar. .. (arrow) that will pravent the gear from slots {arrow) - 1o do so, spin the shaft
being removed unless they're flung rapidly with ona hand while trying to slide
outward by centrifugal force. . . the gear off with the other; it may taks

sovaral tries, but the gear will coms off
with light hand pressure onoa the badls are
spun outward

-
[
ol
: B -
30.15g Remove the snap-ring and 30.145h ., this will exposa the bushing 30,151 . . .shde off the bushing and
toothed washer, then slide third gear off shared by third and foaurth gears. . . tourth gaar

the shatt. . .
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30.15] Remave the toothed washer, then 30.15k .. .and slide sixth gear off
the snap-ring. . . the shaft

£

washer. . .

30.15c Pull the oll seal off the bearing collar 30,15p If the bearing is wormn or damaged, place it in a baaring
splittar, press it off the shaft and press anew ana on (or have the
job done by a motorcycls dealer)




3047b .. .and install second gear (flat side toward bearing], then
gscure it with a toothed washor and snag-ring

50.17e Ingtall sixth gear with its fork a0.17d Install a snap-ring in the groove 30.17a .. .place a toothed washer next
groove away from second gear farthest down the shaft. . . toft..

30.17f . . .install fourth gear. . .

2 spline groove (see lllustration 30.10).

H) Whan installing the bushing lor third and faurth gear, align the oil
hole in the Buzhing with the hale In the shaft.

¢} When installing fifth gear, don’t use grease to hold the balls in
place - 1o do so would impalr the positive neutral finder mecha-
nism. Just sat the balls in thalr holes (the holes that they can't

30.17g .. .and its bushing (align BOTH all holes in the bushing
with thosa In the shoft)

pass through), keep the gear in a verical position and carelully
set it on the shaft {engine all will help keep them in place). Tha
spline grooves that contain the holes with L balls must be
alignad with the slots in the shaft spine grooves,

Lukrizate the componants with engina ol bafare aesemiding
them.




2-56

Chapter 2 Engine, clutch and transmission

29 i Rt
3017k .. .must align with the balls in fifth
gear {arrow) when it's installed

30.17n .. .and the bearing outer race - the assembled output
shaft should look like this. , .

« « install 8 toothed washer

= ik

30,17} .. .and secura them with & snap-

nextto il .. ring; the slots in tha shaft {arrow). . .

A kWL
i b Tl s 'w’i:.'
: PGS (4 kR i il ! o
30.17a .. .don't forget the Q-ring, collarand seal on the ather and
of the shaft

31 Shift drum and forks - rémoval, inspaction and installatian

tione 5 and 22)

Removal

Rafer to Wustrations 31.2a, 37.28, 31.2¢, 51.3, 31.4. 31.53 andl 31.5b
Remaove the engine and saparate the crankeasa halves (see Ses-

:

“

2  Support the ehift forks and pull the shift rod out {aee lustre-
tions).

3 Ramave the shift drum bearing rotaining bolls (et illustration),
4 Remove tha cotter pin (split pin) and pull out the guida pin (5o -
lustration),
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o J

30.17p Output shatft detalls

31.2b Mote the positions of the shift forks on the rod, then slide 31.2c It's a good Idea to raassemble the forks to the rod

out the rod and remova tha forke

1.3 Remove the shift drum bearing retainer bolts (arrows) 31.4 Remove the cotter pin (split pin) and guide pin (arrows). ..
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5  Pullthe shift drum out of the case far anaugh to remove the
thirdfourth shift fork (see llustration), then slide the shift drum out of
the case |see illustration).

Inspection

Refar to Mustration 31.7

& Check the edges of the grooves in the drum for signe of axcas-
sive wear, Measure the widths of the groovas and compara your find-
Inge to-this Ghapter's Spacifications. Ghack the cam and baaring on
tha end af the shift drum for wear and damage. If undasirabde eandi-
tions are found, remove the endplate screw and raplace the cam and
bBearing,

7 Check the shift forks for distortion and wear, espaaially at the fork
aars, Measura the thickness of the fark aars and compare your lind-
ings with this Chaptar's Specilications [see illustration). i they are
discolorad or severely worn they arg probably bant, If damaga or wear
{s evidant, check the shift fark groove in the corresponding gear B35
well. Inspact tnhe guida pins and the shalt bore for axcessive wear and
distortion end repkace any defective parts with new ones.

B Check the shift fork rod for avidance of wear, galling and cther
damage. Maka sura the shift forks move smoothly on the rod. If the
shafts are worn or benl, replace them with new ones,

Installation

8 |nstallation is the reversa of ramoval, noting tha follawing points:

a) Install the shift drum part-way inlo the case and install the
third/fourth shift fork (the long end goes anto the drum first).

bj Ba sura to Use & new catter pin (split pin) and install it correctly
[saa Hustration 31.4).

c] Lubricate all parts with engine oil befors installing tham,

dl Apply & non-parmanant lacking agent to tha threads of the bear-
ing retainer bolts and tighten them securely.

32 |Initial sl;nl-t-up_m'ter overhaul

Mote: Make sure the cooling system (s chacked carafilly (espacially
the cooiant level] bafore starting and running the engire.

1 Make sure the angine oil kevel is correct, then remove the spark
plugs from the engine, Place the englne STOP switch In the Off posi-
tionand unplug the primary (low tansion) wires fram the coil.

2 Turn on the key switch and crank the angine over with tha starter
until tha ol prassura indicator light goas off (which indicates that o/l
pressura axizts). Rainziall the spark piugs, connect the wires and tum
the switch to On. Note: If the ol pressure lioht wan't ga aut, remove
the off filtar (sae Chapter 1). Hold the fifter with the opan end upright
and paur oll Into the canter hale until the filter is full. Let the all settls,
then log it off again [you may need o do this twicel, Rainstall tha filter
f@ srmadl amotnt of oil may laak out whan vou insiall ft).

3 Make sura there is fugl in the tank, then turm the fuel tap to the On
position and operale the choke.

31.7 Measure the thickness of the shift fork sars

4  Start the engine and allow it to run & a moderataly fast idie undl i
reaches cperating temparature. Warning: /f the all prassure idieator
light doesn't go off, ar it comes on while the engine is ning, sap the
angine mmeadiately.

&  Chack carefully for oll leake and make sure the fransmission and
contrals, ezpacially the brakes, function propedy bafors roed testing
the machine. Refer lo Section 33 for the eeommendad braak-in pre-
cedure,

& Uponcomplation of the road test, and after the angina has
cocled down completely, recheck the valve clearancas (see Chap-
ter 1),

33 Recommended break-in procedurs

1 Any rebuilt enging needs time to break-n, aven if parts have bean
instalbed in their original locations. For this reagon, traat the maching
qently for the first few milas o make sure ofl hes creuleled throughout
the engine and &ny new parts installed have stared to seat,

2  Even greator cara is necessary if the engina has baen rabored or
a naw crankshaft has haan installed. inihe case of a rebore, tho an-
gine will have to be broken in as if the maching were naw, This means
greater use of the transmission and a restraining hand on the throtts
until at least 500 miles (B00 km) have been cowared, Therd's no point
in keeping to any set spead |imit - the maln ides is to kaep from |up-
ging flabouring) the engine and to gradually increass performance it
the 500 mile (A00 km) mark is resched. These recommandations Gan
be lessened to an extent when anly a new crankshaft i installsd, Ex-
perionea s the best guide, since it's aasyio tell when an engine is -
nindg fraaly. :

32 Ifalubrication failure is suspected, stop the englne immediately
and try ta find the cause. I an angine Is rn withiout ofl, even for & shart
perind af ima, savers damage will ocgur,

|
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1.1 Cooling system - exploded view
(EM500 shown; EN450 similar)

Rasenvoir lank (UK]

Fillar meck

Thermaostat housing covar
Thermostat

Temperature sendev (for gauge or
warning fght)

Thermostet housing

Hasas

Coolant tubas and O-rings
Tamperature control vaive (UK madels)
10 Coofant tube

11 O-rings

12 Water purmp cover

13 Water pump drain boit

14 Gaskst

18 Impeafler

16  Mechanical seal

17 Water pump hausing

18 ON zeal

13 Gaskat

20  Wefar pumng shart

21  Coolant fifter (LK modals)

22  Coolant fiter body (UK modlels)
23  Fan and mator

24  Thermostatic switch (far fan mator)
25  Radiator

26  Fan shroud
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3.3 The reservoir tank is secured by two bolts (arrows)

1 General information

Reter to WNustration 1.1

1 The models covarad by this manual are equippad with a liquid
cooling systam which utilizes a water/antilreaze mixiura to carry away
excess heat produced during the combustion procass (sea illustra-
tian). The cylinders are surrouncled by water jackete, through which
ihe coolant s ciroulated by the water pump, The pump is meunted to
tha righl side of the crankcase and is driven by tha balancer shelt, Tha
caalant passes up through a flexible hose and & coalant plpa, which
distributes water around the cylinders, i flows through the water pas-
5ages in the cylinder head, through a pair of tubes and hoses and into
the thermastal housing. The hat coolant then flows down into thee radi-
ator fwhich s mounted on the frame downtubes to taka advantage of
maximum air flow), whara it is cocled by the passing air, through an-
ather hose and back to the water pump, where the cycle is repoated,
UK modals include a coolent filter and tamperature control valva.

2 An electric fan, mounted behind the radiator and automatically
centrolled by a thermostatic ‘switch, provides a flow of cooling air
threwpgh the radiator when the matarcyels is not moving. Undar cartain
conditions, tha fan may comea on even after the enging s stopped, and
the ignition swilch is off, and may run for several minutes,

3  The coalant temperature sending unit, threaded into the tharmo-
At housing, senses tha temperature of the coclant and controls the
eoolant temperalure gauge or light on the instrument clustar.

4  Theantira system ks sealad and pressurized. The Pressura s con-
tolled by a valve which is part of the radiator cap, By pressurizing the
ecalant, the boiling point Is raised, which prevents premature boiling of
the coolant. An ovarflow hosa, connected between tha radiater snd
reservoir tenk, directs coalant to the tank when the radiator cep valve
It apened by excessiva prassure, The coolant is amtamatically si-
phoned back 16 the radiator as the angine cools,

5  Many coaling system inspection and =ervice procedures ara con-
siderad pan of routing malntenance and are included In Chapter 1,
Warning: D¢ not allow antifresze to come it conlaet with FOuUr skin or
paintad surfacas of the motoropele. Ainza off spills immediately with
plenty of waler. Anlifreeze s highly toxic i ingested. Never feave an-
ifreeze Iying around in an open container or i puddles on the Moo,
chidren and pets ane attracted by its sweat smell and may drirk it
Check with local authoritias about disposing of used antifreess, Many
Lammunities have collection cantars which will see that antifreeza fs
disposed of safaly.

Caution: Do not remove tha pressure cap fram the tharmostat hovsing
when tha engine and radistor are hot, Scalding hot coolant and steam
may e blown aut undar pressuce, which couid cause serous infuvy. To
apen the pressure cap, ramave tha left side cover. When the enging
hes cooled, place a thick rag, ke a towel, cwar the radistor cap; siokly
rotafe the cap counterclockwisa fanticiockwizal fo #he first slop. This
pracadiira ahows any residusl pressure to escape. Whan the steam has

sopped escaping, prEss down on the cao whils furming counfanieak-
wisa (anticiockwisal and remove i1

2 Radiator cap - check

It problems such as overhealing and loss of coslant aooly, check
tha entire system as describsed in Chapter 1. The radiator cap apening
prassura should be checked by a daaler serice department or servica
station aquipped with the special testar required o do the job. i tha
cap ia defective, raplace it with 2 naw one.

3 Coolant reservoir - remawval and Installation

Rafer to Wlustration 3.3

1 Remove the right side cover (see Chaphar §)

2  Disconnect the coolant hoses from tha reserolr and aiich any
ascapad coolant in a container, .

3 Unbalt the resarvoir from the bracked and take i oul {see Blustra-
tion).

4 Installation is tha revarsa of the ramove slapa.

4  Cooling fan and thermostatic switch - check and replacemant

Check

Rafer to lustrations 4.1 and 4. 1h

1 I the engine is cverhaating and the coaling fan lsn't coming an,
first check tha fuses (see Chaptar 8). If the fuss is blown, check the tan
clrcuit for a short to ground/sarth (ses the Wiring chagrams at tha end
af this boak), If the fuses ane all good, unplug the fan alectriel connee-

o[ 7]

BL

4.1a Cooling fan circuit {early 450 models)

i Cooling fan § 30 amp fusa
2 Fanrelay 6 Aatary

& Two-pin cannector 7 Fanswifch
4 Four-pin conneclor & Racator
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4.1b Caeoling fan circuit (later 450 models - 500 model similar)

1 Cooiing fan 4 Battary
2  Two-pin connactor 5 Fan switéh
3 30amp fuse 8  Radvator

tor (see illustrations). Using two jumper wiras, apply battary voltage
fo the terminals in the fan motor side of the electrical connastar. If the
fan deesn’t work, replace the matar.

2 Il the fan daas come on, the problam lies in the thermostatic fan
switch, the junclion block, ar the wiring that connects the components,
Remava the jumper wires and recannect the elactrical connacter to the
fan.

If you're working on an early madel {with a single-wire fan swilch
harness), unplug the electrical connectar to the fan switch, attach 2
Jumper wire to the hamess side of the connactor and ground/earth the
athar end of the jumper wira. If the fan comes on, tha eireuit 16 the mo-
tor i good, and the thgrmostatic fan switch is defective (see Step 10).

If you'ra warking on a later model (with a double-wire fan switch
cannecton). unplug the connactar, Connect the terminals In the har-
nass side of the connector togethar with a jumper wire. If the fan
comes an, the creuit to the molor is good and the switch is defective.
3 Ifyou're working on an aarly modal and the fan =til dossn't wark.
trace the fan relay (Jocated under the seat on the electrical compo-
nents plate - usa ite wire colors for identification) and place your hand
on it. Repeatedly touch the jumper wire to groundfearth as detziled in
step 2 - if you feel a clicking noise ineids the relay, the relay iz proved
good and the fault must lie in the wiring from the refay to the fan motor.
If no clicking ks heard in tha relay, the faull lies in the wir ng from tha
tharmostatic fan swilch to tha relay. If all wiring checks out OK, the fan
ralay is likely to ba the problem and should be raplaced,

4 If you're working on a later modal and the fan still doassn't work,
chack the wiring back to the main fuee (later 450 models) ar junction
box fuse (500 models).

fan from the radiator

A Braciel-to-rediater bolts
8  Fan motov-to-bracket scraws

L - h, - P
4.7 The fan blade assembly is retained to the motor shaft
by & single nut (amow)
Replacement

Fan motor

Refer to Mustrations 4.6 and 4.7

Waming: The engine must be campletely coof bafarg Laginning this
procedure,

5 Disconnect the ceble from the negative terminal of tha hattery
and remove the radiator (see Saction 7).

6 Remove the thres holls securing Uhe fan bracket to the radiator
isee illustration). Cn early modals, nate which bol secures tha fan mo-
lor ground/faarth wire, Separate the tan and bracke! fam the radigtor.
7 Remove the nut that retains the blades to the fan mator shalt |5
liustration) and remove the fan blade assambly frem the motar,

8  Hemowa the screws thal attach the fan mater 1o the bracket {se8
illustration 4.8) and detach tha motor from the bracket.

2 Installation is the reverse of the remaoval steps.

Thermostatic fan switch

Refar to Mestiation 4.117

Warning: The engine must be completely cool befars baginaing this
DroOCadLrE, "

10 I you're working 0n an early mode! with a gnle-wia fan switch
hamass, don't place Teflon tape or silicons sealer an tha swiich
thraads. M your're working on & late model with @ twe-wire fan switch
harmess, prepara the new switch by wrapging the new thraads with
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4.11 Discannect the electrical connectar and unsarew the fan
switch from the radiator

6.4 Laosen the clomps (errows) and disconnect the hoses from
the thermostat housing

Teflon tape or by coating the threads with BTV sealant,

11 Unscrew the switch from the Battom of the radialor (see Hlustra-
tion).

12 Quickly install the new switch, tightening it to the tarque listed In
this Chapter's Specificationz.

13 Gonnect the electrical connectar to the switch, Check, and if nae-
essary, add coolant to tha system (see Chaptar 1).

5 Coolant tamperature gauge/light and sender unit - check and
replacement

Rafar to Mustration 5.4
Check

1 Thesa motorcyckes may be equipped with a coolant temparature
gauge or a warning light,
2 If the engine has been overheating but the coglant temperature
gauga haen't been indicaling a hotter than normal condition lar tha
warning light hasn't been coming on), begin with & check of the
coclant level (see Chaptar 1), i it's iow, add the recommendad type of
coolant and be sure {0 locate the sourca of the legk.
3  Remowve the saat and the fuel tank (see Chapter 4),
4  Locate the coolent tempearaturs sender unit, which is screwed
ints the thermaostat housing |see illustration). Disconnect the electrical
cennector from the sender unit and tum the ignition key to the Run po-
gifion {don't crank the engina over),

If you're warking on a model with a tamperatura gauge, the gauge
should read Cold.

54 The coolant temperature sender jarmow) s located at the
bottom of the thermostat housing

If you're working on a model with a waring light, the kght should
stay out.
S With the ignition key fill in the Run positon. connect cne and of a
jumpar wirs ta the sender unil wire and connect the other end of the
jumper wire to ground/earth. The neadie on the tamparaturs gauge
should swing over to the Hot mark or the waming light showd come
on. Caution: If the motorcycle has & gauge, don't grownd/earth the
wire any longar than necessary or the gauge may be damaged
6 If the gauge or light pazses bath of these lasts but dossn't opr
ata carractly under normal riding conditions, the tempansture sandar
unil is defective and must be raplaced.
7 Kthe gauge or light didn’t respand 1o the tests propedy, sither the
wire to the gauge is bad, the geugs itsalf s defactive o the bulb i
burned out.

Replacement

Sender unit

Warning: The engine must ke complataly coal before bagiming this
procedure,

8 Unscrew the sender unit from the themostal housing and quickly
ingtall tha new unit, tghlening to tha torque ted in this Chapier's
Specifications.

8  Connect the electrical connactor to the sender unil. Chack, and if
nacassary, add coolant to the system (ses Chapter 1),

Coolant temperature gauge or bulb

10 Refer to Chapler 9 for the coolant temperaturs aeuge or bulb re-
placemeant procedure.

& Thermostat - removal, check and Installation

Rafer to Mustretions 6.4, 6.5, 6.6 and 6.7
Warning: The enging must ba complately cool befare Eagirning fhis
procedive.

Removal

1 If the thermostat is functioning properdy, the coolant temparatune
gauge should rise to the normal oparating temperaturs quickly and
then stay thera, anly rising abova the nomal position oocasienally
when the engine gats abnormally hot. I the engine dees Aot tach nar-
mal operating termperatura quickly, or if § overhests, the tharmaostat
should be removed and checked, or replaced with 2 new one.

Z  Refer to Chapter 1 and drain the coolng zystam,

3 Remove the seat and the fuel tank jses Chepter 40

4  Disconnect the hoses from the tharmastat Fotsing (see Mlustra-
tion).

3 Loosen the clemp on the filler neck hose and unbal the
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6.5 Loosen tha hose clamp (lower arrow): unbolt the housing 6.6 Remove the thermastat hausing bolls [B): the forward bolt ]
from the frame (upper arrow), then disconnect the filler sacuras the filler neck retaining bracket
neck from the hose and take the housing out

6.7 Mote tha position of the relief hale Iright arrow); the O-ring 7.4 Remove the radlator mou nting belts (arow) from esch
(left arrow) should be replaced whenever the side of the radiator
thermastat is replaced

. positionad outward, away from the bika,
thermostal housing from the frama (sae illustration). Work the filer 17 Install a new O-ring in the gracva In the themostal covee

nack free of the hose and remove the thermastat housing '8 Place the covar an the housing and Install the bolts, ightaning
6  Aamove tha thermostat houeing cover (see illustration). tham sacurely. : i) |

7 Mole the pasition of the reliaf hale, then lift cut the thermostal 19 The remainder of Irfﬂlﬂllﬂtl]n Iz the revirse of tha MEmava! slegs,
(see illustration). Fill the cooling system with the recommendsd caolant (ses Chapter 1),

&  Chack the cover C-ring and replace it if its condition is in doubt.
's a good idea ta replace the O-ring a8 a matter of course.

Check
9 Ramave any coolant deposits, then visually check the thermostat Rafer to Mustration 7.4

for corrosicn, cracks amd other damage. I It was open when It was re- Warning: The engine must ba complately cool befors beginning this
maoved, the thermostat is defectiva, procadure. ;

10 To check the thermostat oparation, submerge It In & container of 1 Sat the bike on its centarstand (if equippadl. Remava the i
water along with a thermometer. Tha thermastat should be euspendad shroud (see iliustration 1.1). Drain the cacling system (ses Chapter 1),
8@ It does not touch the sides of the containar, Warning: Antifreeza iz 2 Disgonnect the fan motor connacios, Disconnect  tha

7  Radiator - removal and instaliation

Porsonous. Do not use & cooking pan to test the thermestar ground/aarth wire for the fan switeh §if eqjuipped).

11 Gradually haat the water in the container with a hot plata or stove 3 Loosen the radiator hose clamps. Wark the hoses fras from the

and chack the temperetura when the thermostat first starts 1o opan. fittings, taking care not to damage the littings in tha process,

12 Compare the opening temperature to the valuas listed in this 4 Remove the radiator mounting bolts (e iMusiration], Tako the

Chapter's Specifications: radiator out.

13 Conlinue heating tha water until the valva is fully open. 5 Inspact the mounting bushings. Replace them |f they're cracked

14 Measure how far Ihe tharmastat valve has opened and compare or deteriorated,

15 the value listed In this Chapler's SpacHications. 6 Installation is the raverse of tha remaval staps, with the falawing

15 I these specifications are not met, or if the thermostat dosen't additions: :

open whila the water is heated, raplace it with & new ane, a) Dar't forget to connect the fan swilch ground/aarth wire {f
- uippad).

Installation b) 00?1 all models, fill tha coaling system with the secommandad

16 Install the thermastat into the hauging with the reliel hals coolant (sea Chapter 1).

“
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8.5 H you can wiggle the impeller or pull it in-and-out, the
pump ia defective

£.14 Pry the all seal cut of the housing

E  Water pump - check, removal, inspection and installation

Warning: The enging must be complataly cool before beginmig this
roCEoLng,

Check
RAafar ta illustrations B.4a, 5.40 and 8.5
1 Visually check the araa around the water pump for codlant leake.

841 Turn the impeller clockwise to remove it from the shaft

Try to determine if the leak is simply the resul of & bogea hosa clamp or
deteriorated hose,

2 Setthe bike on its centerstand (i equipped).

3 DOrain the engine coolant following the procedure n Chapter 1

4 Loosen the hose clamp on the water pump cover fitling and re-
move tha waler pump cover bolis (eee [Hustration). Pull the cover
away from the engine, separating tha coolant pipe from the gylinder
block as you do g0 (see liustration).

6 Try to wiggle the pump impeller back-and-forth and in-and-out
(see illustration). If you can feel movemant, the waer pump must he
replaced.

6 Check the impeller blades for comosion, i thay are heavily cor-
roded, replace the water pump and flush tha system horoughly (it would
also be 8 good idea to check the internal condition of the radtor.

7 Hihe cause of the leak was just a defectie cover gashal, remie
the old gasket and install 3 new ons.

Removal

Refar to Mustrations B.77 and 8.74

& Drain the coolant and remove the cover (if it hasn't akaady been
removed) )

9  Drain the engine oil (saa Chaptar 1).

10  Shift the transmission inta first gear and, with the rear tira In firm
cantact with tha floor, press the brake padal to keap the enging om
turmning.

11 Unsorew the impaller in a clockwise dregtion and taka it off tha
shaft (see lllustration).

12 Take the water pump housing and gasket off he angine.

13 Turn the water pump hakt clockwise 1o remove § (f necassary].
14 Rermove the gaskel from the water pump houeing and pry cut the
oil seal (see illustration).
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B.17 Install @ new oil seal and gasket 8.18 Position the housing on the engine, install & new gashet
and the dowels (arrows); tum the impellar counter-
clockwize (anticlockwise] ta Install R on the shaft

o~

8.19 The lower right cover balt [arrow) is the anly one 9.3 Pull the tubes out of the cylinder head and remova

with a washer the O-rings with a pointed tool
Inspection 9 Coolant tubes - remaval and installation

16 * Ghack all parts for wear and damage and replace as necessary. , i
16 I the mechanical saal needs to be replaced, have it pressed out Raler lo llustration 9.3

and a new one pressed in by a Kawasaki dealer. Wamning: The angine must be completaly coal for fhis proceduns.
1 Femowve the seat and fual tank (zee Chaptar 4),
Installation 2 Remove the sorows that secure the fubes to the enging, Note;

Thesa Philips screws may ba vary Hght. Be s fo Lga the oomact siza
Rafer to liustrations 8. f:‘r' 8.18 and 8.19 sorewdriver bik. [I's a good idea to replace tham with Alan scraws thal
17 Install a new oll seal and gasket on the back side of the pump can he remaved more aasily in the future.

housing (see lllustration) 3 Pull tha tubas aut of tha enqine (sea Hlustration),

18 Install the pump housing on the engine. Install the dowels (fthey 4 Remove the O-ring fram each tuba with & pointed toal. Lightly
were removed), the shaft (if removed), a new cover gasket and the im- coat new O-ringa with high-temperature grease and iretal the o the
pallar (see illustration). Tum tha impeller counterciookwise [anticlock- tibas. .

wise) Lo ighten it. § If lhe tubes are being removed to provids aooess far other work,
18 Install the pump cover boits. The lower' nght bolt is the only ane suspend them from the handiebars with ther ends up.

with a washer (see Illustration). & Installation = the reverse of tha remaoval etans,

e et . T R
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Choke cable - removal, installation and adjustrment ... 10
Exhausat system - removal and Instaliation:.............. 12

Fual systam - chack and filter CBANING oo S Chapter 1

Fual tank - cleaning and AN e s i e 3
Fued tank - removal and installation

Fuel tap - removal and Installation .,
Genaral information... #as A e a4 RAbea ot imd b1 et 1
Idle fualiair mixture adjustrment - genanal infarmation ., .. 3 4
ldle spaed - check and adjustrmant st e e 508 Chaptar 1
Throttle cables - rermoval, installation and BCRUSEMENt ...\, ]
Throttle operation/grip freeplay - check

and StlEBIMENL ..o eoeurrseer s it

i 508 ChaPLET ]

Specifications

General

Fuel tank capacity ..............
Pl graie. o i R R
actana rating 91 RON

Carburetor type ..., s e e b e L
IR e
Carburetar type

e g A e A S

1887 and b i e s
Idle spead ............co0n

Jet sizes
hain jot
EN 450 modals
US and Canada except US L T e e
WS highalitide o e e L

ENS00 modals (throisgh 1998 A7)
US and Canada
Right carburstar . ...........
ENS00 models (1898 and later, 31 ~On).ciin
Mainy gir jat
Jet nendle
EN450 models
LK and CANAGR] - R R
ENSO00 madels (through 1996 A7)
US and Canada,,
LIk
Left carburator...............
ENE0O models (1996 and later, C1-on)
o |
Austria, Switzarand, LIS
Ui, France, Itaky, Netherlands, Germany, Europa,
Greece, Sweden, Morway, Spain, Canada..................
G2 through C4
Austria, Switzerland, Germany, US, Cansdl. e
UK, France, aly, 5, Europe, Gresce,
Sweden, Narway, Spain, Korea
G5 and |1 s o P e R TR
Pilot st
Except US high altitude, 1985 thmodgh 1900, o
LIS high altitude, 1985 through 1900
i i v e S T s
Pilot scraw setting
EM450 models
Exeapt U2
ENBGOO modals............

See General Specifications
Unleaded or low-lead {subject o local regulations), minimum

Kaihin CVIKE4. (lwo)
See Chepter 1

Kalhin CVka4 2y
Kaihin CVK32 (2)
See Chapter 1

125
122
112

112
115
105
102
100

N31D
N31E
NBOCD
HNEOT
NEOS
h2WE
N2WD
N2WE

N2WD
MNZWE

a5
32
150

Presat
1-3/4 tume aut
2 turns out
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Jat sizes [continued)
Starier jot
Tt T R e L R e B B
RS Cand Hatar .. . i
Foat eIt s i R

Fuel level

EPTADEE I o e G
ol [l g g e L N e O e st
Air switching valve closing vacuum .................

1 Genoral information

Tha fusl system consists of the fual tank, the fuel tap and fiter,
the carburetors and the connecting lines, hoses end control cabilas,

The carburelors used on these motoreycles are two congtant vac-
uum Kaihins with butterfiy-type throtlle valves. For cold starting, an en-
riehment circult is actuated sithar by a cable and tha choke lever
miolinted on the left handlabar [EN450 models), or by & hand-contral
on the laft carburetor (ENSO0 models).

The exhaust system i a twin plpe design with a crassover pipe.

Many of the fuel system sanvica procedures are considarad rau-
line maintanances items and for that reasan are Included in Chapter 1.

2  Fuel tank - ramoval and installation

Refer to Mustrations 2.4, 2.5a and 2.6h

Werning: Gasollne (petrof) s axtremely lammabia, =0 fake sxira pro-
CaUtans wiren you work on any part af the fuel system. Don't smoke ar
allow apen flames or bare Nght bulbs near the work arsa, and don't
wark in a garaga whare a nafuval pas-lype applience [Euch as a water
heater or clothes dryer) s present. I vou spil any fual on vour siin,
rinse it off immediately with soap snd watar. Whan you parform any
kind of wark on tha fuel system, wear safely glasses and have a fire ax-
tinguisher sultable for s Class B typa fire (flammabile iquids) an hand.

1 The fuel tank is held in place at tha forward end by two cups, cne
on each side of the tank. which slide over two rubbear dampears on the
frame. The rear of the tank is fastened to a bracket by a bolt and rub-
ber insulator, which fit through a flange projecting from the tank,

£  Remove the seat and disconnect tha cable from tha negative tar-
minal of the battery.

3 Mark and disconnect the breather hose and, on Califormia mod-
gis, the evaporative amission control system hoses fram the tank,

4 Remove the bolt securing the rear of tha tank to the bracket (see
ilustration).

g !
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2.4 Fuel tank detalls H

17 mim (D.88% inch)

-0.85 mm (-0.020 inch)
0.5 +/- 1 mm (D020 +/- 0.040 inch)
430 to 480 mm Mg (17 to 19 inches Hag)

& Turn tha fuel lap ta the On or Aaserve posiion, |ift the rear of the
tank up, slide back the hose clamps and push the fuel and vacuum
lines (see illustrations) off the fittings.

B Slide the tank to the raar to disangage the font of the tank fram
the rubber dampers, then carefully Ift the tank away from the machine,
7 Bafora instaliing tha tank, check the condiion of the rubber moun-
ing dampers and the hoses on the undersidea of the tank - i they'ra bard-
anad, cracked, or show any ather signs of dateroration, replace them.
8  Whan replacing the tank, reverse the above procedire. Make sure
tha tank seals proparly and does not pinch any contrel cables o wies,
If difficulty is encountered whan trying to shids the tank cups onfo tha
dampers, a small amaunt of light oil should be used to lubrcate tham,

3  Fueltank - eleaning and repair

1 All repairs to tha fuel tank should be carmed out by a profassiona
who has experience in this critical and potentially dangerous work.
Evan after cheaning and flushing of the fusl system, explosive fumes
can remain and ignite durng repair of the lek,

2 If the fuel tank is reamoved fram the vehicle, i should net ba
placad In an area where sparks or open flames could gnite the fumes
coming out of the tank, Be espacially carelul nside parages whess
natural gas-type appliance is locatad, becauss the pist light could
causa an axplosion,
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6.6D .. .then separate the alr inlet ducts from the air box and
Place a plece of tape (arrow) over the air box openings.

4  Idla fuel/air mixture adjustment - general information

1 Due to tha incraased emphasis an cantralling molorcycle axhast
amissions, cerain governmantal regulations have bean formulated
which diractly affact the carburetion of this machine. In order 1o
comply with the regulations, the carburators an some modals have 3
matal sealing plug pressed Into the hole over the pilot screw (which
contrals tha idle fuel/air mixture) on each carburetor, =0 they can't be
tampered with. These should only ba removed in the svant of a COmnm-
plate carburetor overhaul, and even then tha scraws should be re-
lumed to their originel seltings. The pilot screws on other modeds are
accessible, bul the use of an exhaust gas analyzer |5 the anly accurate
way o adjust the idie fual/air mixture and be sura the machine doasn't
euceed tha emissions regulalions.

2 I the engine runs extramely rough at idle or continually stalls, and
if a carbuiretor overhaul does not cure the problam, take the motorcy-
cle to & Kawasak| dealer service dapartment or ather repair shop
eqUipped with an axhaust gas analyzer. They will be able 1o properdy
adjust the idle fuelfair mixture to achieve a smasth idia and restore low

Speed parformance.

5 Carburetor overhaul - general information

1 Poor engine perfarmance, hasitation, hard starting, stalling, flood-
ing and backfiring ara all signs that major carbureter maintenance may
be required.

2 Keep inmind that many so-called carburator prabiames are reglly not
carburetor problems at all, but machanical problemes within the angine or
malfunctions within the ignition system. Try to establish for certain that
the carburetors are in nead of a major overhaul belora beginning.

3  Ghack the fuel tap fiter, tha fuel lines, the tenk cap vent, the in-
taka manifold hose clamps, the vacuum hases, the air lilter element,

& spring bands back from the alr cleaner housing., . ,

| 2 T
G.6a Pull th

the cylindar compresaion, the epark Plugs, the air suction systam (US
models only) and the carburelor synchronization belora asguming that
a carburelor ovarhaul |s required. Also make surs il the end of thee
carburator vent tube is not placed near the ak intaks. Ths wil cause
fued starvation, resulting in poor perfarance aboe 3,500 rmm and a
maximurm engine spsad of 5,000 rpm.

4 Most carburetor prablems are caused by dirt particias, vermish
and cther depasits which build up in and biock the fusl and air pls-
sages. Also, in tima, gaskets and O-rings shrink or deteriorate and
cause fuel and air leaks which lead o poer parformancs,

5  Whan the carburetor is owverhauked, it is ganerally disassambled
completely and the parts are cleanad tharaughly with & carbursiar
cleaning solvant and dried with filtered, uiiubricated comoressed gir.
The fuel and air passages are alse blown through with comerassad alr
to force out any dirt that may have been kasanad but not ramovad by
the solvent. Once the claaning process is complate, the carburelor is
reassemblad using new gaskets, Q-rings and, generally, a new inlet
needla valve and seat,

E Before disagsembling the carburetors, make suss ou have & car-
buretor rebuild kit fwhich will include all nocessary O-rings and othar
parts], soma carburetor cleaner, a supply of rags, some maans of
blowing out the carburetor passagas and & claan place 10 work. it is
recommandad that only one carburator be overhauled at a time 1o
avoid mixing up parts.

& Carburelors - remaval and instaliation

Warning: Gasaline (oetral) /s axtremaly flammebls, 0 fake arta -
Gaulions when you work on any part af the fual Systan, Don't smoks or
allew cpen flames or bare Nght buibs near tha wank @, and don't
wark in a garage where an sppifance fused by nalural gas is present
fsuch as o water heater or clothes dryer), I o spil any fual on your
skin, rinse it off immediately with soap snd watar, Whan Jou perform
any kind of wark on the fuel system, WA safaty plasses and have a fin
extinguisher suitabla for a class B type fie Mammabie Digeriets) o hang,

Removal

Hefer to Nustrations 6.5, 6.68, 6.6b and 4.7

1 Remowa the fuel tank (sas Section 2.

2 If you're working an a US madel, mmove the vacuum switching
valve for the air suction system |see Chapte 1)

3 On EN450 models, disconnect the choka cable fram the carbiure-
lor assembly (588 Seclion 10).

4 Loosen the locknits on the throttla cable adjustars &t the handle-
bar and turn the adjusters in all the Wy o creata the masimum amount
of slack in tha cables,

5  Mark and disconnect the vacuum hoses from the carburatars
{sea llustration).

6  Slide the spring bands on the air inlet ducts away fram the cartiu-
relors (see illustration). Separate tha air ntake ducts from the s Bax.
then attach a piece of duct tape across the ar bax opanings (see dlus-
tration).
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T.2a Carburetor mounting details

7 Loosen the clamp screws on tha intake manifolds (the rubber
tubes that connect the carburetora to the engine) [sea llustration).

B  Pull the carburetor assembly chear of the air box tubes, Raise the
essembly up far encugh to disconnact the throttla cablas from the
throttle pulley, then remove the cerburetors from the machine.

B Aftar tha carburators have been removed, stufl chean rags into the
inteke manifold tubas lo pravant tha antry of dirt or other objects,

Installation

Rafer to Niusiration .74

10 Position tha assembly over the intake manifold tubes. Lightly u-
bricate the ends of the throttle cables with multi-purpose greass and
attach them to the throttle pulley, Make sure the acceleralor and decel-
erator cablas are in their propar positions.

11 Tilt the front of the assembly down and insart tha fronts of tha

; -
6.14 Be careful not to place the end of the carburetor vent tube
near the alr intake (arraw]; this will causa fued starvation

7.2 On the back side of the carburelor sssembly, remove the
screws (lowar arrows) that secure the lower mounting bracket
and detach the upper brackst jupper arrow)

carburetars into tha intake manifold tubes, Push the assembly forward
and tighten the clamps.
12 Make sure the ducts from the air filker box e seated propedy,
then slida the spring bande inta position,
13 Connect the choke cable to the assambly and adjust it (sea Sac-
tion 10).
14 The remainder of inslaliation is the revarse of tha ramoval steps,
with the following additions:
al Be sure the carburetor vent tube lan't pinched. Don'l place the
end aof the vent tube near the air intake [see Blustration) or fusl
starvation will gccur, resulting in poor parformance atbava 3,500
rpr and fallure 1o rev past 5,000 rpm.
b) Adjust the thrattle grip frasplay (see Chapter 1)
c] Check for fuel leaks.
d] Check and, if necessary, adjust the gk speed and carburabor
synchronization (saa Chaptar 1)

T Carburetors - disassembly, cleaning and inspection

Warning: Gasolne (pelrol) fs extremely lammable, so take axtra pre-
cautions when you work an any part of the fual systam. Don't smoke o
gliow open flames or bara lght Eulbs near the werk area, and don't
wark in a garage where an appliance fuslkd by naturs! ges (5 presant
[zuch as a water heatar ar clothes dryar], If you soll any fued on pour
shin, ninse it off immediately with soap and water. Whan you parfam
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T.2c On the frant side of the carburetor assembly, ramove two 7.3a Each carburetor top cover i sscured by four scraws

screws (armows) from each carbureter and detach the brackst {arrows); one screw also secures the choke cabls

bracket (it equipped)

7ab Carburetar -

axploded view

1 Scraw

2 ESpnng washer

3 Washer

4 Topcover

& Piston sping

&  Spring seat

7 Jet needla

8 Disphragm/
VCLLTT pistan
assembly i i

9  Needle st i :

2 10 Neadls ja! 7.4 Remove the diaphragm/piston assembly from the
halderiair blead carburetor bady
pipe
Main fet any kind of wark an the fuel system, wear salsty glasses and have & fire
Pllot et axtingulsher suitable for & class B type fire (lammabls dquids) on han,
Float assembly _
PFivat pin Disassembly
Fue! Infet valve Reder to Mustrations 7.2a, 7.2b, 7.2¢c, 7.8a 730, T 758, 760, 1.7,
neadls 7.8, 7.8, 7.10, 7.11, F.1Za end 7,725
Cilp 1 Remove the carburetors from the machine a8 described in Sec-
O-ring tion 6. Set the assembly an a clean working surface. Note: Uniass the
Float bow! O-vings on the fusl and vent fitlings betwean the carburstors ar faak-
Draln screw Ing, don't detech the carburetors from thair maunting brackets. Alss
O-ring work on one carburetor at a tima to avoid getling parts mixed lip.
Screw 2 It the carburetors must ba saparated from each othar {during &
Spring washer complete overhaul, for example) remove the idle sdusting screw as-
Sealing plig (US  gembly (see illustration), being careful not to losa the spring and
models only) washer an tha end of the scraw. Discannect the fuel hosss. Ramove
Pilat scraw the choke lever spring and choke kever by removing the serew and
Spring plastic washers (two weshers, one on each side of the laver than ro-
Washer move the scraws sacuring the upper and Iower mounting plates bo tha
C-ning carburetors (see illustrations). Mark the position of aach carburetor
Choke phingor and gently separate thern, noting how the throttle lirkaga is cannacted,
Spring and being caraful not to lose any springs or fuel and vent fittings that
Nut are present betwaan the carburetors,
Cag 3 Remove the four screws sacuring the top covar tothe sarbusetar
body (sea illustration). Lift the cover off and mmove the piston spring
(e illustration).

4  Peal the diaphragm away from its groove in the carburstor bady,
being careful nat to tear it, Lift out tha diapheagmigiston aszambly (see
ilustration).
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gk = H

7.5a Remove the vacuum piston spring
saal from the piston

7.8 Unscrew the main jet from tha
neadle jat holdar

7.11 Unscrew the pilot jot

5  Remove the piston epring seat and separate the needle from the
pistan (see illustrations).

6 Aemave the four screws relaining the float bowl Lo the carburetor
body, then datach the bowl (see illustration 7.3b).

7 Push the fioat pivel pin out and datach tha float (and fuel inlet
valve needlg) from the carburetor bady (see llustration). Detach the
valve needla from the float.

8  Unscrew tha main jet from the neadls jet halder (sea llustration).
8  Unscrew the needle jet holdar/air blead pipe |see illustration).

10 Using a wood or plastic tool, push the needle jot out of the earbu-
retar bady (see illustration).

11 Using a small, flat-bladed ecrewdriver, remove the pilot jet (see il-
lustration],

7.5b Remove the neadie from the piston

7.7 Push the float pivot pin oul, then
ramawve the fioat and valve
newadie assambly

7.10 Working fram the lop of the
carburetor, push the needie et out
with & wood ar plastic tool

7.12a Location of the pilot scraw [amow)

12 The pilot (idie mixture) screw is kcated [ the botiom of e car-
buretar body (see llustration), On US models, ths soraw (s hidden
behind & plug which will have to bea remaved if the screw 18 1o be taken
aut. The usual way to do this is to drill & hals in the plug, then pry It 0w,
To avoid the risk of drilling Into the screw, you can alo drll & very
small hole above the plug, than insert & heokied toolinto the hosa and
push the plug out (see illustration), On all modals, fum tha pilol Sores
In, counting the number af turns untll it battoms lightly. Record that
number for use when Installing the screw. Now remove the pllot screw
glong with ite spring, washer and O-ring.

13  The choke plunger oan be removed by uscrawing the nut that ra-
teins it to the carburetor body (see illustration 7.3b), if the carburators
have been saparated from each other (see Step 2L
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7.12b One way to remeove the sealing plug is o drill & very smail
hola above it (left amow), then reach into the hole with a hooked
tocl and push out the plug (right arrow)

@
Push and release

f.22 Check the tip of the fuel inlet valve needle for grooves or
scratches - also make sure the rod in the end of the needle
pops back out quickly after it's pushed in

7T HAod
2 \Valve needia

JGroove in tip

Cleaning

Caution: Use anly a carburetor cleaning solution thet is safe for use
With plastic parts {be sure to read the label on the containar),

14 Submerge the metal components in the carburetor cléaner for
approximately thirty minutes (or longer, il the directions recommend i),
16 After the carburetor has soaked long enough for the cleaner to
lnasen and dissolve most of the varnish and other deposits, use a
brush to remove the stubbam deposits, Rinse it again, then dry it with
comprassed air. Blow cut all of the fusl and air passages in the main
and upper body, Caution; Never cisan tha [efs or passages with a
piece af wire or a delil bft, a8 they will be anlerged, causing the fual and
air matering rates to be upsal.

Inspection

Refar fo Mestrations 7.17 and 7.22

18 Check the operation af the choke plunger. If it doesn't move
smoothly, replaca it, along wilh the return spring,

17 Chack the tapered partion of the pllot screw for waar or damage
[see illustration). Replace the pilot screw if necessary.

18 Chack tha carburator body, float bowl and top cover for cracks,
distorted sealing surfaces and other damage. If any delects ara found,
replace the faulty companent, althaugh raplacement of the entire car-
bureter will probabily be necessary (check with your parts supplier for
ihe availability of separate components).

18 Check the diaphragm for eplits, holas and general delerioration.
. Holding it up to a light will help 1o reveal problems of this nature,

20 In=art the vacuum plston in the carburetor body and sas that it
maoves up-and-down smaothly. Chack the surface of the piston for
wear. If it's worn exoessivaly or doesn't move smoothly in the bora, ra-
place the carburator.

747 Check the tapered portion of the pilot scraw (A) for
waar or damage

8.4 Install tha noadle jet, small demeter snd first

21 Chack the [et neadle for stralghtness by rolling i on a flat eurface
{such as a plece of plass). Raplace i if it's bent or If the p fs wom,

22  Check the tip of the fuel inlat valva nesdle. If It has grooves or
scratches in It, it must be replaced. Push inon the rod in the other and
af the needle, than releasa It - if it doasn't spring back, replace the
valve needla (see illustration).

23 Check tha O-rings on the float bowl and the drein plug fin the fiaat
bowl). Replace them if thay'ra damangad,

24 Operate the throtlle shaft to make sura the throttle butterly vave
opens and closas smoothly, If it doesn'l, replacs the carburetar,

25 Check tha fioats for damage, This will usually be apperent by tha
presenca of fuel inside one of tha Noats. If ta fiaats are damaged, they
must ba replacad.

B Carburetors - reassembly and fuel |owel adjustment

Caution; Wihen inslalfng the feis, be camail not fa awer-tghten them -
thay re made of soft matarial and can st or shear sasky,

Note: When reassambiing the carburetors, ba swe fo uss the new O-
rfngs, gaskots and other parts suppiled in tha abutd kit

Reassembly

Rafer to Nustrations 8.4, 8.8, 8,10, 8.15 and 8.15

1 I the choke plunger was removed, Install it in its bors, folowed by
its spring and rut. Tightan the nul securely and instal the can.

2 Install the pilot ecrew (if ramaovad) along with its spring, washer
and Q-ring, luming it in until it seats lightly, Now, tum the screw out the
number of tums that was previously recorded, i you're working on &
LIS madel, install a new metal plug in the hola over the screw. Apply &
little bonding agent around the circumference of the plig after it has
baan seated.

3 Install the pilot jet, tightening it securaly,

4 Tum the carburetor body upsida-down and Install the seedle jot
inta ite hale, emall diameter first (see illustration).
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B.8 Maka sure the bead of the vacuum diaphragm seats in its
groove, and that the diaphragm isn't distorted

5 Install the needle jet holder/alr bleed pipe, tightening It EacyUraly,
6 Install the main jel inla the neadls jet holdar/alr bleed pipe, tight-
ening it sacuraty,

7 Drop the jel needla down into its hole in the vacuum pistan and
install the spring seal over the naadle, Make sure the spring =eat
doesn't cover the hale at the bottom of tha vacuurm piston - repasition
itif necessary.

B Install the diaphragmivacuum pistan assembly into the carburetor
body. Lowar the spring into the piston. Saat the bead of the diaplragm
into the graove in the top of tha carburetor body, making sure the di-
aphragm [sn't distorted or kinked [sea llustration), This isn't ahways an
easy lask. If the diaphragm searms 1oo large In diametar and doesn't wenl
o seat in the groove, place the fop cover over the carburstar ciaphragm,
Insert your fingar inla the throat of the carburetor and push up on tha vac-
uum pistan. Pueh down gently on the top cover - it should drop into
place, indicating tha diaphragm has sealed in its groove.

8 Install the top cover, tightaning the scraws securely. If yvou're
working on the right-hand carburetor, don't forget to install the choke
cable brackel (i1 equippad) on the cormer,

10 Invert the carburetor. Attach the fuel inket valve needie 1o the flaat.
Set tha float inte position in the carburatar, making sure the valve nee-
dhe seats correctly. Install the flaat pivot pin. To check the flaat height,
hald the carburetor so the float hangs dawn, then tilt it back until the
valve needla iz just seated (the rod in tha end of tha valve shouldn't be
campressed). Measure the distance from the carburetor bady to the
top of the float (see illustration) and compare vour measuremant ta
the float height listed in this Chapter's Specifications. I it isn't as spec-
ified, carefully bend the tang that contacts the valva neadla U OF down
until the float height is coract.

11 Install the C-ring into the groove in tha fioat bowl, Place the float
bl on the cerburatar and install the sorews, tightaning them gacuraly
12 It the carburetors were saparated, install new O-rings on the fuel
end vant fittings. Lubricate the O-rings on the fittings with a liaht film of
oil and install them into thelr respective holes, making sure thay seat
completely (see iilustration 7.2a)

13 Position the coil springs betwaan the carburetors, gently push the
carburetors together, then make sure the throttle linkagas ara coarechly
angaged. Checl the fuel and vent filttings to make sure they engage
properiy alsa.

14 Install the upper and lower mounting plates and install the
screws, but don't tighten them complately yat. Set the carburatars on
a sheet of glass, then align them with a slraightedge placed along the
edges of the bores. When the centerlines of the carburatars are bath in
horizantal and vertical alignment, tighten the mounting plate screws
securaly. ’

16 Install the choke lever, makind sure it engeges comacthy with both
choke plungers. Position & plastic washar on each side of tha choke

B8.10 Float height
adjustment details

Canburator boaly
Float valva needlis rod
Fioat

Fioat hetght

& G Ry =

laver {see illustration) and inslall tha screws, fightanng ten securaly,
Install the lever retum spring, then make surs the choke mecharntm
oparates smoathly.

16 Install the throttle linkege springs (see iBustration). Visualy syn-
chronize the throttle butterfly valves, turning the adjisting screws on
the throttie linkage, if necessary, 1o equalize the clearance betwesn fhe
batterfly valva and throttle bore of each carbuelor, Check fo ensure
tha throttie aperates smoaothly.

Fuel level adjustment

Refer to Mustrstion 8. 18

Waming: Gasoline (petrof) is extramaly fammabls, &0 take exirs pre-
cauiions when yad werk on any part of the fual system. Don't smeka or
allow open flarmes or bara Nght bulbs near the work area, and don't
Wark in 4 garage whene an sppliance fusled by natusl s 5 presant
fsirch as & water heatar or clothes drver). I you spil sy fsl on oy
skin, rinse it off immediately with so0an and water, IWhan you paroem
&Ny kind of wark on tha fuel systemn, wear safefy glassss and heve g firg
exlingursher switabla for a cfass B lype fire (flammatie fquids) on hand
17 Lightly clamp the carburatar assembly in the s of a visa, Make
sura the vise jaws are lined with wood. Set an sudiany fuel tank next 1o
the vise, but at an alavation that is higher than the carburetors (tsting
an a box, for exampla). Connect a hose from the fuel tenk o the fusl In-
Iet fitting on the carburetor assembly.

18 Attach Kawasaki senice tool no, S7001-1017 1o tha draln fitfing
an the bottom of cne of tha earburatar floal bowls (both will ba
chackead) (see illustration). This is & clear plastic ube gradusted in
millimeters. An alternative is 1o use a length of clear plastic futing and

B.15 Make sure to install a plastic washer on each side of the
choka laver when installing the screws
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8.16 Install the throttle linkage springs

an accurate ruler. Hold the graduated tube (or the free end of the claar
plastic tube) against the carburetor body, a2 shawn in the accompany-
ng illustration. If the Kawasaki toal Is being used, raise the zero mark
o & point sevaral millimetars above the bottorn edge of the carburatar
main body. Il & piece of clear plastic tubing i= baing used, make a mark
on the tubing at a point sevaral millimeters above tha Battam edge of
the carburatar maln body.

'8 Unscrew the drain screw at the bottom of the flaat bowl a couple
af tums, then et fual flow into tha tube. Wait for the fual lavel to stabi-
lize, then slowty lowar the tube until the zera rmark & level with the baot-
tom edge of the carburatar bady. Note: Don't fower the 28 meark ba-
low the bottom edge of the carburatar then bring it back ug - the
reading won'l be accurata,

20  Measura the distance between the mark and top of the fuel level
in the tube or gauge. This distance is the fuel kevel - write it down on a
pigce of paper, screw in the drain scraw, clase off the fusl supply, then
mowve an to the next carburetar and check it the same way,

21 Compara your fuel level readings to the value listed in this Chap-
fer's Specilications. Il the fuel level in sither carburetor is not corract,
remave the float bowl and bend the tang up or down fsea Step 10}, &s
necessary, than recheck the fusl lavel. Note: Eending the tang up in-
creases the fioat height and lowers the fual jsval - banding it down oe-
creasas the float height and raises tha fuel loval,

22 After the fuel leval for each carburetor has been adjustad, install
the carburetor azsembly (see Section €}

e

8.18 Checking the fuel level in a carhuretar

1 Kawasskftoal no. 3 Boftom edge of
270N -1017 . carhuetar body
2 Fuslhosa d  Zorgline
5 Fual fave

8  Throtlle cables - removal, installation and adjusiment

Removal

Rarer to Mustrations 9.2, 8.3, 9.4, 9.53. 9.5b end 9.6

1 Remowe the fuel tank (see Section i

2  Lonsen the locknuls on the accalember cabla and decalerator ca-
ble at the handiebar and screw tha cabla adjustars in to crasts as
much slack as possibla [see illustration).

2  Ramaove the cable retaining plate screw at the handisbar [see il-
lustration).

4 Remove the cabla/ewitch housing screws and datach the houging
from the handlebar (see illustration).

8.2 Loosen the locknuts farrows) on the 8.3 Ramove the cable retaining plate 8.4 Remove the scraws (ahows) and
throttle cable adjusters, than turn the screw (amow)] detach the cable/switch hausing fram

adjusters to create maximum slack in
the cables

ihe handlahar




9.5a Lift the inner decalerator cahle out of
its groova, align it with the slots in the
throttle pulley and slip the cable
end out of the pulley .. .

5  Detach the cables from the cablefswitch housing, then lift tham
aul of thair grocvas in the thrattia pulley, align the cables with the pul-
ley slots and slip the cable ends out of the throttle pulley [see ilustra-
tions).

& Dwetach the dacelsrator and accelerator cables from the throttle
pulley at the carburetor assembly (see illustration).

7 Pemove the cables, noting how thay are routad.

Installation

B Route the cables into place. Make sure they don't interfera with
any athar componants and aran't kinked or bant sharphy.
O  Lubricale the and of the accelerator cabla with multi-purpose

accelarator cable

Chapter 4 Fuel and exhaust systems

adjuster on each cable (arows), then
align the cables with the slots in the
throttle pulley and slip them aut

grease and connect it to the throttle pulley at the cerburstor. Pass the
inner cabla through the slot in the bracket, than seat the cabis housing
in the bracket, ;

10 Rapeat the previous step to connect the degelarator cabla

11 Connect tha cables to the throtthe grip pulley and paeitien tham in
their slola.

12 Inatall the cabla/switeh housing and tighten ils soraws Securely

Adjustment

13 Fallow tha procedura outlined in Chaplar 1, Throktls oper-
ation/grip freeplay - check and adjustrmant, to adjust the cables,

14 Turn the handlebars back and forth to make sur the cabas don’

S T AL LA TR —I

#

11.Ba Air filber housing datails (EM450 models)

1 US modals 2 California modals

e éf?ﬂgﬂg:.
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11.8b Air filter housing details (EN50) modals)

Air suction systam (US models)

Afr suction fithing plug (U modals)

Canfstar hose plug (8l except Caliomia modals|
Canister hose fitting (Callfornia madsis)

Front viaw af alr filter housing
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F
1
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G
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.78 Squeeze the clamp (arrow) and
slide it back along the hase, then
disconnect the hose

cause tha stearing to bind.

16 Operate tha throttls and check the zable action. The cablas
showild move freely and the throttla pulley &t the carburetor should
mave back and forth in responze to bath acceleration and decelers-
lion. If the ceblas dan't operate properly, find and fix the problam be-
fare you put the fuel tank back an

18  Install the fusl tank,

17 Stert the englne. With the engine idling, tum the handlebars all the
way to left and right whila listening for changes in idle spead. Ifidle speed
increasas as the handlebars tum, the cablas are improparly routed, This =
dangerous. Find the problem and fix it befara fiding the bile,

10 Choke cable (EN450 modais) - removal, installation and
adjustmant

Removal

Ramove the seat and fuel tank (see Section 2).
2 Pulithe choke cable casing away from ils meounting bracket af the
carburetor and pass the inner cable thraugh the cpening in the
bracket. Detach the cable end from the choke levar by the right-hand
carburatar,
3  Remave the ecrews securing tha choke cable/switch housing
halves to the lekt handlebar. Pull the front half of the howsing off and
separate the choke cable from the lever,
4  Hemaova the cable, noting how it’s rauted.

Installation

5 Roule the cable into position. Connect the upper end of the cable
to the choke lavar. Place tha housing up against the handlabar, making
sure the housing halves align correctly with sach other and the handla-
har. Install the screws, tightaning them sacurely.

& Cannect the lower end of the cable to the choka laver, Pull back
on the cable casing and connect it to tha Bracket on the right-hand
carburatar.

Adjustment

! Rafer ta Chapter 1 for cable adjustment procedures.

8 Install the fuel tank and all of tha other components that ware pre-
vilsly remaved.

11 Air filter housing (air box) - removal and installatian

Hefer to Mustrations 11.6a, 11.6b, 11.7aand 11.7b

I Remowva the seat and fued tank,

=  Remave the side covers (see Chapter B | necessary).

4 Remove the junction box bracket, whare applicabila (see Chapter B).

11.7b Unbolt the frame tabs (arrow) from
the top of the housing (laft side shown)

12.4 Remove the nuts and holders fram
the eylinder head studs

4  Disconnect the cables from the battary inegative cable first), than
remove the bettany. .

5  Remove the carbureters (see Saction 6).

B IFyou're working on a U8 maodsl, discannact he larga air auction
hose from the frant of the air filler housing (see illustrations]. If you'ns
working on a California model, discannect the small caristar hasa fram
the frant af the housing.

7 If you'ra warking on an ENS0Q modal, discannact Ifie drain hosa
from the bottom of tha housing and unbolt the frama tabs from the top
of the housing (see illustrations). At the rear of the hsusing, unkalt the
rear fonder front saction bracket from the housing,

8 It you're working on an EN450 model, remava tha mrednting bolt
from the top of the housing (see illustration 11.6a),

B Tilt the housing forward and rolats it to the night as needad to
clear the frame, then take it out,

10 Instaliation is the reverse of ramaoval,

12 Exhaust system - ramoval and instaltation

Refer to Mustrations 12.4, 12.5, 12.6, 12.7, 12,8, 12.6h and 12.10

1 Hemove the side covers (see Chaptar ),

2  Drain the coolant (sea Chaptar 1),

3 Remove the radiator (see Chapter %),

4 Remove the nuts thal secura tha exhaust pipe holders to the
cylinder head, then ramove tha holders jses lstration).

5 Leosen the clamp that secures the crossover pipe (gea lllustra-
tion).

o

12.5 Loosan the crossover clamp
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12.6 Loosen the mutfier clamps if you
plan to saparata the mufflers from
the pipes

12.7 Remove the muffler mounting bolts
at the rear footpegs (amow]

12.6h The crossover clamp gasket should be replaced H it's
damaged or deteriorated

& Hwyou plan to separate the mufilers from the pipas, loosen the
clamps (see flustratian).
7 Remove the muffler mounting boits at the foclpeg brackets (see
illustration).
6  Pull the exhaust system forward, separate the right side pipe from
the left side pipe and remove the system fram the maching,
9 Remava the gaskets from tha cylinder head and crossover pipe
(sea lllustrations).
10 Installation 1= the reverse of remaval, with the following additicns:
a) Install new gaskets at the cylinder head. Replace tha crossaver
clamp gasket if it's damaged.
k) Be sure the holders overlap coractly (see ilustration).

13  Air switehing valva (US models) - oparational tesl

Refer to Mustration 13.3

1 The air switching valve is part of the air suction system used on
L% models. Routine chiecking pracedures are described in Chapter 1.
i you suspect the valve has failed {for example, if tha bike runs paorty
at low spead or hackfires during deceleration], lest it as Tl o

5 Ramove lhe valve and its hosas from the motoncycle (see Chap-
ter 1).

3  Cennect a vacuum gauge to one and af the vacuum line that
Branches aut from the T-fitting. Connact a vacuum pump 12 tha other
and (sea illusiration).

4 Try to blow air into the large air hosa. It should flow easihy whan
thara's no vacuum applied to the vacuum e,

£ Opergle the vacuum pump and ralsa vasuum to the value listed in

should ba raplaced whanever tha pipes
are femovad

12,10 Tha holder halves are notchad so they form a flush suriace
when assembled comectly

this Chapter's Specifications. The valve ehouid close, mking it impos-
sibla 1o blow alr into the hose.
E I the valve doesn't perform as described, replace it

| i
(4] I -
X (=
& |
-I_— ap )
A. Air Hose C. Syringe
A, Vacuum Hose D Vaeuum Gaugs S

| S7000-1198

13.3 Air switching valve tost setup

A Alr hosa D Vacuum pauge saf jpart

8 Vacuum line of Kawasahi special toa

C  Syringe fpart of Kawasaki ET007-1798) or standard
special toal) or hand VICLLIT (aige
VECLILIT! DLV

#
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Ignition system
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2.3 With the wire attached, ground {earth) a spark plug to the
engine and operate the starter - bright blue sparks
should be visibla

1  General information

This motorcycle is equipped with & battery cperated, fully transis-
torized, braakarlass ignition systam. The Evstem consists of the follow-
Ing somponenta:

Pickin colls

IC: igmiter unit

Battary and fuse

Ignition coils

Spark piugs

Stap and mein [key) Ewitchos

Primary and secondary clreuit wiring

The transistorized ignilion system functions on the sama principhe
as 8 breaker point DC Ignition systemn with the pickup unit and ignitar
parforming the tasks previously associated with the Braaker poifts and
mechenical advance systom, As & rasult, adjustment end malntenarce
of ignition components is eliminated lwith tha exception of spark plug
raplacement),

Becausza of their nature, the individual ignitien systam compo-
nents can be checked but not repaired. If ignitian syelem troubles oc-
cur, and the faulty componant can be isolaled, the only cura for the
prablem is to replace the part with a new one. Keap in mind that most
electrical parts, once purchased, cant be raturned. To avoid Unneces-
sary expense, make very sure the faulty component has been posi-
tively idertified hefore buying a replaczamant peart,

2 Ignition system - check

Rerfar to Nustrations 3.3, 2.5 and 2 13

Waming: Beceuse of the very high vollaga ganerdtad by the ignition
systerm, axireme care should ba faken to avoid alsctrical shock when
these checks are perfarmed,

1 Ifthe ignition system Is the suspected cause of POor enging per-
lormance or failure o start, a number of checks can ba made to sokte
the problem.

2 Make sure the ignition stap swilch is in the Bun or On position.

Engine will not start

3 Disconnect one of the spark plug wires, cannect the wire to a
Spare spark plug and lay the plug on the engine with the threads con-
tacting the engine. If it's necassary to hold the spark plug, usa an insu-
lated tocl (see illustration). Crank tha angine over and make eure &
wall-dafined, blue spark accurs botwean the epark plug electrodas.
Warning: DO NOT remove cne of the spark plugs fram the engine lo
perfarm this eheek - atomized fus! being pumped out of the opan Epark
plug hole couid ignite, cavsing severe fnjury!

2.5 Unscrew the spark plug caps from the plug wires and
measure their resistance with an chmmater

4 If no spark accurs, the following checks should be made:

5  Unscrew a spark plug cap from & plug wita and check the cap re-

siztance with an chmmater (see Wikstration). If tha reslstance s fiirits,

replace it with a new one. Repeal this chack on the ofhar plup cap.
Make sure all alectrical ponnectors are ¢l and bight. Fafar fa

the wiring diagrams at the end of this ook and check all wires for

sharts, opans and correct instellatian,

7 Check the battery violtage with a volimatar and the specific gray-

Ity with a hydrometer (sea Chapter 1), Il fhe voltage is lsss fhan 12-

volts or if tha specific gravity is low, rechams the bietteny,

8  Check the ignition fuse and the fuse connactions, f the fusa s

blown, replace it with a new ana; if the comections e lhass o cor-

roded, clean er repair them.

B Refer lo Section 3 and check the ignition ol [rirnary and sag-

ondany resistance,

10 Refer to Section 4 and check the Rickup ool resistance.

11 If the preceding checks produce poaitive ragilts but thare g skl

na spark at the plug, have tha IZ igniter checked by a Kewasakl doaler

sorvice deparimeant or other repair shop equippad with the special

testar required.

Engine starts but misfires

12 Ifihe engine stards but misfires, make the follewng checks bafar
deciding that the ignition system is at fault

13 The ignition system must be abie 1o produce a spark acrogs a
saven milimeter (1/4-inch} gap (minimurm), A simgls test firture (see [l
lustration) can be constructed to make sure the minemam spark gap
can ba jumped. Make sure the fixtire elecirodes mra pasitioned seven
millimeters apart

14 Connect one of the spark plug wires to the profruding test fixtura
elactrode, then attach the fixture's alligator clip to a anod anging
ground/aarth.

15 Crank the engina over (it miay slart andnin on the remaining oyline
der) and see if well-delined, biue sparks oocur betwasn the test fisture
alectrodes, If the minimum spark gap test ls positve, the kgnitian cel
for that cvlinder is functioning proparly. Fepaat ihe chack on the spark
Plug wira that is connecled to the other coll, I the sgark will not jump
the gap during aither test, or if it is weak jorange colored), reder to
Staps 5 through 11 of thie Section and pariom tha companant chacka
describad,

3  Ignition coils - check, removal and Installation

Check

Refer to Mustration 3.4

1 In arder to delerming conclusivaly that the nitian eails s defec-
Live, they should be tested by an autharized Kewasaki dealsr sarvion
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2.13 A simple spark gap testing fixture can be made from a
block of woad, a large alligator clip, two nalls, a
scraw and a plece of wire

@ @
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d.4 Ignition coil test

T Messum primary winding rsistance
2 Measure secondary windng resletana
3 gnition coll

department which Is equipped with the spacial electrical tester re-
guired far this check,

¢ However, the coils can be chackaed visually (for cracks and ather
damage) and the primary and secondary coil resistances can be mea-
gured with an ohmmeter. If ihe coils are undamaged, and if the resis-
lances are as specified, they are probably capable of propar oparation
3 To check the coils lor physical damage, they must be remeaved
izea Step 9). To chack the resislances, simply ramave the fusl tank
(508 Chapter 4), unplug the primany ciroull slectrical connectors from
the coilis) and remave the spark plug wire from the plug that is con-
neclad to tha coil baing checlked, Merk the locatians of all wires befora
disconnecting them.

4  Tao check the coil primary resistance, attach ona chmmeter lead
1o one of tha primary tarminals and the othar chmmeter lead to tha
ciher primary terminal [see lustration),

§ Place the ohmmeter selector switch In the Rx1 position and com-
pare the maasured resistance to the velue listed in this Chapter's
Specifications.

B If the coil primary resistance is as spacified, chack the coil sec-
onclary reskstance by disconnecting the meter leads from the primary
lerminals and attaching one of them to the speark plug wire tarminal
and the other 1o either of the primary terminals (see illustration 3.4).

I Place the ohmmeter seleclor switch in the Rx100 pasition and
tompare the measurad resistance to the values listed in this Chapter's
Specifications,

& Il tha resistances are nat as specified, unscrew tha spark plug
Wwiree ratainers from the coll, delach the wires and check the resistance

: 'i‘. i
4.1 The pickup coil wiring hamess lesves the altemator cover
at this grommet [arrow); Tollow the hamess to the
cannactor [apply silicona saaler to the grommet
whenever it's removed and reinstallad)

agein. If it is now within specifications, one or both of the wires ars
bad. If it's still not as specified, the coll is probably defective and
should be replaced with a new ona.

Removal and installation

Refar to Mustration 3.10

9  Toremova the colls, rafer to Chapter 4 and remove the fus! tank,
then disconnect the spark plug wiras from the plugs. After abeling
them with tape to aid in reinstallation, unglug the coll prmary circust
electrical connectors.

10 Suppaort the coil with ona hand and remove tha ol mouning
scraws (ses llustration), than remove the coll,

11 Instelletion is the reverse of remayal. If & new coll is baing in-
stalled, disconnact the spark plug wira temming fam the coll. discon-
nect the wire and transfer it 1o the new coll. Make sure the primary cir-
cuil electrical connactors are attached to the propar tarminals,

4  Pickup coils - chock, removal and installstion

Aader fo Mastration 4,1

Check

1 Faollow the pickup coll wiring hamess from the paint whera it
lzaves the elternater cavar to the electrical connector, then discannact
the cannector for the pickup cailz (sea Nllustration),
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4.6 Ta ramove the pickup coils (uppar arrows), remove the

maunting screws; also remove the screws that secure the
harness clip (lower arrow)

£  Proba each pair of terminale in the pickup ol connector with an
ohmmeter (the black and yellow wire tarminals, then the blus and
blackiwhite wire terminals) and compare the resistance reading with
tha valua lietad |n this Chapter's Specifications,

3 Bet the chmmeter on the highest resistance range, Measura tha
resistance between a good ground/earth end each terminal in the elec-
trical connector. The meter showld read infinity,

4 If the pickup coils fall sither of the abava tests, they must be re-
placad,

Removal

Rafer fo llustration 4.5 ]

5  HRemove the altemator cover (ses Chaptar 8)

6  Unscrew the pickup coll maunting scraws and remove the pickup
cails (eea illustration). Remave the wiring harness ratainer, slip the
grommet aut of its slot and remove the pickup coils together with theailr
wiring harneas,

Installation

T Position the pickup eolls in the alternatar cover and install the
screws, tightening them sacurely. Apply a small amount of silicone
s=alent to the grommet on the wiring hamess and seat the grommet

front portion (EMS00 models)

sacurely in the notch in the alternator cover (see lilustration 4.1),
8  Install the altemator cover and connect the eleciries connectar,

5 IC ignitar - ramoval, check and installation

Refey to Wlystration 5.2

Removal

1 Remowve the seat,

2  On EN450 modals, disconnect its slectrical connector and ra:
move the two balts which retain the igniter i tha battary holder
bracket. Lift oul the igniter.

3  On EM500 models, disconnect the sacirizal connector and &ip
the igniter off its mounting tabs (see illustration]. Taks therigiter out.

Check

4 A special tester s reguired to accurately magsure the resistance
values across tha varlous terminals of Lhe i igniter. Take the unit to g
Kawaeaki dealer servica department or other repair shap anuipped
with thiz testar,

Installation
5 Installation is the reversa of the removal sleps,
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Suspension, steering and final drive

Contents

Drive balt and pulieys - ramaval, inspaction and installation,....... 10 Rear wheel coupling/rubber damper - check and repln:mm 1
Drive belt and pulleys .. o Pt i b SRR T .. Saa Chapbar 1 Steering haad bearings - check and replw:mrﬂ - Spa Chaptnf 1
Fork qil - rupla::ament .. Sea Ghamar 1 Stearing head bearings - rapfammanl 7

Forks - disassembly, Inspm:h;-n and raassambly LY A 4 Suspansian - check...
Forks - removal and installation 3 Suspensicn ad]ue-tmlta

Ganeral information ., ™ 1 Swingarm bearings - chnch. LA
Handlabars - ramoval ar-d Installnﬁu-n 2 Swingarm berairings - repla l:ernunt,........
Rear shock absorbiers - remowval and Jnstailaimn P i 8 Swingarm - removal and installation............ . ot

Spocifications

Front suspension

Fork oil type, amount and level ., See Chapter 1
Fork spring length
EN450 maodels
Standard .............. 442 mm [17.4 inches)
IR i scsine it e 432 mm (17.04 inches)
ENS00 modals
Thraugh 1938
Etandﬂn:l 728 mm (14.68 inches)
/LT Ty g P 365 mm (14,37 inches)
1887 and latar
BUARTILIE .o i s
Front fark air pmssura {aady EHMED models omy}
Standard,., ; s 0 i (0 Bars)
Maximum... 86 psi (2.51 Bars)

Rear spring pmrﬁad standard suttinn
ENA50 modets...
ENS00 madels |,

Belt sprockets

Tooth height
EM450 anginn sprocket
Standard ... nmma?amm:ﬂemmuzssmﬂ
PRI s, e 0 P S i &g .3 mm (0,248 inch)
EN#J]rea.rspmcl-tet Mot specified
ENSO0 engine spmdml
Standard .. T P Py o ey et e 6.42 to 6.4%9 mm (0253 to 0255 inch)
Minimum .. F P T T R4 B.1 mm {3.240 inch)
ENSO0 rearsp u-c:kut
Slandard ... §.62 to 6.70 mm [0.260 1o 0263 inch)
Minimum ... 8.3 mm (0.248 inoh)
Eear sprocket dbmmlﬂr
Standard... S00.23 10 300,28 mm (11,820 1o 11, B22 inchiag)
erll-“l‘lurl‘l.,..,.......... e T T 289,83 mm (11.796 inches)

302.8 mm (11.9 inchas)
297 mm (11.7 inches)
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Torgque specifications
Handlabar bracket botts
EM450 models.. 19 Mim (13.5 fi-lbs)
EMS00 models .. - 23 MNm (16.5 fi-lbs)
Handiebar brackat Pk 1199? aﬂd Iawr} ...... 34 Mm (25 f-lbs) "'
Drawnpeer rod bolts®
18BE5 through 1896 ... ...
1867 and lakar .......--
Steering atam Dol
1885 through 1886 ... ..o cinin s e 42 Mm (31 f-lbs)
1907 and later . ...... 44 Mm (33 f-iba)
Steering stam bolt
1885 through 1996

20 Mm [14.5 f-Ibs)
28 Nm [22 fi-1bs)

42 Nm (231 ft-lbs)

1997 and later .. 44 Nm (33 ft-lbs)
Stearing stem a-:ljustlng nut
Initial torous... 39 Nm (29 f-lbe)
Final lorgue ... Hand tightan (approximately 4.9 Nm/43 in-be)

Fark upper triple clamp bolts .. 20 Mm [14.5 ft-lbs)
Fork lower tripla clamp bolls
18985 through 1986...
1997 and later ..
Rear shock -ahsu-t:-nr rnuunung bolts/nuts

26 Nm (18 ft-Ibs)
29 Nm (22 fi-Ibs)

EMN450 modals... 29 Nm (22 ft-ibs)
ENS00 models {thruugh 1995:
LI ... . o cunminsemesmass s st s natan s sepussa o memsmsmsnmn e o e 25 Nm (18 ft-1bs)
Lower .. Mot specified
EME00 rrlu:udaks. ﬁBﬁ? aru:l Iatarj
Uppar... I s mmnm g e R A RN 25 Nm {18 ft-lbs)
Lower .. a4 nm [25 ft-Ibs)
Swingarm pr.rnt 3ha1‘t nui BA Nm (65 ft-lbs)
Baedt final drive
Raar sprockel-to-whes! COuUPENG MULS . e s 69 Mm (51 ft-lhs]
Engine sprocket holding plate Bols.....iimmm . e 9.E Nm (87 in-lbs)
Chain final drive
Rear sprocket-to-whieal :uupllng nuts
1867 through 2003 .. 74 N (54 ft-lbs)
2004... A R AT T &3 Nm (43 ft-los)
Enpina 5pmq.‘.ir.al |C|I::k|"-u|' 126 Mm (84 fi-ibs)

"Lubricate the shaft thraads Errd me nut saai'mg .ﬁun’aca -.wl.h arrgme cuf

2.1a On modals through 1996, unbolt tha upper brackel . .. 2.1b ... and lift the handlabar off

1 General information 2  Handlebars - removal and instaliation

The front forks on these models are of the conventional ecll Hefar to Mustrations 218 and 2.1b
spring, hydraulically-damped telescopic typa. Early ENASD forks in- 1 Models through 1996 usa a ane-piece hendlebar, secured fo the

clude an air prassure adjustment mechanism. upper triple clamp by an upper and lowsr brackst. I the handlabars
The rear suspension consists of two coil spring/shock absorbars must be removad for access 1o other camponants, uch.as the forks or
and B square-gsaction swingarm. tha slesring head, simply remove the bolts and [ift the handiabar(s) off

The final driva usas a cogged belt. A rubber damper 15 installed [see Hllustrations). 1937 and later mocels alsn Usd & one-pioca han-
hetwaan the rear wheel coupling and the wheel. diebar with integral mounting studs. To remova Hik fype, Unacres the




3.7 The frant forks are held in the upper triple clamp by pinch
bolts [arrow)

3.9 When inslalled, the top of the inner fork tuba should be flush
with the upper triple clamp (arrow) (fork cap removed for clarity)

4.4a This Is the Kawasaki tool that keeps tha damper rod from
turning - the corners of the tapered section bite into the round
hole in the dampar rad to hald it

maurting nuts fram the underside of the upper triple clamp and ift the
handlebars off. It's not necessary ta disconnect the cables, wiras or
hosas, bat it is a good idea to support the assembly with a piece of
wire or ropa, to avald unnecessary strain on the cablas, wires and (on
the right side) the brake hosa,

2  Check the handlebar for cracks and distortion and replace it i any
undesirable conditions are found,

3 Installation is the reversa of the removal sleps. Tighten thae bolte
to the tarque listed In this Chepter's Specifications.

3 Forks - removal and instaliation

Rafor to Nustretion 3.7

Removal

1 Selithe bike on its canterstand if aquipped).

2  Hamave the fuel lank (see Chapter 4),

2 If you're removing the left fork leg, remove tha brake caliper and
hang it from the bike with a plece of ropa or wire (see Chapter 7).

4  Ramaove the whoal (see Chapter 7).

2 Hemove tha front fender (see Chapler 8).

B Remove any wiring harnass clamps or straps from the fork tubes,
! Loosen the fork upper triple clamp bolts (see illustration).
Loosen the lower triple clamp bolts, then twist the fork tubes and slide
them downward and cut af tha tripls clamps.

Installation
Rafer to Mustration 3.9
8 Slide each fork leg into tha lawer triple clamp,

4.4b Hold the damper rod and remove the screw with
an Allen wranch

8  Elide tha fark legs up, installing the tops of the fubes ints he
Upper tripla clamp. The end of each tube should be flush with the top
zurface of the upper triple clamp (see Hlustration),

10 The remaindar of installation is the reverse of tha ramoval proce-
dure. Be sure to tighten the triple clamp bolts 1o the torque isted in this
Chapter's Specifications. Tighten the callpar mounting bolts to the
torque listed in the Chaptar 7 Spacifications,

11 Pump the front brake lever saveral times to bring the pads info
contact with the disgs,

4  Forks - disassembly, inspaction and reasssmbly

Disassembly

Rafar ta ilustrations 4.da, 4.4b, 4.4c, 4.4d, 458 455 46 4.7 and
4,70

1 Remove the forks following the procadure n Seotion 3, Work on
onie fork leg at a time to avoid mixing up the pars.

2 FRemove the relaining fng, top plug, sedcer, sprng sast and fork
spring (ees Chaptar 1),

3 Invert tha fark assembly over a conlainer and alle tha ol 1o draln
out.

4 Pravent the damper rod from turning ising @ nolding han-
dle (Kewazaki tacl no. 657001-183) and adapter (Kawazak| tool
no, 57001 -1057) or equivaleants (see illustration). Unacrayw tha Allsn
baolt at the bottom of the outer tube and refrieve the copper washer
(see illustration). Mote: i you don't have access (o thass special foals,
you can fabricate your own using a bolt with & head tha! fits insids tha
damper fod, two nuts, a socket (ta it an the nuits), 4 fang extansion eng
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dadc To make a damper rod holder, thread two nuts onto a bolt
with a head that will wedge inside tha damper rod and
tighten the nuts against each other . . .

4.4d ... then install the nut-end into a socket [connected to a
long extaneion] and tape it inlo place

& raichat, Thread the two nuis anto the bolt and tightan tham against
each other (see illustration), lnsert the assembly info the sockat and
tape it into place (see illustration). Now, insart the toal inte the fork
tube and engags the bolt head (or the special Kawasaki taall into the
round hole in the dampar rod,

5  Full cut the demper rod and ite spring (see illustrations). Don'l
ramava the Teflon ring from the demper rod; the damper rod is sold as
an assemily, 2o if the ring 15 warn, you'll need a new damper rad,

6  Pry the dust s=al from tha outer tubs (see llustration).

7 Pry the retaining ring from s groove in the outer tube (soe illus-
tration).

8  Hold the culer tube and yank the innar tube upward, repeatedly
(ke a slide hammer), until the seal, washer and outar tube quide bush-
ing pop loose,

8 Slide the seal, washar and auter tube quide bushing from the in-
nar tube (sea illustrations 4.5a and 4.5b).

10 Invert the cuter tube and remove the damper rod base [ses illus-
tration).

Inspection

11 Clean all parts in scivent and biow them dry with compressed air,
if available. Check the inner and aular fork tubas, the quide bushings
end the demper red far score marks, scratches, flaking of the chrome
and excessive or abnormal waar, Look for dants in the tubes and
replace them if any are found. Check the fark seal seat for nicks,
gouges and scratches. If damage is evident, leaks will accur around
the seal-lo-outer lube junclion. Replace worn or defective parts with
new anes.

12 Have the fork Inner tube checked for runoul &t a dealar sarvice

; I Efa
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d4.5a Fronl forks (EN450 modals] - axploded view

1 Fork trim cap 15 Damper md
2 Resaining rng 18 Taflan rng
& Afr valve (sarly 17 Damper rod spring
Mmoo oyl 18 Damper fod basa
4  Fork cap plug 18 Dust seal
5 O-ring A Rolalning ring
& Upparirple clamp 2100 seal
7 Steanng stemiower 22 Washer
lripte clemp 23 Bughing
8  Fork assambly 24 Outsr fork fube
8 Spacer 25 Coppar washar
10 Spring seat 26 Darmper rod batt
i1 Fork spving 27 Gasket
12 Innar fark fube 28 Drain boit
13 Busiing
14 Steering stem
trim plece

dapartmant or ather repair shop. Warning: JFi (s bant, [f shauld mat Be
straughtensed; replaca it with a new one.

13  Measure the overall length of the long spring and-eheck it for
cracks and other damage. Compare the length to tha minimum langth
listed in this Chaptar's Specifications, If it's defective o sagged, re-
place bath fork springs with new ones. Newer replace only ong spring,

ﬁ.
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27

46 Pry the dust seal out of the outer tube

with a small screwdriver
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4.7 Pry the retaining ring out of its groove

4.5b Front forks (ENSO0 madals) -

axploded viaw

Fork iim cap
Fatalning ring
Fork cap pliy
CHring

Lipper triple clamp
Stasving sfam bim
Stoering stamiowar
trifife Sime

Irsrar fark biba
Bughing

Lzt seal
H?mfmngn'r.'g

O soaf

Washar

Bushing
Chiter fork fube
Gaskat

Dvain bai
Damper rod balt
Copner washer
Darmper rod base
Damper rod sgring
Tafian ring
Demypar rog
Fork spring
Sy soal
Spacar

Qe fork tibe

“Threadsd plig Lsed on 1997 and
farsr modely

4.10 Dump the damper rod base (armow)
aut of the fork tube and put It back on the

damper rod
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O

4.17a Install the assembled inner fork tube into the
outer fork twbe, . .

4147 ... and thread it inta the damper rad [arrow)

Reassembly

Refar to illustrations 4,173, 4.17b, 4.17c, 4.18a, 4.18b, 4.21 and 4.25
14 If it's nece=sary to replace the inner guide bushing (the ona that
won't come off that's on the bottom of the nner tube), pry it apart at
the slit and slida it off. Make sure the new ane eeals properly.

15 Place the rebound =pring cver the damper rod and slide tha rad
assambly into the inner fork lube until it protrudes from the lower end
of the tube.

16 If you haven't slready done so, install the damper rod base cnto
the and of the damper rod [see illustration 4.10).

17 Insert the Inner tube/damper rod assembly into the outer tube
[see illustration) until the Allen-head ball (with coppar washer) can be
threaded into the damper rod from the lower end of the outer tube |see
illustrations]. Note: Agply a nan-permanant thread locking compound
io the threads of the boit. Keap the two fubes falrly honzonia! so the
damper rod base doesn't fall off, Usimg the too! descrbed i Step 4,
hoid the damper rod and tighten the Allen bolt fo the torgue listed in
this Chapler's Speciiicetions.

18 Slide the outer guide bushing down the inner tuba. On EN4S0
models, the slit in the bushing must paint to the left or dght - not ta the
frant or reer. Using 8 special bushing driver (Kawasaki tool no. 57001-
1219) or equivalent and a uged guide bushing placed on top of the
guide bushing being installad, drive the bushing into place until it ls
fully seated (see illustration). If you don't have access to one of theze
toole, it is highly recommended that you take the assembly to a
Kawaeaki dealer service dapartment or other motoroyele repair shop to

417k ... place a neaw washar on the damper rod balt . .

®

4.18a Here's the proper way 10
drive the ocuter quide bushing
into place

Tool no. 57007=1219
Uzed bushing

St

Maw guide bushing
Ouler tube

Tap downnvward

N S R =

used the same way the spocial tool would be usad - a5 a
slide hammer (be sura to tape the ends of tha pipe
50 it doesn't scratch the fork tube)
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5.4 Remaova the bolts (arrows) and detach the cover from the
frant of the lower triple clamp (EN500 model shown)

have this done. |t is possible, however, to drive the bushing into placa
iming a section of tubing and an cld guide bushing (see illustration),
Wrap tepe around the ends of the tubing lo prevent it from seratzhing
the fark tube,

18 Slide the washer down the inner tube, info position over the guide
bushing. g

20 Lubricate the lips and tha outar diameter of the fork seal with the
recommanded fark ol (sea Chapter 1) and slida it down the inner tuba,
Wwith the lips facing down. Drive the seal into place with a special seal
driver (Kawasaki tool no. 57001-1081). If you don't have access to one
cf these, it is recommended that you take the assembly to a Kawasaki
dealer sarvice dapartment or ather motoroyele repeir shop te hava the
geal driven in. If you are vary careful, tha saal can be driven in with a
hammar and a drift punch, Work arcund the circumferance of the seal,
kpping gently on the cuter adge of the seal until it's seated. Ba carsful
- if you distort the seal, you'll hava to disassembile the fork again and
end up taking it to a dealer anyway!

21 Install the retaining ring, making sure the ring is complately saated
i its groowve (see lllustration).

22 Install the dust seal, making sure it seats complateby,

23 Install the drain screw and a new gasket, if it was removad.

84 Comprass the fork fully and add the recommended type and
quantity of fork all (see Chaptaer 1).

26 Install the fork spring, with the amall-diameter end at the bottom
(EN45D models) or the widely spacad ccolls at the battom (ENSCD

gy L E ool

4.25 On ENS00 models, the end of the spring with widely spaced
coils |arrow| goes downward

{ g Loarh
=ty =L e

3.8a Aemova tha stearing stem ball, . .

modeds) (see illustration). Install the spring seat and spacer, then -
stall the lop plug and sacure it with the retaining ring (see Chaptar 1),
26  Install the fork by following the proceduns oulined in Section 3, if
yau won't be installing the fork right away, store it i an updght posi-
tion to prevent |aakage,

5 Steering head bearings - replacement

Aeder to Nustrations 5.4, 5.8, 5.8b, 5.9, 5.10, 5,13, 5135, 5.15, 518
6.20and 5.22

1 If the steering haad baaring check/adjustmeant (see Chapter 1)
does not remedy excessive play or raughness in the stasrng head
baarings, the antire front end must be disassambled and the bearings
and reces replaced with naw aneas,

2  Refer to Chapter 4 and remove tha fusl fank,

3 Reafer to Chapter ¥ and remove the front whesl.

4  Remove tha cover fram the front of the lower biple ciamp {see -
lustration), "

S Rafer to Section 3 and remove the front forks,

€  Refer ko Chaptar 9 and remove the front tum signals, heaacdight
assembly, Instruments and ignition switch.

7 Refer to Saction 2 and ramove the handebars,

8  FRemowve the steering stem bolt (see llustration), then lift off the




S.Bb ... and remove the upper triple clamp fram the
aleering stem

il . et : ik
510 Lower the steering stem out of tha stearing head

uppEr triple clamp (sometimes callad tha fark Bridge of crown)] (sea il-
lustration).

8  Remove the stem locknut. Using an adjustable epanner wrench,
ramove the stem adjusting nut while supporting tha sleering head from
tha battom. Lift off the race cover and Jpper bearing (see illustration).
10 Remove the steering stem and lawer tripla clamp assambly to-
gethar with the lowear Bearing (see illustration), If it's stuck, gently tap
on the tap of the sleering stem with a plastic mallat ar & hammer and a
wood block. ;

11 Clean all the parts with solvent and dry them thoroughly, using
compressed air, il available. i you do use compres=ad air, don't et the
berarings spin as they're dried - it could ruin thern, Wipe tha old greass
out of the frama staaring head and bearing races

12 Examine the races in the steering head for cracks, dents, and pits.
If 2ven the slightest amount of wear ar damage is evidant, the races
zhauld be replaced with new ones,

13 To ramave the races, drive them out of the steering head with
Hawasaki tool no. 570071-1107 or equivalant {soe illustration). A slida
hammer with the proper Intemal-jaw puller will alsc work, Since the
FECes are an interference fit in the frame, installation will be aasier if the
rew races are laft overnight in a refrigerator, This will causa them to
contract and slip inte place in the frame with vary litte effort. When in-
stalling the races, use Kawasaki press shaft no. 57001-1075 and
drivers no. S7T001-1106 and 57001-1078, or tap them gently Inta place
with a hammer end bearing driver or a lerge =ocket (seo ilustration).
Da not strike the bearing surface or the race will be damaged.

14 Check the bearings for wear. Look for cracks. dents, and pits in

5.9 Lift off tha race cover and upper Bearing

5.13a This special Kawasaki ool axpands ta grip the bearing
race, then is drivan aut with a hammer and punch

1 Kawasak lool 57001-1107

the races and flat spots on the bexarings. Replace any dofactive pars
with new anes. If a new bearing ks requined, replace both of tham as &
s, -

15 To remove the lawer bearing from the staanng stam, use a bear-
ing puller (Kawasaki tool no. 57001-136 o equivalant) [se lilustra-
tion). Don't ramave this bearing unlass it or the grease saal Undar-
neath, must be replaced.

16  Ghack the groase seal under the lower beedng and resiace it with
4 new one if nacassany,

17 Inspect the stearing stem/lower tripte clamp far cracks and othar
damage. Da not attempt Lo repair any taoring companents, Replace
themm with naw parts if defects are found.

18 Check the bearing cover - if it's wom or deteriorated, roplace il
19 Pack the bearings with high-quality grange (prefarably 2 moly
hased grease) (see llustration). Coat the autsr races with Qréase also
20 Install the greese saal and lower bearing ot the slaering stem.
Drive the lowsr bearing onlo the Etaaring slom using Kawazaki ster
bearing driver na. 57001-137 and adapter no, 57001-1074 [ses Mus-
tratian). If yau don't have access 1o thess iooks, a sacis of pipe with
a diamatar the same as the inner race of o biedring can be used,
Drive the bearing an until it is fully sealad.

21 Insert the steering stam/awer tripla Clamp Into the frame head. -
stall ihe upper baaring and the rece covear (50 llustration 5.8

22 Install the edjusting nut with its shauldsr down iagainst the

R ——
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T
5.13b If you don't have Lhe special Kawasaki toals, drive in the 5.15 To ramove the steering stem bearing, you'll need & hearing
bearing racas with a bearing driver or a socket tha splitter like this one and a puller ar hydraulie press (if you
same diameter as the bearing race don't have the necessary tools, have It pressed off
. by a Kawasaki dealer or machine shop)
1 Bearing driver hanale 3  Baearing drivar |
2  Bearing drivar [
ill
H
| ]
| |
: 5.20 Drive the grease seal and bearing lower race on with 2
hollow driver {or an equivalent piece of pipe) - these
ara the Hawasaki special toals
5.19 Work the grease completely into the rollers 1 Sterm baaring driver {toof no. 57001-137)

2 Adapter ftoal na. 57001-1074)

bearing). Using the adjustable spanner, tighten the mut whila maving
the iower triple clamp back and ferth, Continue to tighten the nut (lo
- approximately 28 ft-|bs/38 Nm) until the stearing head Becomes tight,
then back off until there |s same play in the bearings. You can calculate
the torque by applying a measured amount of farce {0 the spanner
handle at 8 measured distance from the center of the nut [see illustra-

tion). Onca the nut is tightened to the initial lorgua, maka sure there (s f‘g

180 mm (7 in)

ro more play (don't overtighten, though, or the steering will be too tight
and the bearings may be damaged). Maka sure the steering head tums

smoothly. PO \
23 Install the locknut, than adjust the Bearings (see Chapler 1). B e - £ 5
24 The remainder of installation is the reversa of remaval, ;l- L ey | \,.‘ . o)
by SRR VRN
i  Rear shock absorbers - remaval and installation -_T“-" \M C’J’ gte
el R 22.2 ke (49 Ibs)

Removal

Refer ta lustrations §.2, 6.3a, .30 and 6.3c o i et g for tive basha sl
1 Sel the bike on itz cantarstand (if equipped). If the bike doazn't 922 To get a precise torque setling for g BCIUSTG 1
have a centerstand, support it in an upright position so it can't be apply a measured pulling force to the handle et a measured
knocked ovar during this procedure, distance from the center of the nut

2 [If you're working on an ENAS0 model, remove the mutilars (see

Eﬁ

—=
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6.2 Rear suspeansion [EN450 models) -
axploded viow

Shock absorbars
Mormniting bushings
Washars

Washears
Leckwashers

Nuts

Swingarm pivet shaft
Bearings caps
Grease senls

10 Needie baarings

iT  Sleave

12 Swingarm

13 Swingsrm pivat shaft nut
14 Dnve belt buifer

15 Dnive belt adjuster

18 Adjuster locknut

17 Adjuster boit

Qo oy O Gl R

8.3a Rear suspension (EN500 modals) -
exploded view (1980 through 1996 shawn:
later models similar

Shock absorber
Maunting bushings
Mounting Eoits
Swinganm

Shock absorbar mounting nuts
Swingarm pivot shafl nut
Beaning cap

Graase soal

Naadle bearng

Sleeve

Bearing cap

Swingarm pivot shafi

S C o~y AR —

]
[ S
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6.3b Once the bolt is removed, the upper end af the shock
abscrber can be detached from its mounting bracket

85 Hemove the swingarm pivat shafl nut and withdraw the shaft

Chapter 4). Remove the shock absorber upper and lewer nuts and Iift
tha shock off the motaroycle (see illustration).

3 I you'ra working an an ENS00 moded, remove the raar sida trim
pieces, together with the rear lum signals (see Chaptar B). The forward
haolt on the rear side Irim also sacuras the top of the shook absorber,
Bemove the shock absarber lawer bolt and Iift the shock aff the matar-
il (sea lllustrations).

Installation

4 Installation ig the revarse of tha ramoval procedura, Tighten the
shock absorber balts/nuts to the torque values listed in this Chaptars
Specifications.

T  Swingarm bearings - check

1 Reler to Chapter 7 and ramaove the rear wheel, then refer to Sec-
tion 6 and remove the raar shock absorbers,

2 Grasp the rear of the swingarm with ona hand and place your
ather hand at the junction of the swingarm and the frame. Try to maova
the rear of tha swingarm from side-to-side. Any wear [play) In the baar-
Ings should ba falt as movement between the swingarm and the frame
at the frent, The swingarm will actuaily be fell to move forward and
hackward at the frant (not fram sde-lo-skda). If any play = noted, the
haarings should be replaced with new ones (saa Section 9).

6.39c Remave the nut and bolt (arrow) from tha lower end and
remove tha shack absorber

3 Mext, mova tha swingarm up and down through its full trevel. 1
should move frealy, without any binding ar rough spots. It daes Aol
meove frealy, refer to Section 8 for servicing procedures,

& Swingarm - rernoval and installation

Refar to Mustrations 8.5, 8.8a, 8.8b and B.8¢

1 PRaise the bike and sat it on its canterstand (f equippad). I ihe
bike doesn't hava a centerstand, support it sacurely 8o it can’t be
knocked over during this procedure,

2  Remove the raar whaal [see Chaplar 7},

a It you'rs warking on an EN450 model, remove the mutflers (see
Chaptar 4).

4  Detach the brake tarque link from the swinganm (sae Chaptar T),
§ Remove tha swingarm pivot shaft nut (see llustration). Don't re-
mava the pivot shafl yet.

B Support the swingarm with a jack and detach the shock ab-
sorbers [see Saction 8). On ENAS0 models, you'll need to remove the
shocks completely to get them aoff the swingam studs

7 Support the swingarm and pull the pivot shaft out, Remave tha
swingarm. The bearing caps may fall out as 1his [s dong.

A Remaova the caps (f they didn't fall affl, then pull gut the sheeva
and pry oul the grease seals (see illustrations), Check the piuot

A.Ba Remove the bearing cips ...
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8.8b ... slide aut the sleave , . .

10.2 Remove the mounting bolts (arrows) and take
off the bell guard

bearings in the swingarm for dryness or deterioration. If they're in need
of lubrication or replacemeant, rafer to Saation 9
2 Installation is the revarse of the removal procedura, with the fol-
Iowing addithons:
3} Be sure the graasa seals are in position before installing the pivol
shafft.
by Tightan the pivot shalt nut and the shock absorber mounting
haltafnute to the tarque values listed in this Chapter's Specifica-
tions.
c) Adjust the drive belt as desoribed in Chapter 1.

8 Swingarm bearings - replacemeant

1 Bearing replacemeant isn’t complicated, but it requiras & blind hale
(expanding) puller, & slide hemmer and a hydraulic press. Tha pullar
and slide hammer can be rented if you don'l have them, and you may
be abla to davisa a substitute for a hydraulic press, but compare the
cost of having the bearings replaced by a Kawasaki dealer to that of
renting the equipmant befora you proceed. It may be cheaper, and it
will prohakbly ba easlar, to have the bearings replaced by the dealer,
You can save maney by removing the swingarm from the bike yoursslf,
2 Remowa the swingarmm (sea Section 8).

1 Slida the slaave out (sea illustration 8.8h)

4  Pry out the seals (see lllugtration 8.8c).

10.3 Remove the engine pulley cover bols [arows|
and take ofl the cover

5 Hamove the bearings with a blind hole {expanding) pullar and
slide hammer,
6 Press new bearings into the swingam,

10 Drive balt'chain and sprockets - removal, inspection
and installation

Rafar to ilustrations 10.2, 10.3 amd 10.5

Removal
Drive balt

1  Remave tha shift lever (see Chapter 2,

2 Remove the balt guard (see illustration), Draw an arrow an the
Lop of the belt pointing toward the front of the meloreyeks Lo indcate
the direction of halt rotation

3 Remove the bolts securing the engine pullsy cover to tha snging
case (see llustration). Slide the pulley covr off,

4 Remave the rear wheal (see Chapter 7)

5 Hemove two bolte that =ecura the engina pulley holding plata,
then remove the pulley from the engine [see illustration],

B Ramove the swingarm (see Section 3). Pull the swingarm back far
enough to allow tha balt to slip batwasan the frama and tha frant of the

swingarnm.
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10.5 Remove the holding plate bolts (arrows), then remove the
holding plate and the sprocket

—  Diameter —iie

e —

izl

-

—

10,10 Measure the diameter of the rear sprocket

Drive chain

T FRemove the engine sprocket cover (see illustration 10.3),

8  Have an essistant sit on the seat and hold the raar braks on, Bend
back the tabs of the angine sprocket lockwasher, then unscrew the
sprocket nul.

B Slip the sprocket off Lhe transmission shaft, tagether with the
driva chain. If thara isn't enough slack in the chain, refar 1o the adjust-
ment procedure in Chaptar 1 and loosen it. Nobe: The following steps
daal with remaval of the chain and resr sprocket. if you're just removing
Ife engine sprockat to replace the o seal behind i, ignore the steps
that don't apply.

10 Remave the rear wheel (see Chapter 6) and the swingarm (see
Eection 8).

11 Disengage the chain from the rear sprocket,

12 If necessary, remove the nuts that attach the raar sprocket to the
coupling and taka it off.

Inspection

Drive belt

Rafer o flustrations 10.9 and 10.70

13 Check the belt lor wear (see Chapter 1), Replace it if it's wam ar
damaged.

14 Check the sprockets lor damage and for worn teeth (see Chep-

ler 1). Replace tham if any undasirable conditions are found. i tha
Sprockets must be replaced, install a new belt as well,

L

10.89 Measure the height of the sprockat leath

11.2 Rear coupling details (belt drive shown; chain drive similar)

b

Spacer
B Dvive beli pulley/coupiing
C  Damper

15 Measure the haight of the sprocket testh (see dlustration]. A
place the sprockels and the belt if the teseth ars wom to less than the
value listed in this Chapter's Specifications.

16  Measure rear sprocket diameter (see lllustration). Feplace the
spracket if it is worn to less than the value listed in this Chaptar's
Speclfications,

Drive chain

Waming: These motorcycles wse an endiess chaln, Kewasall recom-
mands agains! cuthing the chain to instal a master fnk, If the chain
Lreaks in aperation, it could cause loss af confrol of the moforcycha,
17 Soak the chein in kercsane ar diased fusl foar appraairmately fee or
glx minutes. Don'l use other solvenls, as they may wash o the lubr-
cant contained insida the O-rings, Use a brush o work the schvent info
the spaces between the links and platas, Blow the shain dry with com-
prassed air. Caution: Don't allow the claaning and drylng process to
teke more than 10 minutas.

18 Check the chain carefully for wormn or damaged links, Replace the
chain if wear or damage is found at any paint.

19  Strelch tha chain taut and measure its kenglh between the num-
ber of pins lisled in this Ghapler's Specifications. Compara the meg-
sured length to the specified value and replace the chain § it's bayond
the limit. If the chain needs ta ba replaced, check the sprockats as de-
soribed befow, Il they'ra wom, replaca them also, If & new chain is -
etalled on warn sprockels, it will wear out quickly. Kawasaki reaom-
mands replacing always replacing the chailn and sprockets as a set.
20 Lubricale the chain with a lubricant compatibla-with O-fing
chaine. If this isn't available, use a heavy of, such as SAF 80,

£1 GCheck the teath an the sprockets for wear. On the enging
sprocket, wear will cccur mostly an tha forward sids of sach sprocket
tocth, On the rear sprocket, wear will occur mostly on the raar sids of
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12.2a This is the spring preload adjuster on EN450 modals;
satting 1 is the softest and satting 5 |s the hardest

aach sprocket tooth, If the teeth are womn 1o points or have a hooked
appearance, U's definitely time lor new sprochets,

Installation

22  Instaliation is the reversa of the removal Steps, with tha follawing
additions:
al I you're working an a chain drive rmodel, install the angine
Sorockat with the QUTSIDE mark away from the engine, and the
rear sprocket with the taoth nismber maric away from fhe coupiing,
Lise a new lockwasher an the anging sprockal,
b) Tightan the sprocket and suspension fasteners to the larque iisted
i this Chapler's Specificetions.
ol Adiust the bek or chain slack (see Chapter 1),
ol Tighten tha raar axle nut to the torqua listed o this Chaptar's
Specifications.

11 Rear wheel coupling/rubber damper - check and
roplacement

Refer to dlustration 11,2

1 Remove the rear whaal (sas Chapter 7).,

2 Lift the rear pulley/rear wheal colpling from the wheel (see Mus-
tration)

3 Lift the rubber dampar fram the wheel (see illugtration 11.2) and
check it lor cracks, hardening and general deterioration. Replace it
with a new one if NBCESSaNyY,

4  Chacking and replacament proceduras for the coupling bearing
ara sirnilar to thase described for the whesl bearings, Refer to Chap-
ter 7.

12.2b Spring preload adjuster dolglis [ENS00 modets)

I Adjuster §  Positioning maks
2 Adjusting steeve {1 % the soffast and
58 tha haroles)

5 Installation is the reverse of the ramodl procadurs, Caution; Ba
Sure not ta farget the spacer (see Nustration 11.2); i the ade oyt i
tightened withaut the spacer i position, the mar wheal Legngs may
be damaged,

12 Buspension adjustmants

Front forks (early EN450 models)

1 The front forks aon ear 1y EN4ED macsls are anupped with air pres-
sure valves. Laler EN45D modets end all ENSO0 modsis have: non-gd-
lustable farks. The recommended air pressuns satting is sted in this
Chapter's Specifications, Warning: Mever axcesd the marimum prag-
sure iisted in this Chapter's Specifications. Never ramave the fork
spfings and raly an air pressure alone o suppert th forks or unsfabie
handing may oceur. Ensure that the Rressune {3 equalin both fegs,

Rear spring preload adjustment

Refer to ilustrations 12,23 and 12.24

2  Therear spring prelcad is adfjusted by tuming the edfusting sleave
at the botlom with the hook wreneh Inchuded in he bive's tool kit [ses
illustrations). Compara preload with the vihless liated [ this Chaptar's
Spacifications and adjust as neaded, Warning: Alwsys place bolh
Spings on the same setting or unsiabls fendling may ocow,
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Contenls

Brake caliper - removal, overhaul and installathon ...
Brake disc - inspection, removal and instalation ...

Erake hoses and lines - inspection and raplacement
Braka light switches - check and mﬂauam&nt
Brake pads - replacamant... e,
Brake pads and linings - weur GI'IBGR i
Brake pedal and cabla - ramaval and Inamllatlﬂn
Brake pedal position and play - check and

adjustrment ...
Brake system - gm&rﬂl chack

Erake systam bleeding....

Ses Ghapiar General Information...

3
4
T
g
2
Fear whes! - remaval, inspection and installatien ..
Tiree/wheals - general check..
Tubeless lires - general miurrmtmn o
Wheel bearings - inspection and manrﬂenanm
Wheels - inspection, repair and alignmant.....

Spacifications

Brakes

Brake fluid type... See Chapter 1

Brake pad mmirnu'n ﬂ'ﬂch‘.nuas Saa Chapter 1

Digc thicknass
Standard... 4.8 to 5.1 mm (0.189 to 0.200 inch}
Minimum® . 4.5 mm (0.177 inch)

* Rafer to mm sfmped .fnro fha dia: fmaysupamda Wnrmauun printed heara)

Disc runout (maxi mun'l}

EN450 models..,.. 0.15 mm (D.006 inch)
ENSO0 modals... B Lo ot B 0.2 mim (0.008 ineh)
Brake pedal pcadtlon and freaplar See Ghapter 1
Fear brake lining thickneass
Standard
ENAS0 TTIODEES .. 1. vrenvatorsrassmmmssmsmreasasase bssaseass venstdned tu st sansnsa s 5.0 mm (0. 197 Inch)

ENSO0 Modals ...cooumememmmis
Minimum
EMN450 modals ........

ENTdlE. P e

Brake drum diameter
Standard...

4.8 to 5.1 mm [0.189 to 0.200 inch)

2.6 mm (0.098 inch)
2.0 mm (0.072 inch)

180.00 to 180.16 mm (7087 to 7,083 inch)

Ha.mr'ﬁum e o e 180.75 mm (71146 inch)

Braks cam rllamatar
Standard... 16.975 to 16,984 mm (0858 to 0.668 Inch)
Minimam.. 16.A88 mm (0.885 inch)

Standard..
Ma:urrurn

Cam hale dlamatcr in I:uraj-.a panat '

17.00 to 17.07 mm (0.868 to 0.672 inch)
17.15 mm (0.875 inch)

Frant brake master wlindm - r&rrlwﬂl mﬁrhaul al'd Inmdiamnh
Erant wheal - ramaval, Inspection and instaatian....

Paar drum braka - rammral mapenluun qnd wﬁallamn
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Wheels and tires
Whaeal runaut
Axial (side-to-side) e L e e e 0.5 mm (0.020 inch)
Redial (out-of-round) ..., LR g A i e e R RE e 0.8 mm (.03 inch)
Aoda runowt (front and
Standard, B B 48 L e BSR4 o B S5 S B A B e B 0.05 mm (0.002 inch) par 100 mim (2,94 Inch) of axka length
Ll ool 0.2 mim ((LOD7 inch) par-100 mem (2,84 inch) of ade Iangth
Tire PreESSures i s e P L o See Chapter 1
Tire sizes
Framl oo 100/90-13 575
Rear
I BE CINGCIONE: .o e sy 7 rnesssi i s s e oA sd b e s Ei 14VB0-15 FOS
2 T I R S e T R 140/80-15M/C 708

Torque specifications
Caliper mounting bolts

ENdED models...........v.... 29 Nm (22 ft-lbs)

EM500 models
GO G L s L Bt R ity 34 Nm (28 ft-Ibs)
1997 and later............ 34 Wm (25 ft-lhs)
Banjo fitting balts,....., 25 Nm (18 fi-Ih)
Brake disc-to-whaal bolts
L=l v e e 23 Nm (16.5 #t-lps)
1997 and later ..... 27 Nm (20 fi-Ibs)

Master eylindar mounting BotS. .......cccoco..ooooooooieii
Front Brake lever pivot pin looknat ...
Calipar blaad valve ...,
Rear brake pedal pinch ball ............
Fromtsia nit oo Do i i
Front axla clamp bolt
EMNEDD models

1987 and |atar

Raar axle nut

it T AT T e e e

8.8 Nm (78 in-lbs)
5.9 Nm (52 in-lbs)
7.8 Nm (83 in-Ibs)
25 Nm (18 fi-lbs)
88 Nm (55 fi-Ibs)

14 Nm (10 fi-bs)

18 Nm {11.5 ft-lhs)
34 Nm (26 ft-ibs)

125 Nrn (34 ft-lbs)
BB Nm (85 fi-lbs)

1 General information

The models coverad by this manual are equipped with a hydraulic
disc brake an the front and a mechanical drum brake on the rear, Tha
front brake uses a single piston caliper.

All models are aquipped with cast aluminum wheels, which require

very litlie maintenance and allow tubeless tires ta he Lzed,
Caution: Dize Brake companents rarely require disassembily. Do not dis-
assemble components unfess absoiutely necassary. If any hydrauiie
brake [Tne coRnacion in the sustem i loosenad, the entire system shouwld
be disassemblad, drained, cleaned and then propedy filled and bled
upon reassembly. Do not use solvenis an intermal brake componants,
Solvents will cause seals to swel and distort. Usa anly clearr breka ffud
or alcohol for cleaning, Lise carm whan working with brake fiuid as i can
injlire yaur eves and it wil damage pafnted sufaces and piastic parts,

2.2 Remove the caliper mounting bolts farrows) and support the
caliper so it dossn't hang by the brake hose

i’

2 Brake pads - replacement

3 inner pad (ses illustration).
Refer to Nustrations 2.2, 2.4, 2.5, 26 and 2.7 5 Remove tha outer brake pad from the caliper (ses [Mustration)
Warning: The dus! craated Oy the brake systam may conitain asbastos, & Ramove the anti-rattle spring (see Mustration), If i appears dam-

which s harmful to your heaith. Never tiow it cut with compressed air
and dom't inhale any of it An approved fillening mask should ba wom
wihen working on the brakes,

1 Set the bike on its centerstand (il equippad).

2  Remove the caliper mou nting Bolts (see illustration). Slide the
caliper and pads off the disc.

3 Support the caliper with rape or wire so It doesn't hang by tha
brake hose.

4 Push the calipar bracket in (toward the piston) until the pins on
the bracket clear the hales in the pad backing plate, then remave the

aged, replace it,

7 Check the pad support clips on tha cafiper brackst (see ustra-
tion). If they are missing or distorted, replacs thar,

8 Check the condition of the brake disc {sme Seation 4], Il it s In
nead of machining or replacement, fallow the procedrs in that Seation
to remave it. If it is okay, deglaze it with sandpaper or amery eloth, Us-
ing a swirling moticn.

8 Hemova the cap from the mastar eylindr reservoir and siphen
out some fluid. Fush the pieton into the calper 26 f 25 pussible, whis
thecking the master cylinder reservoir to make surs it dossit over-
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2.4 Slide the caliper bracket toward the pistons so it clears the
inner pad, then remove the pad

2.6 Aemove the anti-rattle spring

A Anhi-raltte spring B  FPiston insart

flow. If you can't daprass the piston with thumb pressurs, try using a
G-clamp (G-clamp). If the piston sticks, remove the caliper and over-
haul it as describad in Section 3.

10 Install the anti-rattle spring in the caliper.

41 Install bath pads in the calipar and pull the calipar brackel out, o
the pins on the bracket engags with the holee In the pad backing plate.
12 Install the calipar, tightening tha mounting bolts ta the forgue
fisted in this Chapter's Specifications,

13 Raiill the master cylinder reservoir (see Chapler 1) and install the
diaphragm and cap.

14 Operate the brake lever several times 1o bring the pads into con-
tact with the dise. Gheck the operation of tha brakes carafully befara
riding the motoncycha.

3 Brake caliper - removal, overhaul and installation

Warning: /f a caliper indicates the need for an averhaiy jusually dua to 2.7 Front brakes - explodsd view

leaking Ruid or sticky oparation), &N ofd brake fluid shouwld be fliished i Brake pad 6 Braks diso pounting
from the system. Alse, the dust created by the brake systam may con- 2 Brake pad Bl

tain asbestos, which is harmiful to your health. Never biow it out with 3 Padclips 10 Brake dis
compressad air and don't inhale any of it. An approved fitaning mask 4 Caliper bracket 11  Siidar pin boots
shouid be wom whan working on the brakas. Do not, Lndar any cir- 5 Caliper mounting bols 12 Pston saf” ™
cumslances, usa pelroleum-based solvenls (o claan brake parts. Use & Blead valve and dust cap 13 Fiston

aloan brake fiuid, brake claanar or denalured alcohol ovily! 7 Callper body 14 Dustsea!

Note: if you are removing the caliper anly to replace ar Inspact the B Ant-rattte spring

brake pads, dan't disconnect tha hose from the caliper.
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3.2 Remove the brake hosa banjo fitting bolt - there's a sealing
washear on each side of the litting

Removal

Refar to ifesiation 3.2

1 Place the bike on its centerstand (if equipped). Nate: If you're
Planning fo overhaul the callpar and dan't have a Sotce of cam-
pressed air to blow out the piston, usa the bike's hydrawlc systam in-
stead. Ta do this, remove the pads sse Saction 2] and squeeza tha
trake levar to force the pistan aut of tha cyfingar. Note: Brake fuid wil
i aul of the callper If vou remova the ptston in this manner. Ty to
km!tm‘fnﬂmbihbrhofdhg the callper avar 3 pan, Be sum to wipo
any spiled fuid off painted or plastic surfaces immediately and clean
the area with soap and water.

£ Remove the brake hose banjo litting balt and separale the hose
from the caliper (seo ilustration), Discard the sealing washers, Flug
tha end of the hcea or wrap a plastic bag tightly around It to prevent
axcazeive fluid loss and contamination.

3 RAemave the caliper (see Section 2).

Overhaul

Refer fo lilustrations 2.9, 3.16 and 3.17

4  Remove the brake pads and anti-rattle gpring from tha caliper
(see Section 2, if nacessary),

5 Remove the calipar piston insert (see lllustration 2.8).

6  Clean the exterior of the caliper with denatured alcchol o brake
systern claanar,

7 Ramcve tha caliper brackst and the slider pin baots from the
calipar (see illustration 2.7),

& I you didn't force out tha piston with the bika's hydraulic system
inStep 1, placa a few rags batwean the piston and tha calipar frame ta
act as a cushion, than usa compressed air, direoted into the fuid inket,
to remcwa the piston. Usa anly enauph air pressure to ease the piston
aut of the bore. If a piston is blown aut, aven with the cushion in place,
it may be damaged.Warning: Never place Youw fingers in frant of the

pistan in an attempl o calch or protect it when apolying compressad |

alr, as serious infury cowd ocour.

8 Using a wood or plastic tool, remove the dusl seal (sea illustra-
tion). Metal tools may causa haore damage.

10 Using 8 wood or plastic toal, remove the piston s2al from tha
groave in the caliper bore.

11 Clean the piston and tha bare with densturad aloohol, clzan brake
fluid or brake system cleaner and hlow dry them with filtered, unlubri-
cated compressed air. Inspect the surface of the piston for nicks and
burrs and loss of plating, Chack the caliper bore, too. If surface defacts
are prasent, the caliper must ba replaced. If tha caliper g in bad
shaps, the master cylinder should also ba checked.

12 Temporarily reinstall the caliper brackat. Make sure It slides
smoothly in-and-out of the caliper, If it doesn't, chack the slhider pins
for burrs or excessive waar, Alsc check the glider pin bores in the
caliper for waar and scoring. Raplage the caliper bracket, the caliper,

3.9 The dust seal should ba resmaved with a plastic or wooden
toal to avold damage to the bore and el groowe (a pencll
works well) - remove the piston seal the GAme way

3.16 Install the slider pin boots

or both i i

13 Lubricate the naw plston seal with g breke fluid and install it in
ts groove in the caliper bore. Meke surs i saats Lompletely and jsn
twistad,

14 Lubricata the new dust saal with clean braka fluid ad ingtall it in
Its groove, making sura it seats camactly.

13 Lubricate the piston with clean breks fuld and install it in the
caliper bora. Using your thumbs, push the phiter all the way in, making
sure it doesn'l get cocked in the bore,

16  Inetall the slider pin baots (see illustration),

17 Apply a thin coal of PBC (paty butyl cuprysil grease, or silione
graase designed far high-temperatura braks applications, to the slidar
pins an the caliper bracket (see Hlustration). Instal thp cafiper brackat
1o ine caliper and seat the boats avar the lips on the bracket,

Installation

18 Install tha piston insert (see Hiustration 2.6),

18 Install the anti-rattle spring and the brake pars s Section 7).
20 Install the caliper, lightening the mounting balts to the forque
listed in this Chapter's Specifications.

21 Connect the brake hoee to the caliper, Usig A new sealing wash-
ers on each side of the fitting, Tighten the banja fitting bolt to tha
torque listed in this Chapter's Specifications,

22 Fill the mastar cylinder with the racommendad breke fluld [zee
Chepter 1) and bleed the systam (see Section E). Check for leaks,

23 Check the cperalion of the brakes carefully befora riding the mo-
torcycla.
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317 Apply a thin coat of the specified groase to the slider
pins on the caliper bracket

4.6 Loosan the disc retaining holts a little at a ime
to pravent distortion

4  Erake disc - inspoction, removal and installation

Inspection

Refar to fustration 4.4

1 Set the bike on its centerstand (if aquippad)

2 Vieually inspect the surface of the disc for scare marks and other
damege. Light scratches ara nermal after use and won't affect brake
operation, but deep ‘grooves and heavy scare marks will reduce brak-
ing efficiency and eccelerate pad wear, If the dis= s badly grooved It
must be machined or replaced.

3 To check disc runaut, mount a dial indicatar to.a fork lag with the
piunger on the indicator touching the surfaca of the dise about 1/2-
inch from the outer edge. Slowly turmn the wheel (hava an assistant sit
on the seat to raise the front wheel off the ground) and wetch the indi-
cater neadle, comparing your reading with the imit listed in this Chap-
ler's Spacifications. If the runcut ks greater than gllowad, chack tha
hub bearings for play (see Chapter 1). If the bearings are wom, replace
them and repeat this check. If the dise runout is still excessive, it will
have 1o ba replaced,

4 The disc must not be machined ar allowad lo wear down 1o &
thickness lass than tha minimum allowabla thickness listed in thie
Chapter's Specifications. The thickness of the disc can be chacked
with a micrometer. if the thickness of the disc |s less than tha minimum
ellowable, it must be raplaced. The minimum thicknass is slsa
Stamped into the disc (see illustration),

4.4 The minimum allowahle thickness s stamped into the disc

Removal
Reafar to ifustration 4.6

5  Remove the wheal (ses Section 11). Caution: Con't fay the whag
down and aflow it ta rest on the dise - the dise cauld heeoms warpad.
g8  Mark the relalionship of the disc 1o the wheal, &0 it can ba in-
stalled in the same position, Remaove the Aan bots that rataln e dhag
ta the whoal (see illustration), Loosen tha batte & it at a time, In
criss-cross pattem, lo avald distarting the disc.

7 Teke nota of any paper shims that mey be present whara the dise
matas to the wheel. If there ara any, mark thair position and be sure to
include tham when installing the disc

Installation

8 Position the disc on tha whesl, alignirg the previously applied
matchmarks (if you're reinstalling tha arkinal disc), Make zure tha ar-
row (stampéd on the disc) marking the drection of ratation s pointing
in the proper direction,

B Apply & non-hardening thread Incking comgound to the thraads
of the bolts. Install tha balts, tightening them a litta at & time. in a criss-
cross pattern, untll the torgua listed in this Chapter's Speciications is
reached, Clean off all grease from the brake disc using acedone o
EBrake systern cleaner,

10 Install the wheel,

11 Operate tha brake lever several times to bring the pacs Inta con-
tact with the disc. Check the operation of the Brakes carelully bafare
riding tha matarcyole.

3  Front brake master cylinder - ramaoval, avsrhaul and
installation

1 If the master cylinder is laaking fluid, or if tha laver fioag ol pro-
duce a firm feal when the brake Is applisd. and bleadirg the brakes
does not help, mastar cylinder overhaul is recommended. Belore dis-
essambling the masler cylindar, rasd through tha antire procedure and
make sure that you have the corract rebuild kit, Also, you will need
same new, clean brake fiuid of the recommandad type, soma clasn
rags and Intarnal snap-ring pliers. Caution: T prevant damage o the
paint from spifed brake fluid, always cover the fugl fank whan barking
an the rmaster cylingar,

2  Caution: Disassembly, overhaul and reaszambly of the brake
master cylinaar must be done in & spotfassly clan wer ara i auold
comamination and possibla fafiure of the braka Fryckatilic systam com-
Ponants.
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54a Master cylinder [EN450 models) - enploded view

Reservair cap screws
Aesarvoir cap

Chaphiragm

Brake lever pival boil
Hrake levar

Brake fever pivat boif nut
Inzert

Dust boat

Washar

O~y O oln A o R =

10
11
12
13
14
15
18
17
18

Piston assembily
Spring

Clamp bal
Rubber boot

4.6 On EN500 models, the master cylinder mounting bolts are
Iocated baneath trim covers |arrows)

Remaoval

Refer to Mustrations 5,48, 5.4band 5.6

3 Loosen, but do not remave, the scraws holding the resenvoir cap

In place.

4  Pull back the rubbar boot (if equipped), loosan tha banjs fitting

S4b Master cylinder (ENSO0 modals] - axploded view

i Rasenvolr cap scraws 13 Clamp

2 Reservolr cap 14 Screw

& Digphragm 15 Hrake bght switch

4 Mastar cylinder body 16 Mastar cpfinger body

5  Laverplvat bolt 17 Banjs hott

& Brake lever TE  Sealing washers

7 Lever pivol ball nut 19 Brake fnge

8 Spring 20 Ratainar cap

g  Dust boot 271  Handlabar
13 Snap-ring 22 Feont fendenmudguard
11 Piston assembiy 23 Hrake (ine retainer
12 Spring

balt (eea illustrations) and saparats tha brake hose fom the mastar
cylindar, Wrap the end of the hose in & claan rag and suspend the hose
in an upright position ar band it down carefuly and place the apan snd
In & clean container. The chjective ks to provant oxoess loss of brake
fluid, fluid spills and system contemination,

5  Remove the lacknut from the underside of tha lever pivat balt,
then unscrew the bolt (see illustration 5.4a or 6.4b)

6  Ramava the master oylinder mounting bole (see illustration) and
separate the master cylinder from the handiebar. Caution; Do ot tip
the mastar cyfinder upside down or brake fuid wif iun oo,

7 Diszonnect the electical connectors from the braks light switch,

Overhaul

B Deatach the reservair cap and the rubber diaphragm, then drain
the brake fluid into a suitable container. Wips any ramaining fuid o ol
the reservair with a clean rag.

8 Carefully remaove the rubbar dust boot from the end of the piston
{see illustration 5.4a ar 5.4h).

10 On EN450 modale axtract the washer, peston and cup azsambly
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5.15 On EN450 models, the protrusion on the master cylinder
clamp faces to the right

1 Upper mounting boit 2  Prolusion

8.4 Fold the shoas off the panel ta remove them

and the spring. On ENS00 models, remove the snap-ring and slide out
the piston, the cup =eals and the spring. Lay the parts out in the proper
order to prevent confusion edurng reassembly.

11 Ciean all of the parts with brake system cleanar (avallable at auto
parts stores), denatured aloohol or clean brake fluld. Caution: Do nof,
undar any circumstances, use a petroleumn-based solvent to clean
brake parts. If compressed air fs available, use it to dry the parts thor-
aughly (make sure (t's filtered and unlubricated], Check tha master
cylinder bove for corrosion, scratohes, nicks and scove marks. If dam-
age is awdant, the masler cylindar must ba neplaced with & new one. i
the master cylinder'is in poor condition, than the celipar should ba
checkad as well, Maie sure the ports in the battom of tha master cyiin-
der are clear. If the smail relief part Is clogged, the brakes will drag.

12 Remove the old cup seals from the pistan and spring and install
the new ones, If & new pistan is includad in the rebulld kit, usa it re-
gardiess of the candition of the ald one, Note: Tha SECONdary cups on
ENSOO models can't be removed., If thay're wom or damagea, replece
the piston assembly.

13 Befora reassambling the master oylindar, soak the pistan and the
rubber cup seals in clean brake Huid for ten to fifteen minutes. Libri-
cale tha master cylinder bare with clean brake fiuid, then carefully in-
sart the pistan and related parts in the reverse ordar of disassembly.
Make sure the fips on the cup seals da not tum inside out when thay
are slipped into the bora.

4 On EN450 modals, install the washer and rubbar chist bool (make
sure its lip locatas carrectly). On ENS00 modals, depress the piston,
then install the snap-ring (make sure Ihe snap-r ng Is propary seated in
the groove with the sharp edge facing out), Install the rubber dust boot
{make sure the lip is =pated properiy in the piton groowva).

6.3 The brake shoes are mountsd on a panel that fits
inta the rear wheel

Installation

Refar to Nustration 5.15

15 Aftach the master cylindar to the handsbar with the amp. On
EN450 modals, the protrusion on the elamp must face to the Aght (see
illustration). Tightan tha balts ta the torgue listed in this Chapter's
Specilications. Note: Tighten the Lpnar bl first, than the lower bolt,
Thers will be a gap at the boftom batweasn e el and master oyi-
dar bady,

16  Install the brake lever and tighten the pivat bolt lacknis,

17 Connect tha brake hose to the master cyinger, Lsing new sealing
washers, Tighlan the ban|o fitting bolt to the torque listed in this Chap-
ter's Specifications, Relar to Section 8 and blasd the air from the
Eystem,

8  Rear drum brake - ramoval, inspection and installation

Warning: Tha dust callacted by tha brake Syslam may canta aa-
bastes, which /s harmiul fo vour health, Navar Blow it aut with com-
pressad air and don'tinkale any af it An approved filtaring mash should
be worn when working on the brakas.

Removal

Refer to ilustrations 6.3 and 6.4

1 Before vou start, inepect the rear braks wear indicator (sae Chap-
ter 1),

2  Pamovetha rear whaal (sae Section 12],

3 Lik the brake panel out of the whaal {800 llustration).

4 Fold the shoes toward each other lc ralaasa the spring tansion jsee
illustration). Remove the shoae and Eprings from tha brake panel,

Inspection

Refer to Mustralion 5.8

&  Check the linings for wear, damage, and signs of contamination
from road dirt or water. If the linings ere visily dafactive, replace tham,
B Measure the thickness of tha Hriing matarial {just he [ining mate-
rial, not the metal backing) and compare with the valua listadl In thia
Chapter's Specifications, Replace the ahoss If the materal is wom 1o
less than the minimum.

7 Check the ends of the shoes whers By contact the brake cam
and pivol post. Replace the shoes if there's vihle wear,

8  Check the brake cem and pivot post for wear and demage, If nec-
essary, meke malch marks on the cam and cam lever, then ramoe the
pinch balt, laver, wear indicator pointer, se8l, 3pAng and com {see llus-
tration).
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1 Brake shoes g Seal

2  Refumn springs 7 Waar indicator pointar
3 Erskecam E  Brake cam laver

4 Brake parol 8  Pinch balt

5 Braka cam lever spring

8 Ghack the brake drum (insida tha whaal) for wear or damage.
Measure the diameter at several points wilth a brake drum micrometer
(or have this dona by a Kawasaki dealer), If the measuraments are un-
evan (indicating that tha drum is out-cf-round) or if there ara scralchas
deep enough to snag a fingemail, have the drum twmed (skimmed) by
a dealer to correct the surface. If the drum has to be turned (skimmad)
beyond the waar limit o remove tha defects, replace i.

10  Gheck the brake cam for loosenass in the brake panel hale. IF it
feals loose, measure the diameter of the cam and hale and compara
tham with thoea listed in this Chaplar's Specifications. Raplace warn

parts.

Instalfation

11 Apply high lemperature brake greasa to the ends of the springs,
the cam and the anchor pin,

12 Hock tha springs to the shoes. Position the shoes in & V on tha
brake paned, then fold them down into position (see illustration 8.4).
Make sure the ends of the shoas fit cormactly in the cam and on tha
pivot post.

13 The remainder of installation is the reverse of the removal steps,
14 Check the position of the brake pedal (see Chapter 1) and adjust
it if nacassary, Check the opearation of the brakes carafully before rid-
ing the motoreyohe,

7  Brake hoses and lines - inspection and replacemeant

Inspection

1 Cnoe a week, or if the motorcyole i used less frequantly, before
every rida, chack the condition of the brake hosa.

2 Twist and flax the rubber hose [see illustration 5.4a or 5.4b)
while loaking for cracks, bulges and seeping fluid. Check extra cars-
fully araund tha areas whara tha hose connects to tha banjo fittings, as
these are common areas for hose fallure.

Replacement

Refer to iMustration 7.3

3 The braka hose has banjo fittings on aach end. Covar tha sur-
rounding araa with plenty of rags and unscrew the banjo bolts on either
end of the hose. Remove tha bolt that sacures the hosa to the lower
tripla clamp (saa lliustration), detach the hose irom the clips and re-
move the hose,

4 Paosition the new hose, making sure it isn't twisted or otherwise
strained, batwaan tha two componants. Install tha banjo bolis, using
new sealing washers on both sides of the fittings, and tighten them to
the torque listed in this Chapter's Spacifications,

5  Flush tha ald braka fluld from the zystam, refill tha system with
the recommendead fiuid (see Chapter 1) and bleed the air from the sys-
teim (sea Saction 8). Chaeck the aparation of the brakes carefully hafors
riding tha molorcycie.

A5 Ramove the blaed valve cap and fit a length of tubing over
it; place the other end in a clean glass jar and place
a wranch on the blecd valve

8.2 Unhook the brake pedal spring (armow)

8  Brake systom bleeding

Refer to Nustration 8.5

1 Bleeding the brake s simply the procass of remaving all the air
bubhles from the brake fluld reservair, the hoss and the brake calipar,
Bleading i3 necessary whenevar a brake system hydraulic conmcticn
is lnosaned, when a component or hosa is replaced, orwhen tha mas-
tar cylinder or caliper & overhaulad. Leaks in the system may alio al-
low air to anter, but leaking brake Nuid will revesl hair pragence and
wirn you of the need for repair,
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2  To bleed tha brake, you will need some new, clean braka fluid af
the racommended type (ses Chaptar 1), a length of clear vimyd or plas-
tie: tubing, a small container partially filled with claan brake fluld, some
regs and a wrench o fit the brake caliper bleed valva.

3 Cover the fuel tank and ather painted components to prevent
damage n the event that brake fluld is spilled.

4 Remova the rassrvoir cap and slowly pump the brake lever a few
times, until no air bubkles can ba saan flaating up from the holes el the
battom aof the reservoir, Doing this bleeds tha air fram the master cyiin-
der and of the line. Reinstall the reservoir cap.

5  AMllach one end of tha clear vinyl or plastic tubing to the brake
caliper bleeder valve and submerge tha aothar and In the brake fluid in
the containar [see illustration),

& Femove the reservoir cap and check the fluld level. Do not allow
the fiuid level to drop below the lower mark during the bleeding pro-
Cess.

¥ Carefully pump tha braka lever threa or four times and haid it
while opening the caliper bleeder valve. Whan the valve iz cpenad,
braka fluid will flow out of the caliper into the cleer tubing and the levar
will move toward the handlabar,

8  Retighten the bieeder valve, then relaasa tha brake laver graciually.
Repaat tha process until no air bubbles are visible in tha brake fluid
leaving the caliper and the laver is firm when applied. Remeamber to add
fluid to the reservolr as the level drops. Lisa only new, clean brake fluid
of tha recommanded type. Mever reuse the fluid lost during bleading; it
absorbs moisture from tha alr, which can lead to brake failure.

8 Replace the reservoir cep, wipe up any spillad brake fluid and
check the entire system for leaks, Note: If bleeding iz difficuit, Jt may
ba necessary lo let tha brake fud in the system stabilize for a few
hows (it may be acrated). Repeat the bisading procadure whan the thy
bubbles in the syatam have setflad out,

8  Brake pedsl and cable - ramoval and installetion

Rafer ta llustrations 5.2, 5.3a, 9.3b, 5.4 and 8.5

1 Place the motorcycle an its centarstand (if equipped).

2  Unhock the brake pedal spring (see lllustration).

3 Fully unscrew the brake free play adjusting nut from the whesl

9.3a Brake padal and cable detsils

D Ca o b L PO e

(EN450 maoddeks)

Brake paa

Pinch bait

Pagal adjustar bolt
Adfusrar boll locknut
Pedal brackat

Pedal shaft

Pedal retum spring

Clps
Targua ik muts
Tareud finy
Torguie fink bt
Hrafe cabla

G Ry ==

o~ Onn

9.3b Brake padal and cable details (EN5DD madals)

Brake padal

Pinch balt

Pedal adiuster balt
and lacknut

Pedsl brackaf bot
Pedeal bracke!
Faclpeg phvot
Peds! ratum sprim
Padal shaft

4
10
11
12
14
14
15
18

Chavis pin
Washer
Cattar plny
Hrake rabla
Clipg

Towgue ik s
Torgue Ik balts
Torque link
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end af the brake cablie and disengage the cable’s threadad rod from
lhe brake cam laver (See illustrations).

4 Rermove the cottéer pin and clevis pin at the brake pedal (soo lus-
tration). Datach the cable from the brake pesdal and the bracket and
lake it oul.

B Laoock for punch marks on the brake pedal and shaft that indicate
their relationship with each other (see illustration). i you don't seae
marks, make your own. RBemowve the pedal pinch bolt and take the

pedal off.
E Installation S the reverse of the removal stops, with the following
additicns:
) Tighten tha padal pinch bBolt to tha torqua listad in this Chaptar's
Specifications.

B) Lubrcata the pedal shaft with multi-purpose greass.

¢} Lubricate the inner brake cable with sngine oll.

d} Check brake pedal height and free play and adjust a8 nacassarny
(sea Chapter 1).

10 Wheels - inspaction, repair and alignmant check

Inspection and repair

1 Flace the motorcycle on the centerstand (if aguipped), than clean
tha wheals tharoughly to remova mud and dirt that may interfara with
the inspechon procedure or mask defects. Make a general check of
the wheels and tires as described in Chapter 1.

2 With the motorcycle on the centerstand and the wheel in the air,
attach a dial indicalor to the fork slider or the swingarm and position
the paintar against the side of tha rim. Spin the wheal slowly and check
tha side-to-sida (axial] runout of the Am, then compare your readings
with the value listed in this Chapler's Specifications. In order to accu-
rately check radial nunout with the dial indicator, the whesl would have
ta ba remavad from the machine and the tire remaovad from the wheel,
With the exle clemped in & vise, the wheaal can be rotaled to check the
runout. -

3 An easker, though slightly lass accurate, method is to attach a stiff
wire pointer to the fork slider or the swingarm and position the and a
fraction of an inch from the wheel (where the wheel and tire join). If the
wheel |s trua, the distance fram the pointer to tha rim will be constant
a3 the whaal is rolated. Repeat the procedure i check the runout of
tha rear whesl, Note: IF wheel runout (s excessive, refer fa the appropn-
ate Sectian in this Chapter and check fhe wheal baanings very carsflly
befora replacing the wheel.

4  Tha wheels should also be visually inspected lor cracks, flat spols
an the fim and other damage. Sinca tubeless tires ara Involved, look
vary clogely for dants in the araa whare the tire baad caontacts tha rim.
Dants in 1his area may prevent complate ssalng of the tire against the
rim, which leade to deflation of the tire over a period of fime,

5 |f damage is evicent, or if runout in either direction is axcasshna,
the whoel will have to be replaced with a new one, Never attempl to re-
pair a damaged cast aluminum whaal,

Alignment check

& Mizsalignmant of the whaalz, which may ba dus to a cocked rear
wheel or a bent frame or friple clamps, can cause strangs and possibly
serous handling problems. If the frame or triple clamps are at fault, re-
pair by a frama spacialist or replacameant with naw paris ara tha anly
alternatives,

7  Ta check the alignmeant you will need an assistant, a length of
siring or a parfectly straight pieca of wood and a ruler graduated in
1/84 inch ncrements. A plumb bob or other suitable weight will alse be
required.

4 Place tha molorcycle on the cenlterstand, than measure tha width
ol both tires al their widest points. Subtract the smaller measurement
from the larger measurement, then divide the differencs by twa, Tha
result iz the amount of ofizet that should axist batwean tha frant and
raar lires on both sides,

8  Iastring is usad, have your assistant hald one end of it abaut half
way between tha floor and the rear axla, tocuching the rear sidewall of
the lire,

10 Run tha other end of the string forward and pull it tight sa that it is
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8.4 Remove tha clevis pin (right arrow) and defach the cable from
the bracket [left amrow)

roughly parallel tothe Hoor, Slowly bring tha atnrlg' Info cortact with the
front sidewall of tha rear tire, then turn the front whesl until it ls paralk
with the string. kMeasura the distance from tha front the sidewall 1o the
slring.

11  Repeat the procedure on the other side of the motorcyale. The
distance fram tha front tire sidewall to tha etring shaukd ba agual an
both sides.

12 As was praviously pointed oul, a parfectly straight sngth of wood
may be substituted for the string. The procadira s the sama,

13  If tha distance batween the siring &nd tire |5 preater on ong side,
ar if the rear wheel appears to be oocked, reler fo Chapter &, Swingam
bearings - chack, and make sure the swingamm Is tight, Ao rafar io
the chain adjustment procedures in Chapter 1 and make sure he ad-
justers are sat evenly.

14 If the front-ta-back alignment is comact, the whaels still may be
out of alignment verlically.

16 Using tha plumb bob, or other suitable weight, and a langth of
glring, chack the raar whesl to make sure it s vartical To do this, hald
the string against the tire upper sidewall and allow the weaight to sette
just off the floor. When the string touches both tha upgsr and lower tie
sidawalls and |s perfactly stralght, the wieal is vesical, If it iz not, placa
thin spacers under one leg of the centerstand,

18 Once the rear wheel is vertioal, chagl the front wheal in the same
manner, If bath wheels are not perfectly varical, the frame andar ma-
for suspension companants are bant.

11 Front whoel - removal, inspection and installation

Refarto Mustrations 11,2, 11.4, 11.55, 17.60and 11.6

Removal

1 Placa the motorcycle on tha centerstand {it equippad). If iha bie
doesn't have a centerstand, suppart it Securly S0t can't ba knocked
aver during this pracadura. Raiza tha front wheel off the graund by
piecing & floor jeck, with @ wood block on the jack head, under the
engine.

2  Ramava the axla nut on the laft sida {see lusiration).

3  Unscrew the speedometer cable from the drive unit an the nght
sida of tha axle,

4 Loosen tha axle clamp bolt [see [lustratian).

5  Support the wheel, then insert & punch or similer too! nto the hole
in the right side of tha axle and pull it out {see lustrations).

6  Carefully lower the whaal until tha brake disec claarsthe calipar, [t
will probably be necessary to tilt the wheel o cne side to allow re-
rmoval, Don't lose the spacer that fits inta the right side of the hiub (see
Hllustration). Caution: Don 't iay tha whaal dawn and siow ! o resf an
the disc - the disc could become warped, sl the wheel on wood
hiocks so the disc daasn 't Supnort the weiahtof the whael If the ads &
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8.5 Look for punch marks on the pedal 11.2 Remove the nut from the lei 11.4 Loosan the axle clamp boll
and shatt (arraws); make your own end of the axle
if they aren't visible

11.5a Insert a punch or similar tool Into 11.50 .., and use the tool to pull
thie hola in the axla , . . the axie out Lhe wheal {arow)

orr T

11.9a Line up the lugs in the speedometar gear assambly with the 11.9b ... and install the spoedomeler gear assambly
notches in the spaedometer drive jarmows) . . . on the wheal

earraded, remove the corrasion with fine emery cioth. Note: Do nat
operate tha front brake lever with tha whee! ramaved, To prevant acel-
dantal operation of the brake, shp a plece of wood between the brake

to the seal lip, then slide the spacer into the right sicle of the hub. Posi-
tion the speedometar drive unit in place in tha laf sida of the hub il
was ramoved), then slide the wheal into place. Make surs tha notahes

pais, in the speedometer drive assembly in the wheal line Lp with the luga in
L the drive unit (see ilustrations). If the disc wil not dids batween the

Inspection brake pade, remove the wheal and carefully pry them apart with a

7 Chack the axa for straightness (Saction 12, Step 8). plecs of wood.

B Check tha candition of the wheel bearings (582 Section 13). 10 Slip the axle into place, then tighten tha axle nut to the tarque
= listed in this Chapter's Specifications. Tightan the gt side axle clamp

Installation bolt to the torque listad in this Chapter's Specifieations.

Refer to Mustrations 11.9a and 11.95 11 Apply the front brake, pump the forks Up aned down eaveral fimes

8  Installation is the reverse of ramaval Apply a thin coat of graasae and check for binding and proper brake aperation,
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122 Remove the cotier pin (split pin) from tha axle nut [arrow);
use a new one during installation

125 Elip the drive belt or chain off the sprocket

12 Rear whael - remaval, inspection and installation

Rafer ta illustrations 12,2, 12.3. 12.5, 12.68 and 12.7

Removal

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

2  Remove the cotter pin (split pin) from the axde nut and koosen the
rut {sea lllustration).

3  Loosen the belt adjusting bolt Iocknuts and fully loosan both ad-
justing bolts [see ilustration).

4 Unecraw tha brake free play adjusting nut from the cabla's
threaded and (see illustration 9.2a and 9.3b). Siida cut the pin and
disconnect the brake cable from the cam lever, Remove the cotter pin
{zplit pin) frem the tarque link nut, than ramove tha nut and disconnact
the torgue link from the breke panel (see Section B il necessary).

6 Push the rear wheel as far forward as possible. Lift the top of the
driva balt up off tha rear sprockat and pull it ta tha lsft while rotating
the wheel backwards (see illustration). This will disangaga tha beit
fram the pulley. Warning: Don't ket your fingevs slip batwean the belt
and tha puflley.

6 HAemove the exle nut end the washer (see illustration). Maota the
location of the spacer on gach side of the wheal,

T  Support the wheel and slide tha axla out. Lowar the whaal and re-
mowe it Iram the swingarm, being careful not fo lose the spacers on ei-
ther side of the hub (see llustration). Caution: Don't fay the whee!
gown and allow it to rest an tha pulley - it covkd bacoma warped. Sal

123 Loosen the locknut on each drive belt or chain adjuster, then
loosan the adjusters all tha way &o they're loose

12.6 MNote the location of the spacer (laft amow) on sach side of
the wheel, then remove the axle nut and the washer (dghl arow)

tha whaa! on wood Blocks 2o the pulley dossn't support the waight of
the wheel.

Inspection

Refer to Wiustration 12.8

8  Before installing the whaal, check the s for straightness, If the
axle is comoded, first remove the corrasion with fine emery cloth. Set
the axle on V-blocks and check it for runout using a dial indicator {see
Mustration). If the axle exceads the maximoem allowabls runaut lmit
Isted in this Chapter's Specilicalions, it must bs replacad,

8  Check the condition of the wheel bearings jses 3action 13),

Instaliation

10 Apply athin coal of grease to the seal lips, then slide 1he spacars
inte thair praper pasitions an the sldas of the kb,

11 FPlace the axla, washear and drive balt adjuster In the laf sida of
the swingarm so theny're ready 1o go when the wheel is in position,

12  Slide the wheel and spacers inta place, |'
12 Full the belt up over tha pulley, ralsa tha whaal and Install the axia
drive belt adjuster, washer and axle nut. Don't tighten the e nul at
this time,

14  Adjust tha beli 2lack (ses Chaplar 1) and tightan tha adjusier loek-
nuts.

15 Tighten the axle nut to the tanqua listed in this Chapters Specifi-
cations. Instell 8 new cotler pin (split pin), tightening the axle nut an ad-
ditional amount, if necessary, 1o align the hole i the axle with the
castallations an tha nut.

—
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12.8 Check the axle for runout using a dial indicator and V-blocks

12.7 Rear axle and belt adjuster details

1 Beil adiuster &5  Beh adjuster
2  Spacer 6 Washer

3 Axle 7 Axia nirt

4  Specer

13,8 Once the snap-rings have been removed, drive the bearings
from the hub with a brass difl and hammer

13 Wheal bearings - inspection and maintenance

1 The front whaal uses wwo ball bearings, which are parmansnthy o
bricated and sealed on both sides, The mar whesl hub uses twe bal
bearings, which ane sealed on the cutar side, The dive hall pullay cou-
pling uses one unsealad ball bearing.

2 Set the bike on its cemtarstand (f squipped). If the bika dosen't
have a centerstand, support it securaly e It can't be knocked ovar
during this procadure. Remave the whasl (see Saction 11 or 12)

3 Setthe wheel on blocks sa as not 1o dlow the waight of the whes|
to rast on the brake disc or pulley.

Front wheel bearings

Refer to flustrations 13.4 and 13.6

4 HRemave the speedometer gear housing and collar, Brake dise
[see Section 4), snap-ring and spesdometer dive (see Mustration). if
you'ra working on an EN450 model, ramcve the whael gag.

5 Pry out tha grease seal from the right side. Ramove the ramaining

13.4 Front wheel bearing and hub details snap-ring.
8 Insert a brass drifl from the right sida of the hub snd tap evenly

1 Axle 4 Spacer araund the inner race of the opposite beamng to remova it see illug-
2 Colfar 8 Bearing tration). Remove the bearing spacer, then amove he remaiing base-
3 Whealcap (EN4S0 10 Speedomeler drive ing in the same way,

modeis omy] 11 Snap-ring 7 Thoroughly clean the inside of the hub with high-Rash peint sal-
4 Seal 12 Spesdometar drive vent and blow it oul with compreesad alr, [favaiable.
3 Snap-ning gear assambiy 8 Drive in'the naw bearings with a baarng driver o a socket the
&8 Bsaring 13 Axte nut same diameter as tha bearing outer race. Don't fomet to install the
7 Whee epacer after you've installad the first bearing,

2 Inslall a new snap-ring on the right-hand side and make sure it
16 Tighten the torgue ink nut to the torque listed in this Chaptar's goals securaly in ite gracve. "
Specifications and install a new cotter pin (split pin). 10 Tap in a new greasa seal evenly, using & beering driver or a
17 Tha remainder of installation is the reverse of tha removal steps. sackat the same diameter as the seal, unii i sfops at the smap-ring,
18 Check the opeération of the brakes carsfully belore riding tha mo- 11 The remaindar of installation s the reverse of the remoal stans,
torcycle. Usa & new snap-ring for the speadometer drive,
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13,12a Remove the coupling collar; don't forget to reinstall
it during assembly

13.14 Drive tha baaring out from this side

Sprocket coupling bearing

Rafer o Mustrations 13.12a, 13.12b, 1313, 13.14 and 13.17

12 Lift the coupling out of the rear wheel and remove the coupling
collar (see illustrations),

13 Pry the graasa saal aut of the caupling to expose the bearing (see
lustration).

14 Tap against the back side of tha baaring with a bearing driver or &
socket to drive it out of the coupling (see illustration),
18 Tharoughly clean the baaring with solvent. Blow it dry with

e e e e

Snap-ring 4
Wheel bearing g

into the

i

13.17 Pack grease (A)

bearing until it's full
compressad alr, if available, but don't spin the bearing with com-
pressed air while it's dry. Hold the inner race with fingars and spin the
puler race. If the baaring feels raugh, looss, or makes noisa (more than
a slight whirring), raplace it.

16 Drive tha bearing Into the coupling with a baaring driver or 8
sockel the same diameter as tha outer race.

17 Pack tha baaring with grease (see illustration)

18 Tapin &new grease seal with a brass or plastiz malle (ses llustra:
tion 13.13). Tap evenly so the saal dossn't tit. If necessary, kay a block
of wood across the saal so the hammer's foros will ba spread avenly,
19 Check Lhe rubber damper in the rear wheal, if it shows signs of
wear or deteriorgtion it must ba replaced.

Rear wheel bearings

Refer to Mustration 13.27

20 | you haven't already done o0, lift the sprocket coupling cut o
tha hulb.




T"-‘

Defiate tire, After releasing beads, push tire bead into well of

Use two lovars to werk baad ever edge of fm. Note use of
1 rim at point opposite valve, Insert lever naxt to vaive and work rim protectors,

bead over edge of im,

Bafore installing, ensure that tire is suitable for whoel, Take
nate of any eldewall markings such as direction of
rotation arrows,

Uze a fire laver to work tha second besd aver rim flange.

k__*__
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21 Remowe the snap-ring from the rght-hand bearing (see illustra-
than).

22 Insart & brass drift into the hub and place it against the opposita
bearing [(see |luatration 13.6). Tap evenly arcund tha inner race to
drive the bearing from the hub. The bearing spacaer will also come cut.
23  Lay tha wheal on its other side and remove the ramalning bearing
using tha sama technbgue.

24 Reler to Step 15 and Iinepect the bearings.

25 If the bearings check aut okay and will be reused, wash tham in
achsent once again and dry them, then pack the bearings from the
open side with medium waight, ithium-based multi-purpose grease.

26 Thaoroughly clean tha hub area of the wheal, Install the right-hand
bearing into the recese in tha hub, with the marked or shieldad =ida
facing oul. Using & bearing driver or & sockel large enough to conlact
the outer race of the bearing, driva it in until the snap-ring groove is
visibba, Install the snap-ring.

27  Turn the whesl over and install the bearing spacer and bearing,
driving the bearing into place as described in Step 28,

28 Prass a little greasa inta the baaring in tha rear whesl coupling (i
yau haven't just repacked it). Install the coupling to the wheel, making
surd the coupling collar is located in tha insida of the inner raca (ba-
twaan the wheel and the coupling).

28  The remainder of installation iz the reverse of the removal steps,

14 Tubeless tires - general information

1 Tubeless tires are used as standard equipment on this matarcy-
cle. They are generally safer than tube-type tires but if problams do oc-
cur they require special repair techniques.

2 The force required to break the seal between the rim and the
bead of the tire = substantial, and i= usually bayond the capabilities of

15.21 Remova the snap-fing

an individual working with normal tire irons.
3 Also, repair of the punctured tire and reglacement on the wheel
rim requires spacial tools, skille and experienca that the averaga do-i-
vourselier lacks.
4  For these reasons, if a punotura or flat ooours with a tubaless tire,
the wheel should be removed from the moteecycle and taken 1o 8
daaler service depariment or a molorcycle rapalr shop for rapair or re-
placemant of the tira.

The: accompanying illustration can ba ugad g & guida for ta re-
placement in an amergency.
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Contents

Footpegs and brackats - removal and instalathon ...............c...
Frame - inspection and rapair. . i o
Front fender/mudguard - removal and nstallatian...........
rOrR ORI i s s i i
Raar fander/mudguard (EN450 madels) - removal
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Rear fendar/mudguard (ENS00 rmodals) - ramaval

T g A ] Ty R A 10
Fear view mirrors - removal and installation ... P S
Seat - ramaval and Istallation ........cv.ev e, fi
Side and cantaratand - MAINIENANCE. ... 4
Side covars - removal and Ingtallaton ..., e R

1 General information

2  Frame - inspection and repair

Refer to Mustrations 1.1a through 7,11

Tha machines covered by this manual use a backbona frama,
constructed of stesl tubing. This Chapter covers the procedures nec-
88530y 10 refmove and install the side covers and other body parts (see
llustrations). Since many service and repair operations on these mo-
torcycles require remaval of the side covers and/or other body parts,
the procedures are grouped here and raferred to from athar Cha plars,

1 The frame should not require attention uniess accidant damags
has occurrad. In most cases, frame replacement is the anly setisfac-
tory remedy for such damage. A few frame specialists have the Jigs
and other squipment necessary for straightening the frama to the re-
Quired standard of accuracy, but even the thee s no simple way of
AS5235Ing Lo what extent the frame meay have basn over stessad,

2  After the machine has aceumulated @ lot of milas, the frame

1.1a Frame and baody details
{EN450 models) - part cne of two

Frant sfde covers
Frame

Eatfery hold-down
Battery case
Centerstand

Sidestand

Passanger's foolpeg
Rider's footpeg

Raar side cover

Frant fender/mudguard

DWW o~y th & Wk =

-
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5
9
1.16 Frame and body details (EN450 models) - part two of two
1  Sest back pad ¥ Rear fander raar sachian (LIS and 10 Rear fendarmudiar
2 Grab handle Canadian modeis) frant sachion
3 Grat handle brackels 8  Rear mudguard rear section 11 Passengar's foolpey
4 Tool box and cover (LW modsls) 12  Rider's fooipeg bracket
5 Seat brackel 9 Rear mudguard extensian 13 FRear sie cover
& Tail cover (LN modals) 14 Saat
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1.4c Frama and body details (ENS00 models) - part ona of two

Mirrars (UK modeis) 4  Frama 8 Saatlck

Mirrars (LIS and 5 Front side covers 8  Rider's foolpag
Cenedian models) 5 Front fendar/mudguard 10 Sidestand

Stearng lock 7  FRearside cover 11 Pacsangar's foolpeg brackst
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1.1d Frame and body details (ENS00 models) - part twa of two

1 Saat & Seat back trim 17  Rear fandermudguard front section
2 Tool kil 7 Emblem suppart bracket -

3 Seat bracket & Talpicoe 12 Rear fandarmidguard frant saction
4  Seat back pad 8 Seat back frama 13  Passenger's fooipag bracket

5 Beal back 10 Reer fenderimudguard near Section T4 Rider's footpeg brackat
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! Mirors
2  Instroment clusler
3 Gaskst

1.1& Frame and body datails (1997 and later EM500 modeals) - part 1 of 2

4  Fusl lank 7 Grommet
& Boft 8 Front fender
G Colar 8 Footpeyg asambiss
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1.1f Frame and body details (1297 and later ENS00 maodels) - part 2 of 2

1 Seat 4 inner rear fendear 7 Side cover
2 Sids cover &  Fanderextension 8  Fual tank
3  Rear fendear & Chaln guard
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a1 Remove the circlip (arrow) to detach the foolpeg
from tha bracket

6.2 The seat mounting bolts on EN450 models ars inside
the tool kit holdar

A Tool kit haldar 8  Seat balts

should be examined closely for signs of cracking or splitting at the
walded joints (see illustration 1.1 or 1.1c), Rust can also causa
waakness at thesas joinls, Looss angina mount bolts can cause owvaling
or fracturing af the mounting tabs. Minar damage can oftan be re-
paired by welding, depending on the extent and nature of the damage
3 Remember that a frame which is out of aligrment will cause han-
diing problems. If misalignment is suspacted as the rasult aof an acei-
dent, It will ba necessary to etrip the machine campletaly so the frame
can be tharoughly checked.

3  Foolpegs and brackets - remaoval and installation

Rafer to llustration 3.7

1 Ifit's only nacessary tc detach the footpeg from the brackel, pry
tha C-clip off the pivot pin (soe Hlustration), slide out the pin and datach
the factpag from the bracket. Ba careful not to lose the spring. inetalla-
tion is the reverse of removal, but ba =ure 1o instel the =pring comectiy.
2 If it's necessary to remove the entirs brackel from the frame, re-
move tha bolts that secura the bracket to tha framia, then detach the
foolpeg and bracket (see llustrations 1.1 through 1.1d).

3 Installation is the revarse of removal,

4  Side and centerstand - maintenance

Refar to iMustration 4.2

1 The centerstand, used on EN450 modals anly, pivols on twa balis
dltached to the frame (see illustration 1.1a). Perindically, remaova the
pivot bolts and grease them thoraughly to avoid excassive waar,

2  Make sura the return spring is In good condition. A brokan ar

i

4.3 With tha motorcycle sac uraly supporied, unhook the spring
and remove the pivot bolt ([arrow) to delach the aldeatand

6.4 On ENS00 madels, turn tha saat laok 1o redease the saat

weak spring is an obvious safety hazard,

3 The sidastand is bolted ta the frame (see Mustration), An exlan-
slon spring ancharad 1o the bracket ensues that the stand [z hedd in
the retracted position.

4 Make sure the pivol balt i= tight. and the axdansion Apring is in
good condition and nat over strelched. An acodant is almeet certain 1o
oocur f the stand extends while the mechin iz in rriogion,

5  Rearview mirrors - removal and inatallation

1 To remove a miror, loosen ite locknut, Unscrew the mibror from
the bracket on the handiebar.
2 Installation is the revarse of removal, Position the mirar,

6 Seat - removal and installatian

EN450 models

Refar to Mustration 6.2

1 Cpen the tool kit holder behind the saat,

2  Remove twa mounting bolls arid washers and Wt the seat off lses
illustration)

34 Installation is the reverse of remaval,

EN500 models

Refar to Wustration 6.4

4 Turn tha seat bock clockwiza to uniock it [se illustration),

5  Unhook the seat at the front, then puish It farwind and unheok fhe
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cantéer and raar. Lift the seal aff,
a Ta install the seat, engage the rear and center hooks securely In
thesir brackets, than engaga the front hoobo,

T Side eovers - removal and installation

1 Remove the side cover mounting screw(s) (see illustrations 1.1a
thraugh 1.1d).

2 On front side covers, disengage the cover tabs and lft the covers
olf.

3 On raar side covers, carefully pull the securing lugs out of the
gremmets and lift tha cover off. Caution: Don’t use farca. If the cover
waon't come off with a light pull, make sure all fasteners have been re-
moved.

4  Installation is the reversa of the remaoval procedure,

8  Front fender/mudguard - removal and installation

Rafer ta lustration 8.3

1 Sel the bike on its centarstand.

2  Disconnact the speedometer cabla from the apeedomelsr drive.
3 Remova the balts from inside the fendar/mudguard {see illustra-
tion).

4 Installation is the reverse of ramaval,

9  Rear fender/mudguard (EN450 madels) - removal and
ingtallation

Rear section

1 Sel the bilke on itz centerstand,

2  Ramove the seat (see Saction 6).

2 Unplug the slectrical connectors lor the tum signal lights, Unbolt
the seal back frame and take it off (see illustration 1.1b).

4  Remowve the mounting bolls and remove the rear section of tha
rear fendermudguard (see illustration 1.1b).

5  Instaliation is the reverze of tha removal procedure,

Front section

6 Remove the rear section (sea abava),

7 Ramave the front section mounting bolts and lift the front section
out,

B Installation is the reversa of removal, Be sure to engaga the
tengue on the front fender section with the groove in the frame.

10 Rear fender/mudguard [EN5S00 models) - removal and
installaticn

Rear section

Refar to Mustration 10.2

1 Ramave the seat (see Section B). Remove the seat back and side
rails |see illustration 1.1d). :

2  Disconnect the electrical cannactars for the rear lights, than un=-
balt the seat bracket (see illustration).

3 Unbolt the fender/mudguard rear section and remave it togather
with tha taillight assembly.

4 Installation is the revarse of the removal procedure,

Front section

Reafer to liustration 10.10

5 Remove the seat (see Section 6),

8  Remaova the seat mounling base from tha fander raar saction,

7 Remove the raar side covers (see Saction 7).

8  Refer to Chapter 9 and ramava the junction box, tum gignal relay,
battary, startar ralay and the mounting balts far the IC ignitar. Note
carefully how the wiring hamesses and baltery vent uba ara routed,

89 Support the frame securely with a jack so the bike can't fall ovar
and remaove the fght rear shock absorber (sea Chapter 6,

i

8.3 Remove the mounting bolts fram inside the fender (arrows)

10.2 Unplug the electrical connectors, then ramove the seat
brackel bolts (arraws)

10,10 The bracket (arrow) Is secured by four bolls, two at tha
bottom and one an each sids

10 Remave the bracket that supparts the fender fiont secton (see- |
lustration). Nate that one of the bolts secures the hattary negative ce-
ble. Remove the fender frant section 1o the right.
11 Installation is the reversa of ramaval, with the iofowing additions;
8] Fit tha bass on the front of the fendar zaction ina the hale In e
frame.
B} One left mounting bolt of the support bracket also secures the
battery nagative cable,
¢} Be sure the wiring hamesses and batiery veni fubs are routed
cormectly,
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Conbents

Allernator - cutpart tast .,
Alternator - removal and Ins‘l:allaﬂnn
Altarnatar - stator coll replacement ...
Alternator stator coils - continuity MI
Batteny - charging ..

Battery - inspoction and mﬂmtalwm

Battery slactrolyte level/specific gravity r.'hm:k
Brake light swilches - check and replacement ...

Charging system - output test ..

Charging system testing - ganmal ml'arﬁutmn and prav:autiuns o
Coolant temperature gauge/light and sender unit - check

and raplacemeant ...

Cooling fan and thwostaﬂc smmh chach

and replacemant ..
Electrical trmhleshmth‘q;
Fuses - check and mplamnanl
General information...
Handlabar switches - chﬁch‘.

Handlabar switchas - r-arnwal and |r|alalht|unl::

Headlight aim - check and adjustment .,

Haadlight assambly - removal and InataHntIm
Headlight bulb - repIaCEMBNT.........ie e s e s st ss st

... See Chapter 3 Startar melor - remaval and Installation

a0 Hom - check, replacament and adjustmiant........own
33 Ignition main (key) switch - check and raplacement.,
a4 Instrument and warning light bulbs = replacament ...

a1 Instrumeant and wammg light hauslngs {ENEN mnddsj ramowl
4 and installation...

a Junction box (BN E-UD mdnlsj :ha-:k .....

Eae Ehupter 1 Lignting sy=tam - chack., el L R
T e o Metars and gauges - chu:k and replan&rnam

29 Meutral awitch - check and replacament ...,

28 Qil pressure switch - check and raplﬂcﬂn'unt... .....

Sidestand switch - chack and Feplacement ...

... Bow Chapler 3 Starter clutch - removal end INStaIEHON ...,

Starter molor - disassembly, inspection and muntd',l

Starter relay and slarter clrcuit ralay - chack and replacement....
) Turn signal assemblies - removel and instalaton ...
1 Tumn signal circuit - check.. AR
20 Turn signal, tail/brake I:nht am:l hmnu platelghr
21 bulbs - raplacemant...

10 Voltage ragulalurmcufhr . chack and mpmuamam. A
a Wiring diagrams ... i

Specifications
Battery
Type.... 12 valt, 14Ah famp hours)
Ep-iclﬁ:: qrauJ'q,f See Chapter 1
Charging system
Charging system autput ..., 14 to 15 voits DC at 4000 rpm
AHBMIEEOE OUIPLL. . e v e s sssa b s 60 volts AC gl 2000 rpm
Stator coll resistant® ... 0.3 ta 0.6 chms
Starter motor
Brush length

EMa50 modala

215 ) ST O

EMNS00 models

Commulatar diamater
Standard. ..
Mimvirmunm. .

Circuit fuse mhngs
All except main fuse ..

[ R e AP i )

Torque specifications

B o e e e i e e ol s e g

PUBMALAr BETIOF BOPOWS & oxiv v ies ot s sasbnss s i
B [fel o T T R L S S P
Starter olutoh bl ...t i irss o

h_

12 mm (15/32 inch)
6.5 mm (17/84 inch)

12 ta 12.5 mm (15/32 1o 31/84 inch)
E mim {15/64 inch)

2B mm (1-7/64 inch)
27 mm (1-1/16 inch)

104
304

Rafer to Wirng diagrams

68 Wm (51 fi-ls)
12 Nm (104 In-lhs)
15 Nm {17 fi-Ibs)
34 Nm (25 fi-lbs)
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1 General information

The machines coversd By this manual ans aquipped with a 12-volt
eiectrical syatern. Tha comporents include a crankahatt mounted per-
marent magnel allemator and a solid state voltage regulatorfrectifier
Liriit.

The regulator makntains the charging system autput within the
spacified range lo prevant a ing- Tha rectiffer converts the AG
(Bftermating current) output of the alternator 1o OO {difect current) to
power the lights and other components and 1o charge the battary,

The altarnater consists of a multi-col! stator [bolted to the left-
Fand engina case) and & permaneant magnet rotar,

An electric starter mounted to the engine case bahind the oyhin-
ders g standard equipment, The slarting system includes the motor,
the battery, the solenoid, tha stader cirouit relay (part of the junction
box) and the varlous wires and switchee, If the engine stop switch and
the main key swilch are both In the On pasition, the circuil relay allows
the starter motor o operate anly if the transmizsion k& in Neutral (MNeu-
tral swilch on) ar tha clutch lever is pulled to the handlebar (clutch
switch on) and the sidestand is up (sidestand switch on). Mote: Keap in
mind that electrical pans, anee purchasad. can't ba retumed, To evoild
unnecessary expanss, make very sure the faully companent has been
positivaly fdentified befara buying a replecement part,

2  Electrical troubleshaoting

A typleal electrical circult conslsts of n alectrical component, the
switches, relays, etz ralated to that cam ponent end the wiring and
connactors that hock tha component to both the battery and tha
frame. Ta aid In locating a problem in any. electrical circuit, completa
wiring diagrams of each model are included at the end of thie Chapter,

Bafore tackling eny troublesome electrizal circuit. first study the
appropriate diagrams thorgughly 1o et a complata picture of what
makes up that individual circuil. Trouble spats, for inslance, can often
be narrawed down by nating if ather components related to that clreult
are operaling praperly or not. IF saveral components or cirouits fail at
ana time, chances are the faull liss in the fusa ar ground cannection,
s savaral circuits often ara rauted through the eame fuse and ground
cannactiona,

Electrical problems often stem from gimple causes,; such az loose
or corroded connections ar a Blown fuse. Priar ta any alectrical trou-
bleshooting, always visually check the condilion of the fusa, wires and
canneclions in the problem airouil,

If testing instruments are going to be utilizad, use the diagrams 1o
plan where you will make the necassary connections in order to accu-
ralely pinpaint the trouble spot,

The basic lools needed for electrical troub leshooting include a
test light or voltmeter, o continuity tester (which includas a bulb, bat-
tary and set of test lads) and a jumper wire, preferabiy with 2 cirouit
breaker incorporated, which can be used to bypass electrical compo-
nents, Specific checks described later in this Chapter may also require
an ohmmetar,

Voltage chachs should be performed if a cireuit is not functioning
prapery. Connect one lead of a tast light or voltmatar 1o either the neg-
alive hattery terminal or a known good ground (earth). Cannact the
olher laad to & conneclor in the circuit being testad, preferably nearast
ta the battery or fuse. If the bulb lights, voltage is reaching that point,
which means the part of the circull between that connector and the
battery is prablem-frae, Continue checking the ramainder of the cirauit
In the same menner. Whan you reach a paint where no valtage s pre-
sent, tha problem lies batwaan there and the last aood tesl paint, Most
of the tima tha problem is due to a loose connection. Keep in mind that
some circuits only raceive vollage when the ignition key is in the On
position

One mathod of finding short circuils is to remove the fuse and
cannect a test light or voltmeter in its place to the fuse tarminals. Thers
should be no load in the clrauit, Move the wirlng hamess fram sida-ta-
sida while watching the test light. If the bulb lights, there is & shor 1o
ground somewhera in that area, probably whers inaulztion has rubbed
off & wira. The same test can be padformed on othar components in the

circuit, including the switch.

A grounddearth check should be done ta sae i a asamponant &
groundad [earnthed] propery. Discannect tha bathary and connect one
fead of a sall-powerad test light (continuity testar to & known goad
groundiearnth. Connect the ather lead ta the wire o greundfaarth con-
naction being tested. If the bulk lights, The ground/earth is good, If the
bulky does not light, the ground/earth s not geod.

A continuily check ls performed 1o sae if g clrault, saction of ci-
et or individual component is capable of passing electricity through
L. DEconnact the battery and cannect ene lsad of & sell-powered 1esl

Ihght (continuity tester) lo one and of the girouit baing testad and the
other lead Lo the other end of the cireult, I the huls Ights, thers 8 can-
tinuity, which means tha circult js passing alactrcity through it prog-
arly. Switches can be checked In the sama way.

Remember that all alectrical circiits are designad to condugl
electricity from Ihe battary, through the wires, switohes, relays, ste, 1
the electrical component (light Bulls, motar, et From there i iy -
rected to the frame (ground/earth) whare it i pasged back fo the bal-
tary. Electrical problems ara basically an Imteruption i the flow of
alectricity fram the battery or back fa it,

3 Balery - inspaction and maintenance

1 Maost baltery damage is caused by heat, vibratlon, and/or ki
glectrolyte levels, so keep tha battery sacuraly mounted, check the
slectrolyle level frequentiy and make sura the changng system is fure.
tianing proparly.

2 Retar to Chaptar 1 for glectralyte bevl and speeific gravily check:
ing procedures,

3 Check around the base insida of the battery for sedimand, which
is the result of sulfation caused by how electrolvta levels, Those da-
posits will causa internal short circults, which can quickly discharge
the battery. Look for cracks (n the case and rapiacs th battary if gt
of these conditions i= found.

4 Check the battary terminals and cabia endls for lighiness and cor-
rosion. i corrosion is evident, remove the cables frar the batiery ard
clean the tarminale and ceble snds with & wire brugh ar Knife and
smery paper. Recannect the cables and apply a thin coat of petrataim
Jelly to tha connections to slow further cormosien,

5 The battery case should be kept clean i prevent cumant |sakage,
which can discharge the battery over a parod of fime [eapecially whan
it sits unueed). Wash the cutside of the cese with a solution of bakirig
s0da and water, Do not get any Baking soda salution In the batiery
calls. Rinse the battary tharoughly, then dryit,

B If acld has been spillad an the frame or battery box, nedtraliza &
with the baking soda and waler salution, dry it thonaughly, then touch
up any damaged paint, Maka sure tha hattery vant fube = directad
away from the frame and is nat kinked or pinched.

7 If the matoreycle sits unusad for ey periods of time, discannect
tha cables from tha battery terminals. Rafer to Seation 4 and charie
the battary approximately once avary manth.

4  Batlery - charging

1 Ifthe machine sits idla for extended pariads o f the charging sys-
tem maltunctions, the battery can be charged from an extemna sourca.
2 To property charge the battery, yau wil nead @ charger of the car-
rect rating, a hydromatar, a elean rag and a syrings for adding detllad
water ta the battery cails,

3 The maximum charging rale for any Biattary ts 1/10 of the rated
emp/hour capacity. As an sxamphe, the maximum chargng rats for
2 14 amp/hour battary would ba 1.4 amps, | the bartary 15 chirged at a
higher rate, it could be damaged.

4 Do not allow the battery to be subjscted to @ so-galied quick
charge (high rate of charge over 2 shart Pend of fime) unless you are
prapared o buy a new battery,

5 When charging the battery, always remova it from the machine
and be sura to check the slectralyte level befora haaking up the
charger, Add distilled water 1o any cells that ars fow,

§  Loosen the cell caps, hook up the battary chargar leads [red fo
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5.1k The ENAS0 main fuse and & spare are located undar the seat
A Fuse holder B Spamfuse

- o i ) -.. e .-'l'? _:" J 4
G1a Mast ol the EN450 fuses ara mounted inside 8 dummy homn;
the cover contains a spare fuse

A Cover B Fuses

5.2b Tha EN5D0 main fuse is located on the starter ralay ., . ,

positive, black to negative), cower the top of tha battery with & clean
rag, then, and anly then, plug in the battery charger. Warning: Re-
mamber, the gas escaping from a charging battery (s axplosive, 50
reep opan flames and sparks weil gway from the aras. if the gas ip-
nites, the entire battery can aexghode and spray acig, Alse, tha
algctmiyte is axiremely corrosive and wil damage anyihing it comas in

contact with

: o, oo . T Allow the battery to charge until the specific gravily = a2 spacifiad
B L ok - {refer to Chapter 1 for spacific gravity thecking procedures), The
52a Most of the ENS00 fusaes, including the spares, ere located chargar must be unplugged and disconnected from the batery when

on the junction box meking spacific gravity checks. |f the batiery overheats or gases ay-

cessively, the cherging rate Is too high Either disconnect the cherger
or lowar tha charging rate W prevent damage to the battary
B If one ar mare af the cells do not show an Increase in spaciflc
gravity after a long slow charge, ar if the battery a5 a whole does nol
saam to want to take a charge, it is time for a new battery,
8 When the battery s tully charged, ungiug the cherger first, then
disconnect the leads from the battery, Install the cal Caps and wips
any slactrolyte off the outside of the battary cazs,

3  Fuses - check and replacomant

Refer to Wustrations 5.7e, 5.1b., 5.23, 55k, 52 a0d 5.4

1 On EN450 madels, most of the fuses e located in & fuse box
(dummy horn] below the headlight {ses ustration), The luse boy
covar containe a spare fuse. The main fuse = (ocatad In 2 halder undar
the seat and its =pare fuss is next to it (see (llustration).

2  On EN500 models, all of tha fusas except the maln fuse are
lacated under the seal, on the junction box (see lllustration). The rmain
luse is Iocated on the etarter ralay (see lustrations)-The fuses on the
junction box are protectad by a plastic cover, which snaps inlo place.
This bax cantains fuses {and spares) which protact the fan, haadlight,

- ; laillight and accas=ary cirouit wiring and compenents fram damaga
A  Fuse Siarter ralay tarminals :
8 i caused by short circulls.

520 . .. remove the cover for access 1o the fuse
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Maormal

54 A blown “plug-in” type fuse can be identified by a broken
element - be sure ta replace a blown fuse with one of the same

amparage rating

3 If you have a test light, the fuses can be chacked without remav-
ing them. Tum the ignition to the On peailion, connect ane and of the
tast light to a good ground (earth), than probe eech tarminal an tap of
tha fusa. If tha fuse is good, there will be valtage avallable at both tar-
minals. If the fusa Is blown, there will only be voltage present at ane af
the terminals,

4  The 'plug-in' type fuses used on tha ENS00 can be pulled from
position. If you can't pull the fuse oul with your fingertips, use a pair of
needle-nose pliers. A blown fuse Is easlly identified by a braak in the
elemant (sea llustration).

5 Ilaluse blows, be sure to check the wiring harnesses wary cara-
tully for evidence of & ehort circuit, Look for bare wires and chafed,
maltad or burned insulation. If a fuse is replaced befaore the causs i lo-
cated, the new fusa will blow immediately.

6  Mever, under any circumstances, use a higher rated fuse or bridga
the fuse block terminals, as damage to the slactrical gystem - including
melted wires, ruined companents, and fire - could result,

7 Occasionally & fuse will blow or cause an open circuit for no obi-
ous reascn. Comosion of the fuse ends and fuse blook lerminals may
o0our and causa poor fuse contact. If this happens, remove the corro-
Elon with a wire brush or emary paper, then spray the fuse and and ter-
minale with alactrical contact cleanar.

6  Junction bax (EN500 madels] - check

Refarto Mustralions 6.1, 6.2, 6.2b and 6.2¢

1 Tha junction box s used on ENS00 modale only 1o house the
slarter circuit relay (not the starter relay) and the headlight relay (US and
Canada only) (see illustration). Neither of thesa relays is replaceabla

6.1 To remave the junction box, remove the mounting boll {arraw),
slide it out of its holder and disconnect the electrical cannectors

individually. if cne of them fails, the junction box must be replaced,

2 In addition to the ralay checks, the fuse crcuits and dinde cirauits
should be checked also, to rula aut the pessibilly of an open croult
candition or Blown dioda wilhin the junction Block as the cause of an
alactrical problem. Schamatics of the junclion bexand a tarminal idan-
tification chart can be found in the aceompanying Bustratons (sea Il
lustrations),

Fuse circuit check

Refar to (Mustratiaon 6.4

3 Rsmove the junction box mounting bolt and side it eut of its
holder (sea Hlustration 6.1). Unplug the electrical connactors from the
b,

4 If the terminals are dirty or bant, clean and Straighten them, Using
tha accompaming tabla as a guida, check the coninuity aoress the in-
dicated lerminals with an chmmeter - some should have na resistar
and others should have infinite resistance (seq illustration).

5 K the resistance values are not as spacifisd, replace 1he junction
box,

Diode circuit check

6  Remove the junction box mounting bolt and side it out of its haldst
(zee illustration 6.1), Unplug the electrical connectars from the bow

7 Using an chmmetar, check the resistance acrass the follawing
pairs of terminals, then writa down the readings,

]

1

T0A Tail Fuse

R
T

Dindes
i

P
Starter Circuit Relay

3 K

i 8 g

£ =

(3 3

= - e

;-_::;TS;
7 k
I3 L
’ é@ 00 @& @)

Diodes for Safety Device
—t

OO0

6.2a Junction box terminal and circuit identification (US and Canadian modals)

—
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:

O
104 Fan Fusa
TOA Head Fuse

o~

104 Accessory Fuse

oo
10A Tail Fuse

Starter Circuit Relay

RO OO 60 O

@0 (@S

8.2b Junction box terminal and circuit identification (UK models)

J=L
@00 6
® &6 O®

&-Pin Connector

lC.6l00)
lclelelce)

10-Pin Connector .

6.2z Junction box terminal pin numbers

Relay Circuit Inspection
(with the battery disconnected)

Meoter Connection | Mater Reading(£2)
Heaadlight *7-8 w
Relay | o S 1 ]
Starter | i e oo
Ralay 12 -13 < 4]

*US, Canadian models only

6.10a With the junction bax unplugged, there should be infinite
resistance between the indicated terminals

Hare are the terminal pairs to be checked:

13 ang 8 (U and Canadian madeis anly)

13 and 9 (U5 and Canadlen madels aniy)

12 and 14

15and 14

16 and 14
B8 Mow, reverse thw chmmeter leads and chack the resistances
again, writing dawn the readings, The resistances should be low in one
direction and at least tan bimes as high in the other direction, If tha
raadings lor any pair of terminals ara low or high in both diractions, a
diode is defective and the [unction box must be replaced.

Relay checks

Rafer to illustrations & 10a and 6. 106

& Remove the junction box meunting bolt and sfide it out of its holder
{zae lllustration B.1). Unplug the electrical connactors from the box

10 Using an ohmmeter, check the continuity across the taminals in-
dicatad in tha accompanying tabla {see illustratian), Than, energize
each relay by applying battery valtage across the indiceled tarminals

Fuse Cirouit Inspection
Meter Connaotion
T
1-3A/B
g=7
8-17
=i
3AMB-B
8-17
6.4 Using an ahmmeter, check the continuity across tha
indicated pairs of terminals

Meter Raading([l)

E R B oocao

Relay Circuit Inspaction
{with the battery connected)

Mates Biattery Mesar

Connection | Connection | Reading

R [
Headlight | *7-8 g=13 | 0
Starter 11 —-13 11 - 12 0

LIS, Canadian Modals anly

6.10h Use jumper wires to connect battery voltage 1o the
indicated terminals, then check the continulty acroas tha
indicated terminals - the resistance should be zero

and check the continuity across the carmezpondng tarminals shown on
the tabla (ses illustration).
11 i the junclion box fails any of these tests, it must be raplaced.

T  Lightling system - check

1 The battery pravides power for opareion of the headlight, tall-
light, brake light, license plate light and instrumant cluster ights. i
nane ol the lights operate, always chack bathany voltage befors pro-
ceading. Low battary valtage indicates either a faully battery, low bat-
tery electrolyts level or a defective changing system. Rafar ta Chapter 1
for battery checks and Sections 26 through 32 for charging system
tests, Alsa, chack the condition of the fuses and replace ary blown
fuses with new ones,

(e ————e
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R

\

8.2 Pull up an the tab to lift the dust cover away fram the
\ 3 headiight; ba sure to push tha dust cover all the
B.1 The headiight assembly is securad by one screw on way an after changing the bulb

gither side (the upper forward screw is far headiight [
horizontal adjustment)

A Maunting screws

8.4 Unhoak the alip and move it aside, then pull the

f bulb helder ouwt of the socket
lie 2 b :
8.3 The bulb holder is held in place by this retaini ng clip Brake light
6§ Saea Saction 14 for tha brake light cirewt ehacking procedurs.
Headlight Neutral indicator light

2 I the headlight ks out whan the engine is running (US, Canadian : : :

e e 3 .l . 7 Itthe nautral light fails to aperate when the transmission is in Nay-
m—?:ﬂt;:i = mgl ":II.! Il‘qgn‘? s:qéd'ian {U:- rlm.:;::l' TT;hi Jei finat tral, check the fuses and the bult (822 Seotion 17 Tor bults rermoval pra-
s =y O \see Saction 6, then unplug the elecirical conneotor cadures). f the bulb and fuses are in gaod condilon, chack for batery
for the headiight and use jumper wires to cennect the bulb diractly to Hits at thie whvs G to the neutral switch or e et sde o
the battery terminals. If the light comes an, the problem lies in the VO ﬂr? i hatiars vt o] ey e Rt 6 e i
wiring or one of the switches in the circult, Rafer to Sections 16 and 20 ::r?rr.lf.:ha;h ur?;i raptf;?'ill:m?-. it unasu BN £ 101 Mg N

} j 1 | oCaeduras : i agram th e ! proced s
T'::Jliﬂli: ﬁ?l n?jrug :{; i:ﬂ-ﬂ'w Lhcf,,.,“rf”gimh ths rar ; B If no voltage is indicatad, check the wires Batwoon the junction
ﬁght?ﬂia'::in thhup|:rr1;:tic:-n bn::r}ﬁan::lur* ;n TV g box and tha bulb (ENS00 modalz), the funetion bax and the switch
3 US and Canadian EN450 models use an additional relay in the {5’35’5'“ g f:_r-d between the switch and the but for open cicuits
system, called the raserve lighting unit. On these modsle, the headight 279 POOF connections.,
doesn't come on when the ignition switch 1 firet turmed on, But comes Oil ressure warnii iah

¢ p ! I t

on when the starer button is prassed and stays on until the ignitian e 9 ‘gm Bactian 18 fa Hen cﬂl kg siire Waring It kil hech
turned off. The light will 5o out whanaver the slarter is operated after > pree 9
the angine has stalled {this prevents sxceesive Strain on the battery), Coolant tem rature warning light
418 compOnent 1 oheckied 5 proosss of iminiion 6l tber past 10 Sea Cha lnrpae'_-;aﬂlinn 5 for the cgnhﬂ temperatura warni
and circuits in tha lighting system are goad, the reserve lighting devica i : .1' hD e btk 3 P "9
i3 defective). For this reason, it's a good dea to have & Kawasak| ght circuit chac
dealer check tha lighting systam Befora replacing the reserve lighting

device, Reler to tha lllustration on page 6-33 lor & circult diagram of ?
the sy‘ster::l. ] : : s v 8 Headlight bulb - replacement

Taiflight/license plate light Refer to illustrations 8.1, 8.2, 8.3 and &.4
4 If the tailight fails to work, chack the bulbs and tha bulb tanminals 1 Remove the headlight assembiy EECUrng screw from each side of

first, then check for battery voltane at the red wire in the tailight. If vol- tha hausing, pull aut the assembly end disconnect the electrical con

aga is present, check the ground (aarth) circuit fer an apen or poor con- nectar [see illustration).

naction. 2 Pull up tha tab and remove tha dust cover (see Mustration)

5. dino voltage is indicatad, check the wiring betwesn tha taillight 3 Lift up the retaining el and swing it out of the way (see Mustia:
and the main (key) switch, then chack the swilch. tion). Wamning: If the heaolight has Hust bean an, laf the bl cool be-

*
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8.4a Label the single connectors, then disconnect all of the
wiring connectors inside the headlight housing

|r - |".-_
0.5 Remava tha horn bracket balts [arrow] (left bolt shown)

fore you continua, It will be hot to enough 1o CEUSS DUMS.

4 Ramave the bulb holder (ses illustration).

5  When installing the new bull, reverss the removal procedure. Be
sura not to touch the bulb with your fingers - oll from your ekin will
cause the bulb to overheat and fail prematurely. If you do touch the
bulks, wipe it off with a claan rag dampened with rubbing alcohol,

9  Headlight assembly - removal and instaliation

1 Remove the headlight bulb holder housing (se& Section &),

EN450 models

2 Remove the nuts and bolts that secure the sides of the headiighl
assambly to tha molorcycle.

EN500 modeis

Refer to Mustrations 9.3a, 9.35 and 8.5

3 Disconnect tha elactrical connectors inside the eadlight nousing
and rermove the headlight assembly mounting boit (see illustrations).
4  Remove the steerng stem cover (see Chapter 6).

5  Disconnact the wires from the hom and remeve the hom bracket
bolts (see lllustration). Datach the haadlight assembly from tha hom
bracket.

B Instaliation is tha reverse of removal, Be sure the Top mark an the
lens is up. Adjust the headlight alm [see Section 10).

——

10 Headlight aim - check and adjustment

Raler lo ilustrations 10.3a and 10.3b

1 An improperly adjusted haadlight may cause prablams for on-
coming traffic or provida poor, unsale ilumination of the road ahesad.
’ Before adjusting the headlight, be sure to consull with lacal traffic

f—

§.3b The headlight assembly on ENS00 modals is sacured
at the top by a bolt

10.3a The horizontal adjusting screw on EN4G0 models ks low on
the right side of the headlight ring . ..

A Harlzonial adjuster

10.3b . .. and on ENSD0 models it's high on the right side
of the headlight ring

A Horizantal agjuster

|laws and reguiations.

2  The headlight beam can be adjusted bath verlically and hotzon-
tally. Before periorming the adjustment, meke suo the fuel tank has gl
least a half tank of fuel, and nave an agsistant st on the seal

3 Inserta Philips scrawdriver into the hordzontal edusbr sorew (73
illustratione), then turn the acfjuster 28 necessary Lo centar tha beam.

EN450 models

4 To adjust the vertical position of the bieam, remae the headlight
bulb housing (see Saction 9}, Loosen the nute and bofls on each side
that sacure tha headlight bulb housing to the motoreyche, raise of
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left side of the headlight ring
A Verticai sciuster

lower the 'haadt'rgnl assembly as neaded and reinstall the headlight
Bulby housing.

EN500 models

Refer to Musirakion 10.5

5  Insert the screwdriver into the vertical adjuster screw and tum Lhe
adjuster as necessary to raise or lower the beam (see illustration),

11 Tumn signal, tail/brake light and license plate light bulbs -
replacement

Aefar to fustrations 17,18, 11,18 and 17, Tc

1 Remove the lens securing screw(s) and take off the lens {zae il-
lustrations), .

2 Push tha bulb In and tum it counterclockwise fanti-clockwise) to
ramave it. Check tha socket terminals for corrasion and clean thar if
necessary. Line up the pins on the new bulb with the siots in the
socket, push In and tum the bulb clockwise until it locks In place, It is a
good idea to use a paper towel or dry cloth whan handling tha new
bulb ta prevent injury it the bulb should break and to increase bulb lifa.
3 Position the lens on the refiector and install the screwe. Be careful
not ta overtighten tham,

12 Tum signal assamblies - removal and installation

Redsr to Nustrations 12.3and 12.4

1 The turn signal assemblies can be removed individually in the
event of damage or fallure,

2 Toremova a tum signal assembly, first follow the wiring hamess
from the turn signal to ils electrical connectora, Mark the wires with

11.18 Turn signal lenses ars sacured by one or
bwar sorews (arrow)

12.3 Tumn signal assembly detalls (EN45) modals)

pieces of numbared tape then unplg the slscirical connectors.

8 If you're working an an EN450 modal, ramove the founting
screw and washear (so0 Hlustration).

4 If you're working an an EN500 madal, famave the uppar tripia
clamp (saa Chapler 8) or the raar seat back support bracket (ses
Chapter B). Unscrew the nut that sscures the lum signal t the tiple
clamp or brackel (see Hlustration).

5 Installation is the reversa of the removal procedurs,

13  Turn signal circuit - check

I The baltery provides power for oparation of the aignal lights, &o if
they da not operate, always chesk tha battary valtage and specific
gravity first. Law battery voltage indicates either & fauly buthary, fow
alectrolyte level or a defective charging system. Bele o Chapter 1 for
battery checks and Sections 28 thraugh &2 for charging syatan (egts,
Also, check tha fusas soo Section 3.
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.. s, Wi 3 ; \ "j’
124 The turn signals on ENS00 models are secured by a nut
inside the triple clamp or seat back suppart brackat

A Waming ight hamess

8 Speedometer hamess
C Speadometar cabia
0 Tum signal assembly mounting nut

16.2 Instrument housing maunting balts (ENG00 models)

2 Maost tum signal problems ere the result of a burmad out bulb or
corrodad sackat, This is especially true whean the turm signals function
properly in ane direction, but fall ta flash in the other direction. Check
the bulbs and the sockets (see Section 11).

3 If tha bulbs and sockets chack out ckay, refer to tha wiring
dhagrams &l the end of this Chaptar and check for power at the tumn
signal relay with the ignition On. On EN450 modals, i's under the saat
on the right side of the motarcyole; on ENS0D models it's on the bat-
tery cover. If thera’'s no powar at the relay, check the junction box
(ENB00 modais) (see Section B) and the switch (sea Saction 21),

4 Ifthe junztion box and switch are ckay, check the wiring betwesn
the tumn signal relay and tha tum signal lights (see the wiring dlagrams
at the end of this Chapter).

5 I the wiring checks out okay, replace the turn signal relay.

&  The EN4SD A1 through Ad modsls have self cancelling tumn sig-
nals, The cireuit compriges the distance sansor in the spasdometer
and tha turn signal control unit mounted on the electrical components
piale under the seat (sea the illustration on page 8-23), If a faull oc-
curs in the self cancelling function, end the tumn signals function nar-
mally when aperatad manually, check the distance senscr, cantral unit,
and their associatad wiring ta the handisbar switch,

T The distance sengor can be checked by disconnecting its

at the connector (which can be accessed from the headlight houeing)
and connecting an chmmatar acrass the red and greon wires an the
sensor side of Ihe connectar. Discennect tha spesdameater drive cabla
at the wheel and and have an assistant tun the inner cabla slowly
while you observe tha mater reading. If the sensor is functioning cor-
rectiy, tha chmmeler should show continuity four times par cable revo-
lrtiar.

14.6 Tha braka light switch mounted on the brake lever s
ratained by a screw

8  Thera is no lest procedurs for the fum sgnal conirol unit: f the
fault cannat be fraced to the distance sensor, swilch or wiring, the
contral unit should ba replacad.

14 Brake light switches - check and replacament

Circuit check

1 Bafore checking any alachical sireuit, check the fuses {see Sec-
tion 5),

2 Using & test light {or voltmeter) connected to & goad ground
(zarth), check for voltage at the brawn wits terminal in the eléctrical
connactor at the brake light switch, |f thare's no valtage prasent, check
the brown wire between the swilch and the man (key) switch [EN450
models) or batwaan the switch and the jungtion box (ENSOD modats)
{52 the winng dlagrams at the and of this Chapter,

3 Ifvoktage is availabie, touch the probe of the tast light o tha other
larminal of tha switch, then pull the beake bver or dopeoss the brake
pedal - if the tast light doesn't light up, replaca tha ewitch

4 | tha test light does light, check the wiing betwean the switch
and the brake lights (2ea the wiihg disgrams at the end of this
Chapter).

Switch replacement

Brake lever switch

Rafsr to Wustration 14.6

5  Unplug the electrical connactans from the switch,

6 Remove the mounling Screw (see lustration) and detach the
switch fram the brake lever bracketfont master crlinder,

7 Installation is the reverse of tha ramoval proceduee, The brake
lavar switch isn't adjustable.

Brake pedal switch

8 Locale the switch at the brake padal, fallow 8 wiring hamass to
the electrical connector and diseannast it

9  Loosen tha adjuster nut and unssrew the swich.

100 Install the switch by reversing the ramaoval procadire,

11 Adjust the switch by following the procedurs descrbed in Chap-
ler 1.

15 Instrument and warning light housings ([ENS00 models) -
ramoval and installation

Rafer to liustration 15.2

1 Disconnect the electrical connectors from fhis tamperature gauge
{if equipped), speadometar and waming light hamesses (see Blustra-
tion 12.4).

2 Disconnect the speedometar cabla and ramove tha instrument
maunting balts (sae illustration), than detach the housings from the
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d

16.4b Instrument clustor detalls (ENS00 models)

gaues facing up or the gauges will ba ninad
5 Installation is the revarse of the remaval procedure,

Speedometer cable replacement 1
8 Disconnact the Spandcmatgr cable from the clister (see llustra-

tion 12.4).

7T  Disconnect the lower end of the gpeadomater cabe from the
drive &l the frant wheel. Nota carsdiilly how tha cabile i routed, then ra-
move it,

B Installation is the raverse of the mmoval Etapa,

16ida Instrument cluster details (EN450 modals)

17 Instrument and warning lght bulbs - replacemant

Brackel. Caution: Keey the gaugers) fn an uprfgmr'pmh‘l'm wihile il 's off 1 Toreplace & bulb, pull the approprhate rbber socket ot of the

the matorcycle or the gauges will be ninad, back of the instrument housing, then pul the bub ou of the sockat If

3 Installation s the reverze af the removal procedure, the sockel contacts are dirty ar earmadid, they shauld be scraped
clean and sprayed with electrical contact ¢leaner before new hubs arne
installed.

16  Meaters and gauges - check and replacemeant 2 Carefully push the new bulb nt positen, than push the socket
inta the: instrument housing,

Check '

Temperature gauge (if equipped) 18  Oil pressure switch - check and replacement

1 Refer ta Chapter 3 for the temperature gauge checking proce-

dura, Rafer ta llustration 18.2

& 1 I the il preseure warning light falls 1o operats property, cheok the
Speedometer and tachometer (if equipped) ol imwsi And meke sure b 1% sorvec

¢  Special instruments are required to properly chack the operation 2 |t the oil level Is cormect, disconnact the wie fram the oil pressure
of these meters. Take the instrument cluster 10 a Kawasakl dealar sar- switch, which is located on the Ieft sida of the ofl pan near the font of 5

vica dapartment or other qualified repair shop for diagnosis. the engine (see Ilustration). Tum tha main switch On and
ground/earth the end of tha wira, if the light comes an, the of pressus

Gauge replacement : switch is defective and must be replaced vith & naw ane lonly after

Aefer to ifustrations 16.48 and 16.40 draining the engine oil).

4 If you're working on an EN500 madel, remove tha handlebar [see 3 If the light does not come an, chegk tha ol pressiing waming Bght

Chapter &), Bulb, tha wiring between the il praseure switch and tha light, and be-

4  Remove the screws that s=curs the instrument housings (sea il- twean the light and tha main (key) switch (EN4ED miedels) or betwasn
lustrations). Remove the gauge mounting fasteners and ramove lha the fight and tha junction box (EMNS00 muocela) fses the winng dagrams
gauga from the housing. Caution: Always stove the clustar with tha at the end of this Chapter),
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18.2 The oil pressure switch is mounted In the oil pan on
the left side of the engine near the front

-

Ignition Switch Connections

ER w il BL R
OFF
ON o——C—+—0 Q0
P{Parkf O O -

19.2h . .. and this is the ENS00 continuity diagram

4 Toreplace the switch, drain the angine oll {see Chapter 1) and un-
geraw the swhf.;h from the oll pan. Coal the threaeds of the new switch
with @ non-permanant thread locking agent (not sealant), then screw
the unit into its hole, tightaning it 1o tha tarque listed In this Chaptar's
Specifications.

& Fill the crankecass with the recommended type and amount of oil
[see Chapter 1) and check for leaks.

18  lIgnitien main (key) switch - check and replacement

Check

Rafer to Nluslrations 159.2a and 19.2b

1 Dssconnact the ignition ewitch electrical connector.

2 Using an shmmeter, check the continulty of the tarminal pairs In-
dicated In the accompanying table (see illustrations). Continuity
should exist batwean the tarminals cannected by a solid line when the
swilah is in the indicaled position.

3 I the switch fails any of the tests, replace it.

HEpfﬂEEMEﬂf

Refer to Mustrstfon 15.6

4 Remove bodywork compeonents as necessary for access to the
gwitch mounting scraws.

6 K you haven't already done =o, unplug 1ha swilch alectrical con-
nactor,

6 The switch = held to the upper triple clamp with wo shear-head
bolts. Using a hammer and a sharp punch, knock the shear-head bolts
in a countenclockwise lanti-clockwise) direction to unscrew tham [see
illustration]). If thay'ra too tight and won't tum, carefully drill holes
through the centers of the balts and unecraw tham using a scrow ex-
tractor (E-Z Out). Detach the swileh from the uppar bripla clamp.

7 Held tha new switch in pasition and install the new shear-head
bolts. Tighten the bolls until the haads braak off.

B Theremainder of installation iz the reverse of the ramoval staps,

lgnition Switch Connection

_ [BR/W] W [ v | B | R
OFF, LOCK [
WEET C—— Co——)
P (Park) | [{H

18.2a Checok the continuity of the ignition switch in the differont
switah positions across the Indicated terminals - this
s the EMN450 continuity diagram . .,

19.6 The shear-head bolts farrows) must be earefully drillsd and
removed with a screw extractor or knocked ina
counterclockwise (anti-clockwisa) dirsction
with a hammer and punch

20 Handlebar switches - check

Refer to Mustrations 20.4a and 20.4b

1 Generally speaking, tha switchas are raliable and trouble-frae,
Mast troubles, when they do ocour, are caused by dirty or comadad
cantacts, but wear and breakage of inemal pans is a possibity thet
should not be overlooked. H breakags does oooir, the enties switch
and related wiring hamess will have 1o be replacad with a new one,
sinca individual parte are not usually availabls,

2  The switches can ba checked for continuty with an ahmmeter or
a continuity test lighl. Always disconnect tha battary ground'aarth ca-
ble, which will preveant the possibility of a short ciroult, before meking
the chacks. ;

3 Trace the wiring harness of the switch In question and unplg the
electrical connactars.

4 Using the chmmetar ar test light, chack for continuly betwean
the terminals of the switch hamess wih tha switch in the variows posk
tions (sea lustrations). Cantinuity should exist between the terminaks
connected by a solid line when tha wich & in fhe indicated position.

¢

———__-
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Headlight Switch Cannactiaons

Side Stand Switch Connections

{Other than US, Canada) BR/BK GW
RIW R/BL | BL | BL/Y When zide stand is up (—
QOFF : | When side stand is down . |
(=] | — 2 =
(e] ] ¢ —— U — Rear Brake Light Switch Connections
BR | BL
Ol Prassure Switch Connections® When brake pedal is ||l..|5.h£:3 down O
SW. Terminal 77 When brake pedal s releascd
When engine is stopped i L’:—-—::_ =
When engine Is running Starter Button Connections

* : Engine lubrication system Is In pood condition.

BK/R [
. Frea ]I
Horn Button Connections il C——i—-a
BKW | BKJY
Frea Dimmer Switch Connections
Push on e [ R/BK H.L,_'j:‘ RIY
HI o —
Lo B e
Engine Stop Switch Connections
R YR Passing Button Connections
OFF BL RIBK |
RUN | ———— Free ]
Push on | Cm— |
Front Brake Light Switch Cannections
s A BK

When brake lever is pﬁllcd in

Whean brake lever is released

Neutral Switch Connections

SW. Terminal

When transmission is in neutral

When transmission is nol in neutral

Turn Signal Switch Connactions

' [ G | WG| WR | BLW] BK/Y]
N | e i s
2 L —

Starter Lockout Switch Connections

4 BKY BE | BK/R
When clutch laver is pulled in {)-rﬂ]
When clutch lever is releasad ! Cfl_i |

20.4a Continuity tables for the handlebar switches (EN450 madels)




BR | BL
When brake pedal is pushed down [
When brake pedal is releasad
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Starter Lackout Switch Connactions Starter Button Connections
BK BE/Y R BK/A
| When clutch lever = puliad in P Y (Fres)
: When clutch lever is released PUSH({Push) e—
Horn Button Connections Headlight Switch Connections
{(Othar than US and Canada)
BE/W BKSY e i T =
(Free) S
N (Push o i
D‘ { ) e P
Turn Signal Switch Connections ON o 0 e}
< g Y 0il Pressure Switch Connections'
i - SW. Temninal |
When engine is stopped b
L c E e 2 :
When engine is running
; Dimmer Switch Connections * : Engine lubrication system is in good condition,
: R/BK BLY RAY _ Neutral Switch Connections
HI L [ SW, Teminal |
LO | et When tranamission is R
in neutral |
Front Brake Light Switch Connections Whan transmissian is !
BEK BK notin neutral _
is pul T —
When brake lever is pulled in PSR ¢t
is released
When brake lever is oW B
! i i Vvhen side stand s u R
| Engine Stop Switch Connections P
| Y/R R When side stand is down
i OFF :
{ Rear Brake Light Switch Connactions
| RUN (r—t— ;
|

20.4b Continuity tables for the handlebar switches (ENS00 modals)

—_——_
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21.1 The handlebar switches ara mounted inside the
housings on the handlebar

& If the continuity chack indicates a problem exists, refer ta Sac-
tion 21, difassembla the switch and spray the switch contacts with
electrical cdntact cleanar. If they are accassible, tha contacts can be
scraped clean with & knife or polished with cracus cloth. If switch com-
ponants are damaged or broken, it will be obvious when the switch i=
disasgsembled,

21 Handlabar switches - removal end installation

Refar to iMfustratians 21,1, 21,53 and 21.3b

1 The handlebar switches ara composed of lwo halves thet clamp
around the bars. They are easily removed for cleaning or inspection by
laking out the clamp ecrews and pulling the switch halves away from
tha handlebars (see illustration),

£ Tocompletely remove the switches, tha mounting screws should
be ramoved (see llustration 21,1} and the electrical connactaors in the
wiring hamess should be unplugged.

34 When installing the switches, make sure the wirng hamesses are
properly routed to avold pinching or strelching the wires. If thare's an
alignment tab on the switch housing, make eure it engages with the
hale in the handisbar (see illustrations).

22 Neutral switeh - check and replacement

Rafer to ilustration 22.3

Check

1 Remowe the shift padal and linkage (eee Chapter 2).

2 Remove the engine pulley cover (see Chapter 6),

¢ Disconnect tha wira from the neutral swiltch (see llustration).
Connect ane lead of an chmmeter ta a good ground (earth) end tha
olher lead to the post on the switch.

4 When the transmissian is in neutral, the ahmmeter should read 0
ahms - in any other gear, the matar should read infinite resistance.

5  If the switch doesn't check cul as described, replace it. Note: If
the nevtral light works intarmittently, Iy removing the switch and rain-
stalling it temporarily without its sealing washer. If the light now works
consistently, the switch plunger is worn and the swiich should be re-
placed (don't just leave the ald swilch in position without the washar),

Replacement

6 Unscrew the neutral switch fram the case and remove the sealing
washer.

7 Install the switch with a new sealing washer and tighten It se-
curely,

21.3a There's an alignmeant hole for the switch housing

in the handlebar (arow). . .

k-

M3k ..

- be sure the tab on the switch housing (arow) fits Into

the hole when the housing is installed

223 Location of the neutral switch (arrow)

23 Sidestand switch - check and raplacemant

Check

1 Place the bike on the centerstand,

2  Follow the wiring harness from the swich to the sonnecter, then
disconnect the connector,

3 Connect the leads of an ahmmeter to the grasn/white and
brown/black (EN460 models) or greendwhite and biackdyelow [ENSH
models) wire terminale on the swilch side of the connactor,




—

el

I__‘—
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23.7 The sidastand switch is mounted on
the frame just forward of the sidestand

241 The homn is accessible from the front
of the motarcyele - nate the electrical

2548 The mounting tabs fit inio slots in the
relay holder (armows) - ENS00 modals

connectars (arrow)

4 With the sidestand in the up position, thers should be cantinuity
through the switch (0 ohms). With the sidestand down, there should ba
no continuity [infinite resistanca).

2 I the switch fails aithar of these tasts, replaca it

Replacement

Refer to Musiration 23.7

8  Suppert the bike and raise the sidestand.

7 Femove the swilch mounting screws (see lllustration). Follow
the wiring harhess to the electrical connector, unplug it and remove the
Switch,

8  Instaflation is the reverse of tha remaoval procedure,

24 Horn - check, replacement and adjustment

Rafer ta Wustration 24,1
Check

1 Unplug the electrical connectors from the hom |see illustration),
Using two jumper wires, apely battary valtage directly 1o the lerminals
on tha harn. If the homn sounds, chack the switch (see Section 20) and
the wiring between the switch and the hom {see the wiring dlagrams at
tha end of this Chapler).

2 litha homn dossn'l sound, replace it.

Replacement
3 Detach the electrical connactars and unbalt the hom bracket from
the frame.
4 Detach the hom fram the bracket and transler the bracket to the
new harmn,
S Instaliathon is the reversa of removal.

[]

25 Starter relay and starter clrcult relay - check and
replacemant

Starter relay
Check

1 Remaove the rear right (EMNA50 modals) or left (ENSO0 modets) elde
panel (see Chapler 8),

2 Disconnact the hattery positive cable end the starter cabls from
the terminals on the starter relay {see illustration 5.2c). Caution: Dan't
iat the bhattary positive cable maka contact with anything, as it would be
a direct short fa grownd/aarth,

3  Connect the leads of an ahmmater to the termingls of the starter

4 Turn tha ignition switch to On and the engine stop switch 1o Run.
Flace the transmission in Keutral,
5  Press the starter button - the relay should alick and the chmmeter

Chimmael er

+ i)

12V Barrery

26,11 Starter circult ralay check [EN450 models)

should indicate 0 ahmes.
6 If the meter doasn't read 0 ohms o the relay dossn't click, ra-
placa it.

Aeplacement

Rafer ta ilustration 25.9

¢ Disconnect the cabie from the negative terminal of the battary.

B Detach the batiery positive cable, the starter cable and electrical
connector from the relay,

8 Full the relay holdar off fts mounting tabs (see Bustration).

10 Installation is the reverse of removal. Racannact the negative bat-
tery cable after all the other elactriod comnections ars mada,

Starter circuit relay

Refer fo Mustralion 25.11

11 On ENA5O modals, the reday |s & small cylindrical unit mounted in
an upright position, next to the mai starter relay. To check s opara-
tion, disconnect ks wire connector plug and remove th relay from the
motorcycle, Connect a 12V battery end chmmeter across fhe retay ter-
mineks shown (see illustration). With the battery connected, the mater
ehould indicate 0 ohms {continuity), and with the battery disconnectad,
high resistanca {no continuity) shoud be indicated.

12 On ENS00 models, the starter ciroult mlay is incorporated in the
lunetion box: rafer to the tests dascrbed In Saction 8,
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26.3 Pull back the covers and disconnect the starter
wires (arrows)

26.4b . .. and pull off the cover (pull firmly to avercome the pull of
the rator magnets, bul den'l farce it)

28 Starter motor - removal and installation

Refer to ihustrabions 26.3, 26.4a, 26.4h, 26.5, 26.6 and 26.7

Removal

1 Remove the fuel tank and carburetors (see Chapter 4).

2  Discannect the cable from tha negative tarminal af the hattery,

3  Haemove the nuts retaining the starler wires to the starter [sae II-
lustration).

4 Remove the altemator cover bolts and pull off the cover (sea il-
lusirations). Note: The afternator magnals will hold the cover on, Pull
firmiy to remove il but dan't pry It oF, K §t won'l come off with & firm
twa-hand pinl, make sure vou've remaved all of the cover bolis,

5  Remove the starter chain cover (see illustration).

& Remove the starter mounting bolts (see llustration).

7 Lift the etarter up a little bit end disengage the starter sprocket
from the chain [see lustration).

8  Check the condition af tha O-ring an the and of the starter and re-
place it if necessary,

Installation

8 Apply & little engine ail to tha O-ring and install the starter by re-
versing the removal procedure,

=3

26.8 Aemove the starter mounting bolts [arrows)
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27.2a Exploded view of the starler motor [ENAS0 madals)

1 Starter maunting bolt & Heusing and smatire
2 Endcovar § O-nng
3 Washars 10 Redugtion gear hausig
4 Terminal balt and nut 11 Qering

j 5§ Brush plate 12 Snap-ring
6 O-ring 12 Through-balt
7 Terminal wasters 14 Sprockar

27.2b Exploded view of the starter motor (ENS00 modeais)

1 Starter mounting Lol 8  Housing and armature

2 Endcover 9 O-nng

3 Washers 10 Heguction gear Nouswg )

4 Tarminal bolt end nui 11 O-fng o
5 Brushplale 12 Snap-ring ==
& O-ring 13 Through-boit 27.4 Aemove the briesh plote from the housing
7 Tarminal washers 14 Sprockst (ENA50 madel shawn)

27 Starter motor - disassembly, inspection and reassembly

1 Ramava the starter motar see Section 26)

Disassembly

Pefar to Mustrations 27.28, 27.2b. 27.4 nd 275

2 Mark the positien of the housing to esch and cover, Remove the
twa through-bolts and detach the end and reduction covers (see lllus-
trations).

3 Pull the armature out of tha housing {teward the reduction gaar
slda).

4  Remove the brush plate from the housing (ses [lustration].

& Remove tha nut and push tha terningl boll threugh the housing,
Ramaove the two brushes with the plastic holder from the housing (sea
illustration).

i . Inspection
. ; Rafer o iilusiretions 27.8, 27.7, 2754 27,85, 279 and 27,10
27.5 Push the terminal bolt through the housing and remove the & Tha parts of tha starter motar that most ikely wil require attention

x plastic brush holder (EN450 model shown) ara tha brushes. Measure the kngth of tha trushes and compare the

A VI
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27.6 Measure the length of the brushes and compare the length
of the shortest brush with the langth listed in this
Chaptar's Specilications

27.8a Continuity should exist between the commutator bars

resulte ta tha brush length listed in this Chapter's Specifications (see
illustration). If any of the brushes are warn beyond the specified limits,
replace the brush holder assembly with a new one. If the brushes are
not warn excessively, cracked, chipped, or olherwise damaqgad, they
may be reusad.

7 Inspect the commutator (see illustration) for scoring, scratches
and discoloration. The commutatar can be cleaned and polished with
arocus cloth, but do not use sandpaper or amery paper. After claaning,
wipe away any residue with a clolh soakad In an alectrical system
cleaner or denatured alcohol. Measure the commutator diameter and
compara it to the diameter listed in this Chapter's Specifications. If it 2
lass than the service limit, the motor must be replaced with a new one.
8  Using an chmmeter or a continuity test light, check for continuity
between the commutator bars (see llustration). C ontinuity should ex-
Ist between each bar and all of the olhers. Also, chack for continuity
batwaan the commulator bars and the armalure shaft [see illustra-
tion). There should be na continuity between the commutator and the
shaft. If the checks indicate otherwise, the armature is defective,

8  Chack for continuity batween the brush plate and the brushes
{see illustration). The meter should read clase 1o 0 ohms. If it dossn't,
the brush plate has an apen and must be replaced.

10 Using the highest rangs on the ashmmeter, measure the resistance
batween the brush holders and the brush plate see Hlustration). The
reading should ba infinite, If there is any reading at all, replace the
brush plate.

27.7 Check the commutator for cracks and discoloring, thes
measure tha diamater and compare it with the minimum dismeter
listed in this Chapter's Specifications

27.8b There should be no continully between the commutator _
bars and the armature shafl

A 5
(Lo
Y L

27.9 There should be almost no reslstance (i ohms) between the
brushes and the brush plate (EN450 modal shown)

11 Chack the starter reduction gears for worm, cracked, chipped and
broken teeth. If the gears are damaged or worn, renlace the slarter
matar.
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e =l |
27.10 There should be no continuity between the brush plate 27.12 Install the washers on the starer terminal as shown
and the brush holders (the resistance should be infinite) [EN450 madal shawn)

{EN450 model shown)

|
i
I'.
.
27.13 When installing the brush plate, make sura tha brugh leads 27.14a Install each brush spring on the post in this position
fit into the notches in the plate (arrow) - also, make sure the . [EN450 model shown) . . ,
| tongue an the plate fits into the noteh in the housing (arrows)
Reassembly
1 Fofar to Wustrations 27,12, 27.13, 27,143 and 27.14b

12 Install the plastic brush haldar into the howsing. Make sura the
terminal bolt and washers are essembled correclly (see |lustration).
Tighten tha tarminal nut sacuraly,

13  Detach tha brush springs fram tha brueh plata {this will make -
mature installation much easien), Irstall the brush plate intz the houws-
Ing, routing the brush [sads inta the nofches in the plate (see (llustra-
tion). Make sure tha tongua on the brueh plats fits int the notsh in the
housing.

14 Install the brushes into their holders and slide the armatune imo
plece. Install the Brush springs [ses illustrations)].

15 Install any washers that wer present on the end of the armeture
shaft. Install the end and reduction caovars, alianing the protrusions
with the notches. Install the two through-tolie and tighten tham se-
ciredy,

28 Charging system tasting - general information and
precautions

J Wty 1 If tha performance of the chaging system is suapect, the syslem

27.14b ... then pull the end of the spring 1/2 tum clockwise and = 2 Whoila should ba checked first, followed by tasting of tha individual
components (the alternator and the voltage reguiatar rectifiar). Mote:
seat the end of il in the groove in the end of the brush = :
([EN450 model shawn) Before haginning the ehacks, make sure the baltery & Ul charged
and that el sy=tem connactions ane clean and taht,

T eee——ee—
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2 Checking the output of the charging systam and the parformance
of the varloua compaonants within the charging aystem reguires tha usae
of special electrical tast equipment. A valtmater or & multimater i= tha
absolute minimum squipmant recquirad. In addition, an ahmmeter is
generally required for checking the remeainder of tha systom,

a Whan making the checks, follow the proceduras carefully 1o pre-
vent incomect connections or short cirouits, as imeparabie damage to
elacirical syatern components may result if short circuits ccour. Ba-
cause of the special toola and oEpertise required, it is recomimencad
that the job of checking the charging systern be (2l to a dealar ssrvice
departmant or a reputabla motorcvcle rapair shop.

28 Charging system - output test

Raler to Hlustration 29.3

Caution: Mever discannect the baitery cables from tha battary while
the engina s running. If the battery is disconnactad, the altarmator and
regilator/rectifer will be darmaged.

1 Tocheck the charging systern output, vou will need a vedtreter or
a multimater with a voltmetar function,

2  The battary must ba fully charged (charga it from an extemnal
saurce if necessary] and the engine must be at normal aperating tem-
perature to abtain an accurate reading,

d  Remova the right front side cover {sea Chapter B), locate the reg-
ulator/rectifier (see lllustration) and follow its wiring harnass to the
COnNNector,

4 Attach the positive (red) voltmeter lead 1o tha white/rad wire ter-
minal and tha negative lead to the blackiyellow wire terminal, Caution:
??ramﬂmhdw&m'gmaﬂfﬂddﬁ'wwlum!baﬂ&ryalwﬂmmm
don't allow tha vallmeter to short this fermingl to ground fearth) (don't
lat tha valimeler negativa lead louch matal). The valtmatar salector
switch (if 20 aquinped) must be ln a OC volt ranga greater than 15 volfs.
5 Starl the engine. Run It at varying speeds up to 4,000 rpm, with
heaclight off and with it on (far US and Canadian modets, disconnect the
blaci/yellow wire at the headlight to tum it off with the angine running).

6 The charging system output should ba within the range fisted in this
Chapter's Specifications. It should be af the jow and of tha range at low
engine speeds and at the high end of the renge at higher engine speeds.
7 I the output Is as specified, 1ha altarnator is functioning properly.
If tha charging system as a whole is not parforming es it shauld, refer
to Section 32 and check the valtage requialar/rectifier,

8 Low voltaga output may be the result of damaged windings in the
allernator stator calls, loes of magnetism in the allernatar rotor or
wifing problems, Make sura all slectrical connections are clean and
tight, then refer to Sections 30 and 31 for spacific alternator tasts,

30 Alternator - output test

T Follow the wiring harnass fram the allematar hausing lo the can-
nactor, then disconnact the connectar.

2 Connect a voltmeter with 2 250-volt AC scale to two of the yallow
wire lerminals in the altermetor connector (at this point, you're measur-
ing the alternater cutplit before it has been rectified fram alternating
current ta direct current, 8o the voltmeter must be able 1o maasure AC),
3 Runthe engine at 4,000 rpm and note the voltage raading.

4  Take three diffarent measuremente batween differant pairs of
wires. In all cases, the voltage should ba as listed in thiz Chapter's
Specifications,

&l If the voltage reading is comrect, the rectifier/regulater is prabably
defactive. FRefer to Saction 32 for test pracadures,

B) Il the valtags reading is low, the allemator may be defective. Tast
the stator coils as described In Saction 31, If the statar colls test
out QK the rotor magnets have procably lost magnatism. This
can be caused by dropping ar hitting the altemator, by leaving tha
alternator near ancther source of magnatism, or by aga

«31  Alernator stator coils - con linuity test

1 W charging system output is low or non-existant, the alternator

203 Tha regulator/rectifiar is locyted behind the right
front side cover

stator coll windings and eads =haukd ba thacked for proper cortinuly,
The tast can ba mads with the stator in giace on the maching

2  Using an ohmmetar ipreterred) or & cantinuity test light, chack for
conlinuity between aach of tha wires LOming fram the altsrmatar statar
{the same connector thet was disconnactad in Section 30 for the ouf-
put tast), Continuity should axist betwean ANy ong wirg end sach of the
others (Kawasakl actually specifles 3 rasistanca of 0.9 1 (1.6 ohens),

3 Check far cantinuity batween sach of the wires and the & e
Wo continuity should exist batwes any of the wires and the engina,

4 lithera is no conlinulty batweasn any two of the wires, or if thera is
cantinuity between tha wires and an angine grownd/earth, an apen or-
cuil or a short exists within the stator cols. Sinca rapair of the statar is
nat feasible, it must be replaced with 3 few oa,

32 Voltage regulator/rectifier - check and replacemant

1 Remove the right front side coyer 3= Chapter 8.

2 Locate the requlatorrectifier, folow its hamass o the cannacion,
then detach the electrical connector (see Mlustration 2.3

3 Using an ohmmeter sat on B X 1000 conrac the posfive lead to
the whitafred wira and the negative lsd 1 sach yellew wirn in tum snd
write the readings down, Switch the ohmmeter laads {neqative to
white/'red and positiva ta each yellow in tumj and note the readings
The resistance should be low dluring one sat of thres measyremants
and at least 10 timas as high during the oither three MEAELIaMeEnts,

4  Repaat Step 3, using the black wire and sach yellow wirs (12
measuramants totall. Agein, the raadings should ba low in ene dirse.
tion and at least 10 times as high in the ather direction. I the matar
readings are not as specified, replace the requlator/reciifier.

5  This check, combined with ta tests cutiinad In Sections 28
through 31, should diagnase mast charging system problams, |f the
voltaga requiator/rectifier passes Lhe ests dessribed i Staps 3 and 4,
and the stator caoll passes the tast In Saction 31, take tha requlaterrac-
tifier to a dealar sarvice daparment or other repair shop for furher
checks, or substitute a known good unil and racheck 1he charging sys-
tam output.

43  Alermnator - removal and instaliation

Removal

Reafer to Wlustratians 35,5 and 33.4 :

1 Disconnect the cabie fram tha negative termingl of the battary,

2 Remove the starter (sae Section 26,

3 Prevent the aiternatar rotor from tuming by haleing it with
Kewasaki tocl no. 67001-308, a sirap wrench or & pin spanner wranch
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29,3 The alternator rotor boit has left-hand threads (turn it
clackwize to loosan it]

S 2"
44.2 Tha stator coils are secured in the housing by three
Allen ecraws [armows)

Alternativaly, shift the transmission into gear and apply the rear braka
hard with the rear tire in firm contact with the ground. Remave the rolor
bell (swe ilustration]. Nate: The boit has laff-hand threads (loasens in
a chockwizse direciion,.

4 Hold the rotor from tumning egein, and using tool no. 57001-254
or 57001-1086, remove the rotor from the crankshaft see illustration).
5 Myou're gaing to replace the rotor, remove the slarter clulch (see
Saction 33).

Installation

8  Clean all dirt from the crankshaft and the inside of the rotar Wwith
high flash point sohent.

T Paosition the rotor an the engine and install the balt;, tightaning i 1o
the torgue listad in this Chapter's Specifications.

8  Tha ramainder of installation s the reverse of the removal elaps.
Bafore you install the housing, make sure the magnats haven't picked
up any pieces of matal thal could damage the altermator.

i

353 Remeove the washer and sprocket from the end
of the crankshaft

35.4a Comprass the springs with a small screwdrives
and remaove the rollers

45 Starter clutch - remaoval and installation

44  Alternator - stator coil raplacement

Pefer to Mustration 34.2

1 BEemove the altamatar cover (see Section 2E).

3 Remove the stalor screws (see llustration), remove the wiring
harness retainer and [ift tha stator coils out of the altemator housing.

3 |nstallation is the reverse of the remaval steps. Tighten tha statar
scrawe to tha torgue listed in this Chaptar's Specifications:

1 The starter clutch is mounted on the back of the allematar retar,

Removal

Refar to Mustralions 35.3, 35.4amd 1545

2 Hamove the alternator rotor (see Saction 33),

3 Slida tha washar and starter eprocket off the rankehad feae il
lustration).

4 Pull the rollers out of the starter cluteh, then remoye the Sprng
pape and springs (see illustrations)
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35.4h Starter clutoh details

Inspection

§  Check all parts for wear and dameage, Replace any worm or dam-
aged parts,

6  Kyou'ra going to replace the starter clutch housing or rator, ramaove
the three Allan bolts and separate the starter clulch from the rotor.

Installation

Refar to iNusirations 35.8s and 35.8b

T Ifyou remowvad the starter clutch from the rotor, bolt it back on. Uss
a non-parmanent thread locking agent on the thraads of tha Allen bolts
and tightan tham to the torque listed in this Chapter's Specifications.

B  Placa tha spring caps on the springs. Place the springs in their
holes, compress them with a scrawdriver and install tha rollers (see il-

lustrations),
8  Install tha alternator rotor on the engine,

368 Wiring diagrams

Frior to troubleshooting & circuit, check the fuses to make sure
they're in good condithon. Make sure the battary is fully charged and
check the cable connections.

iy

35.8b . . . then install the rollers and raleass the sprngs

When checking a circuit, make sume all connactors am clean, with
no broken or loose terminals or wires, When unplugging a connector,
don't pull on tha wires - pull anly on the connecter housings thamselves.
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Conversion factors

Length (distance)
Inchas fin)

Feel {ft)

Ml

Volume (capacily)
Cublc inches (eu in; 0™
Imperal pints dmp pt)
Imperial gquars (imp i)
Imparial gquars [Imp gt
LIS quarts (US qt)
Imparial gallons (Imp gal)
Imparial gallons (Imp gal)
US gallons (LIS gal)

Mass (weight)
Ounces (o)
Pounde (Ib)

Force

Cunces-farce (ozf: az)
Pounds-farca (IBf [b)
Menwtans (M)

Pressure

Pounds-forcs per square inch
(psi; Ibfin®; bAn%
Pounds-force per squara inch
(rsl; bfIn®; IbAnf
Pounds-force par squara inch
[psi; b6, 1B
Pounde-force par sguare inch
lpsi; bffin'; Ibvinf)

Kilopascals (KPa)

Millibar (mbar)
Millibar (mibar)

Millibar (mbar)

Millibar fmibar)

Millimatras of mercury (mmHg)
Inches of water (inHyCl)

Torque (moment of forcs)

Pounds-fornoe inches

(Ibf in; I In

Founds-force inches

{16 Im; 1b iy

Pounds-foree Inches

(ibf in; i in)
Founds-force feat (bf ft; Ib f1)

Pounds-Toroe feet (Ibf 1t; 1b fi)
Newton meatres (M)

Power
Horsspower (hp)

Velocity (speed)
Miles per hour (miles'hr; mph)

Fuel consumption*

Miles par gallon, Imperial (mpg)
Miles per gallon, US (mpa)

Temperature

X 0.278
X 4448
X 0a

X 0.070
X 0.068
* 0.069
X 8.895
X om

X 100
X 0.0145

X 075
X 0.401

X 0.535
X 0.038

X T45.7

X 1.608

X 0,354
X 0425

Dagreas Fahranheit = (*C x 1,8) + 32

" It Is common practice to convert from miles per gallon (mpg) to litres/100 kiometres {1/700km),

= Millimatras fmm)
= Metras [m)
= Kilometres (km)

Cubic centimetras (oo om®
Litres (i)

Litres Ty

US quarts (LIS gt)

Litras (1)

Litras {I)

US gallans (LS gal)

Litras ()

= Grams (g)
= Kilagrams (ka)

= NMW{N]

= Newtons (W)

= Kilograms-force (kgt; kg)

= Kilograms-force per square
cantimatra kgficm® kg/om?)

= Atmospheres (aim)
= Barg

= Kilcpascals (kPa)

Kilagrams-force per square
cantimatre (kgficm'; kafomr)
Pascals (Pa)

Pounds-force per square inch
(pel; BN A0

Inchas of water (inH.0)
Inchas of watar (inH.0)
Pounds-force per equana inch
lpsi; Ibfiind; Ibfin?

wmHn

= Kilograme-force centimetra
{kaf cm; kq em)
= Newlon metres (Nmj

= Pounds-forca feet (IbFft; 1b i)

= Kllograms-farce metres
(kg rm; kegy )

= Mawton metres (Mm)

= Kllegrams-farce metres
(kg m; kg m)

= Watte (W)

= Kilomatres per hour (kimvhr; kph)

= Kilomatres par litre (km/l)
= Kilometres per litre (km/T)

Millimetres of mercury [mmHg)

003604
a.z281
0821

X

0081
1.78
0.88
D833
1057

0.833
0.264

HAANA AKX

X 2205

X 3.6
X 0.225
X .81

=

14.223
X 14.686
A 145
X 0145
X 881

¥ oo

X 68.847
X 1.333

X 2481

X 1.BEB

X 27.68

D.B6R

B85

7.233

0.738
2.804

X
X
X 12
X
X
X
A 0.0013

£ 0621

X 2825
¥ 2362

-0 AN

Inches: {in}
Faat (1t
MMilas

Cublc Inches (o in; n7
Imparial pine (Imp pt)
Imparial quarts {Imp 1)
Irmpeeerial quans {Imp qf)
LIS cpaarts (US qgf
Imperial gallons (imp gal)
Imperial gallons (mp gal}
US gallans (L5 gal)

Qunces [o2)
Founds (lb]

Quncas-Torea oz oz)
Founde-faroe [bf; [b)
MNewtons (M)

Pounds-foroe per squars lnch
(pal; Ibfr® B
Pounds-lores per squars inch
{psi; Ibfin?; ind)
Paunds-forca per square inch
{psi; IbEAN® lkfin?
Paunds-fares per sguare inch
{psi; 1bEAn®: Infinf)
Hilopascals [Pa|

Milllibar jrmbar)

= Millibar fmba)

Millibar (mbar
Millibar {rmbar}
Millirnetres of marcury [menkg)

= Inches of water {inH,0}

Pounds-foros inches
(iBFin; Ib i)

Pounds-fores inches

I i I i)

Paunds-fores Inches

ot in; it in)

Paunds-forca faet b f1; b f)

= Pounds-force feet (b fi; b fr)

Mewtan matres (Nm)

Horsapower hph

Miles per haur (mileshr; mph)

Miles par galled, Imperiad (mpg
Miles par galken, US impg)

Degrees Calslus (Dagrees Centigrade; °C) = (°F - 32) x 0.56

where mpg {imperiel] x 1100 km = 282 and mpg (US) x K100 km = 235
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A

Abourt this manual; 0-6
Acknowledgaments: -2
Air filter, element, servicing: 1-12
Alr filter housing, removal and installation: 4-11
Air suction valvas, chack: 1-22
Altarnator
ramoval and installation: 9-20
stator coils, continuity test; . B8-20
Antifreeze, draining and refilling: 1-18

Battery
charging: 9-2
check and maintenance: 1-8
inspaction and maintenanca: 9-2
Balancer, removal, inspection, bearing selection
and installation: 2-45
Bearings
connecting rod, inspection and selection: 2-43
main, inspaction and selection: 2-40
main and cannecling rad, genaral note: 2-39
wheel, inspeclion and raplacement; 7-13
Balt, drive
check and adjustment: 1-10
ramoval and irstellation: 6-12

Bleck [cylindar), removal, inspection and installation: 2-20

EBodywark: 8-1 through 6

Brake
caliper, removal, overhaul and installation: 7-3
disg, Inspection, ramaval and installation: 7-5
fluid. level check: 1-5

front master eylinder, ramoval, overhaul and installation: 7-6

ganeral information: 7-2

hases and lines, inspaction and replacemant: 7-9
light switchas, check and replacement: 9-2
pads, replacement; 7-2

padal position, chack and adjustment: 1-7

rear drum brakes, removal, inspection and installation: 7-7
system, chack: 1-7
systerm bleeding: 7-8
Brakes: 7-1 through 10
Breaking-in the engine: 2-58
Bulbs
headlight, replacement: 9-§
Iaillight and turn signal, replacement; 48
warning light, replacemant: 8-10
Buying parts: 0-7

C

Cabla

choke, ramaval, installation and adjustment; 4-11

clutch, replacement: 2-32

lubrication: 1-16

throttle, remowval, installation and adustment; 4-9
Caliper (brake}, remowval, overhaul and installation: 7-3
Camshaft

chain, remaval, Inspection and installation; 2-47

chain tensioner, removal and instalation: 2-8

remaval, inspection and instalstion: 2.0
Camshatt covar (valve cover), removal and installation: 2-7
Carburstor synchronization, check and adjustment; 1-18
Carburatars

disassembly, cleaning and inspaction; 4-4

fual lavval adjustment: 4-5

overnaul, ganaral information; 4-2

reassembly: 4-7

remaval and installation: 4-3
Chain

camshafl, removal, inspection and Instalation; 2-47

guides, removal, inspection and installation; 247

primary, removal, inspection end installation: 2-47
Charpging system

autput test: 9-20

testing, ganeral infarmation and precautions: 9-19
Choemicals and lubricants: 0-14
Chaoke cable, removal, installation and adjustment: 4-11
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Clutch: 2-28, 2-38

cabla, raplacement: 2-32

check and adjustmant: 1-9

componants, removal, Inspection and installation: 2-28, 2-39
Codl, ignition, check, removal and installation: 5-2
Compression check: 1-14
Connecting rods and bearings

mapeaction and baaring selaction: 2-44

removal and inatallation: 2-43, 2-45
Coolant

level chack: 1-5

resarvolr, ramoval and installation: 3-3

tamparatune gauge, check: 3-5

tamparature sanding unit, check and réplacement: 3-5
Coolant tubaes, removal and installation: 3-8

Cooling fan, check and replacement: 3-4
Cooling system: 3-1 through 8
check: 1-18
general information: 3-3
radiator, removal and installation: 3-8
radiator cap, check: 3-2
sarvicing: 1-18
thermostat, ramaoval, check and Installation: 3-8
witar pump, chack, ramoval and installation: 3-7
Crankcase
components, inspaction and servicing: 2-37
dizassambly and reassambly: 2-34
Crankshaft, removal, inspection and installation: 2-40

Cylinder block, removal, inspection and installalion: 2-20
Cylinder head

dizagsembly, inspection end reassembly: 2-16
removal and installation: 2-14

D

Diagnosis: 0-16 through 24
Disc braka
caliper, remaoval, overheul end installation: 7-3
pads, replacement: 7-2
Drive balt and pulleys
chack and adjustment; 1-10
removal and installalion: 6-12

Electrical systen: 8-1 through 22
alternator, ramoval and Installation: 8-20
alternator stalor colls, continuity lest: 5-20
hattery

charging: 8-2 '
inspection and mainlenance: 9-2
charging system, output test: 9-20

charging systam testing, general information and precautions: 9-18

fuses, check and replacement: 9-3
general information: 9-2
handlebar switchas
ghoack: 210
removal and installation: 8-12
Ignition main (key) switch, check and raplacemeant: 8-11
instrumeant and warming lighl housings (EN500 modals),
removal and installation: 9-8
junction bax (EMS00 models), check: 8-4
lighting system, chack: 9-5
startar motor
disassembly, inspection and raassembly: 58-17
removal and installalion: 8-18
troubleshoating: 9-2

starter relay and starter circuil relay, check and raplacement; 9-12

voltage regulatorrectifier, check and replacement: 9-20
wiring diagrams: 8-23
Engina: 2-1 through 88

broak-in procedura; 2-58
cam chain tansioner, removal and installstion: 2-8
camshaft chain, ramorval, Inspection end installation: 2-47
camshafts, ramoval, inspection and Installation: 2-8
connecting rods, baaring inapaction and selection: 2-44
cannecting rods and bearings, remaval and inatallation: 2-43, 2-45
cookant, el check: 1-5
coaling fan, check and replacemant 3-3
crankcase, disassembhy and reassembly; 2-34
crankoass components, Inspecthon and sarvicing: 2-37
crankshaft and main bearings, remaval, Inspection

and installation: 2-349

cylinder biock, removal, inspection and instakiation; 2-20
cylinder haad
disassambly, inspection and ressssmbly: 2-18
ramoval and instaliation: 2-14
dizsassembly and reassembly, ganeral informaticn; 2-6
ganaral information; 2-5
identification number: 0-6
ignition system: 5-1 through 4
initial start-up after overhaul: 2-58
maln and connecting rod bearings, gansral note; -39
main bearing selection: 2-41
major rapalr, general note: 2-5
ol

change: 1-11
leval chweck: 1-4
oll pan, remaval and installation: 2-25
oil pressure raliel valve, remaval, inspection and inetallation: 2-28
oil pump, check, remaoval, inspection and instaliation; 2-27
piston rings, Installation: 2-24
pistons, removeal, inspaction and installation: 2-28
primary chain, removal, inspection and instelation; 2-47
ramaval and Installation: 2-5
rocker anms and shafts, removal, irspection and installation: <8
tune-up: 1-1 through 24
valva cover, remaoval and installation: 27
valves. seals and guides, servicing: 2-16
Engine fuel and exhaust systems: 4.1 through 14
EVAP systam, chack: 1-20
Exhaust system: 4-12
check: 1-21
ramiaval and installation: 4-11
External shift mechanism, remowval, inspection
and installation: 2-33

F

Fastenars, check: 1-23
Fault-finding: 0-16 through 24
Fender/mudguard
front, removal and installation; B-8
raar, ramoval and Ingtallation: 8-8
Filtter
air, sapvicing: 1-12
fueal, cleaning: 1-22
oll, change; 1-11
Final driva: G6-1 through 14
belt and pulleys, remaval, inspection and netalation; 6-12
rear wheel coupling/rubber damper, check
and replacerment; 6-13

Fluid, lavel chacks: 1-4

Footpegs and brackels, removal and installstion; 8-7
Farks

disaszembly, iInspection and reazsemoly: 6-3
ail mplacement: 1-23
removal and installation: 6-5

e i
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J Frame: 8-1 through & L
footpens and brackets, ramoval and instaliation: 87
idantification Aumber 0-8 Lash, valve, chack and adjustment: 1-18
inspaction and repair: 8-1 Lighting system, check: 8-5
sida and centerstand, maiplananss: 8-7 Linings (brakel, check: 1-7
Framea and bodywork, general information: B-1 Lubricants: 0-15
Fronk wheel, removal and installation: T-10 Lubrication, generak 1-15
Fual
liter claaning: 1-22
i Erﬁtﬁfﬁ. chack: 1-22 M
| Fual systam: 4-1 through 14
Fual tank M ain and connacting rod bearings, gonaral nots; 2-39
cheaning and rapair: 4-2 Main bearings, nemowval, inspoction, selection
remawal and installation: 4-2 and installation: 2-40
Fuses, check and replacement: 8-3 Maintenance, introduction: 1-4

Maintenance schedule: 1-3
Maintenance techniques: (-8
Major angine repair, ganeral note: 2-5

G Master cylinder tront), removal, overhaul and installation: 7-5
Gauge, coolant temparature, check: 3-5 Mslers, check and replacement: 810
Gauges, check and replacement: 9-10 Mirrors, rear view, ramoval and nstallation; 8-7
General information Motor, starter '
hrakee: 7-2 disassembly, inspection and reassembly; 3-17
cooling system: 3-2 ramaval and installation: 916
. electrical system: 9-2 Muffier
f engina: 2-5 check; 1-22
frame and bodywark: B=1 removal and installation: 4-12

| fual and exhaust syslems: &-2
Ignitian systam: 5-2
suzpenaion, steering and final drive: B-2 H

Meutral switch, check and replacemont: 9-14

H
Handlebar, switches 0
check: 3-11
rarnaval and Installation: 9-14 Qi
1 Handlebars, removal and installation: 6-2 change: 1-11
{ Haad, cylinder, removal and installation: 2-14 filtar, change: 1-11
Heaadlight fark, replacemant: 1-23
aim, check and adjustment; 9-7 lBvel chack: 1-4
assembly, removal and installation: 9-7 pan, rermoval and installation; 2-25
bulo, replacemeant: -6 pressure relief valve, remcovel, Inspaction and instaliation: 2-28
Hom, check, replacement and adjustment: 8-15 pressura switch, check and raplacement: 3-9
1 Hoses, brake, inspection and replacemant: 7-8 pump, rermoval, inspaction and installation: 227

pressure check: 2-27
Owner maimtanancea: 1-1 through 24

Identification numbers: 0-G P
Idle fuel/air mixture adjustment, general information: 4-3
Idle spead, chéok and adjustment: 1-18 Pads (brake)
Ignition cheok: 1-7
coill, check, removal and installation: 5-2 replacement; 7-2
1S igniter, ramoval, check and installation: 5-4 Pan (oil), remaval and installation: 2-25
main (key) switch, check and replacament: 8-11 Pickup coils, check, removal and installation: 53
pickup colls, check, removal end installation: 5-4 Pizton rings, installation: 2-24
syatam Pigtons, removel, inspection and installation: 2-22
chack: 5-2 Pumg, oil, removal, inspoection and Installation; 2-27
general information: 5-2
Ignition syatem: 6-1 through 4

Instrumant and warning light bulbs, replacemeant; 9-10

Instrumant and waming light housings |[ENS00 models), H
romoval and installation: 9-8 Radiator
Introduction to the Kawasaki EN450/500: 0-5 cap, check: 1-3

draining, lushing end refiling: 1-19
ramaval and installation; 3-6
J Raar shock absorbers, ramoval and installation: 6-8
Rear view mirrors, removal and insteliation: 87
Junction box (EN50D models), check: 9-4 Raar wheal, ramaoval and installation; 7-12
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Rear wheo! couplingfrubber damper, check

and replacoment: 6-14
Rolay, starter, check and replacement: #-12
Relays, junction box, check: 9-4
Ropairs possibie with the engine in the frame: 2-5
Repairs requiring engine removalk: 2-5
Rasarvair ([coalant), removal and installation: 3-3

.

Tallfbrake light, lioense plate and turn signal bulbs,
replacemant: 9-6

Temparatura sending unitfswilch, check and replacement: 3-8

Tensionar, cam chain, removal and installation: 2-8

Thermaostat

Rocker arms and shafts, removal, inepaction and installation: 2-9 ramoval. check and installation; 3-5

Rotor (brake), inspection, remaoval and installation: 7-5
Routine maintenance: 1-1 through 24

S
Safe motorcycle repair practices: 0-13
Seat, removal and installation: B-7
Sender unit
ceoling systerm) lamparature, check and replacement: 3-5
oll pressure, check and replacemant: 8-10
Shift drum and forks, remaval, inspaction and instaliation: 2-56
Shift mechanism, remowval, inspection and installation: 2-33
SBhoes, rear brake, removal and installation: 7-7
Side covers, removal and installation: 8-8
Sidestand, maintenanca: 8-7
Sidestand switch, check and replacemeant: 9-14
Spark plug, raplacemant: 1-15
Specifications, generak 0-T
Startor
matar
disassembly, inspection and reassembly: 917
removal and installation: 8-1G
relay, check and replacement: 9-15
Starter motor clutch, removal, inspaction and instaliation: 8-21
Stator (alternator), continulty test: 5-20
Stearing, haad bearings, check and adjustment: 1-22
Stearing head, bearings, replacement: 6-7
Suspensgion; 6-1 through 14
adjustmants: B-14
check; 1-23
forks
disassambly, inspection and reassembly; 6-3
rernoval and installation: 8-3
rear shock absorbers, ramoval and instellation: 6-2
swingarm, ramoval and installation; 6-11
swingarm bearings
check: 6-11
replacement: 8-12
Swilch
handlabar
chack: 3-11
removal and Installation: B8-14
ignition main (kay], check and repiacement. 9-11
neutral, check and replacement: 9-14
oll pressure, check and replacement; 8-10
sldestand, chack and replacement: 2-14

Thearmostatic fan switoh, chook and replacemant: 34
Throttle
cables, removal installation and sdgustment! 4-9
freapiay check and adjustmeant: 1-B
Tires: V-1 through 16
chack: 1-8
tubslass, genaral information; 7-16
Tools: 0-8
Transmission: 2-1
gxtarnal shift mechaniam, remmove, inspaction
and installation: 2-33
shafts
disaszambly, inspection and rassembly. 2-48
ramoval and installation: 2-47 :
shift drum and farks, removal, insgection and insteiaton; 2-56
Troubleshooting: 0-15 through 22
elactrical systam: -2
Tune-up, intraduction: 1-3
Tune-up and routine maintenance; 1-1 through 24
Tumn signal
assemblias, removal and installation: &8
circuit chack: B-8 i

v

Valve, claarance check and adjustment: 1-16

Valva cover, removal and installation; 2-7

Valves, seats and guides, servicing: 2-16

Voltage regulator/rectifier, check and replacement: 9-20

w

Water pump, check, removal and installation: 3-7
Wheeals: 7-1 thraugh 16

alignment check: 7-10

check: 1-8

front whesl, remaoval and Installation: 7-10

inspection and repair; 7-9

rear wheel, removal and installation; 7-11

whesl bearings, inspaction and replecernant: -1
Wiring diagrams: 9-23 through 35
Working facilities: 0-8



—n am—

NORMAL

Symptoms: Brown to grayish-tan color and slight
electrode wear. Correct heat rangs for engine and
operating conditions.
Recommendation:

Symptoms: Rounded eectrodes
with B small amount of deposits on
tha firing and. Mommal color Cases
nard slating i damp o cold
weeather and poar fuad oo

Recommeandation: Plugs hava
gy WPl in b engine oo long.
FRaplaca wilh maw plugs of the
sama haal range. Follow the rec-
ammenced malnlasnancs achoclls

CARBOMN DEPDSITS
Symptoms: Dwry sooty deposils
InefRcata A fch mixiune or weak igni-
tion. Couses misfirimeg, hand atarting
and hasitaiion

Roocormsmeadation: Make sore (e
plug has tha commact heal rENGe
Check for a clogged air filher oF
|:|r|I-Ig_-|1| in the el sysiem o
angine Maragenent system. Also
ohack Tor igriticn sysbem problems.

ASH DEPOSITS

S}'r""lﬁ)rrlﬁ' |_|;J-'|I brown deposits
oncrusied on the side or cenber
electrodes or both, Darhved from ail
andfor fusl additives. Excessive
amounts may mask Ihe Sperk,
causing mestinng and  hesitalion
duiring acceleration
Racommendatiory I exopssive
depasite accumulate over a shorl
time ar low rl'llrﬂ[igﬂ InElall e
vive Quede seals lo provent seep-
aga af all o the combustion
chambars. Also iy changing gaso-
B Brands

OIL DEPOSITS

Symprama: Oily coaling caussd
by poor oil conlrol, Qi 15 feaking
past wom valve guidea or pistan
rings into thae combustion chamber.
Causes hard starting, misfining amnd
hesitabion,

Recommendation: Comect the
mechamcal condition with neces-
sary repars and nstall new phugs.

GAP BRIDGING

Symploms Combushon deposils
[ batwaaen Ihe okectrodes
v deposits eccumulate and
bridge tha elactrode gap. The olug
ceases to fira, rasulling in a dead
cylindes.

Recemmendation: Locata the
laulty plog and remave the depasils
fram batweaen 1he elecirodes

Common spark plug conditions

_ _ * When new spark plugs are
installed, repface with plugs of the same heal rangs

.§'|.'|r:|,||f4||u': Blealered. whils ins
glecirgde  and
gheence of deposits, Results in
sherianes plig ile
Racommendationr Check lor tha
o] pug P
agvanced ignitikan T
mikiure, intske T
l=shs, shosing wakaes and in
LT BngEine Cooling.

FREIGNITION

Symploms:  Melied

Wraudaliors are
,

aitfjing cocling
and lacx af lubrcation

HIGH SPEED GLAZING

F IEITReET-
& sadkdenk -J-J-'.r_;
hard accelation. Marmal ceposis
et G ham a condunive coaling
Causes misfrng al bigh « j
Rocommendetion:  Insizll new
ohigs. Comalger Lging a coltier plug
Fdmang hadids waran

DETOMATION

Symptams:  Insulmars may be
cracked of chipped. Improger gap
satting Sachnoues Gan ako madl
inalre nsialor lip :E|II e
I piston CRITEQE.

Ffrecommendatian: hake sur the
[ anh-kAdGK vaurs meel angne
recrurements. Lsa G when 5ol
Tingg e gaps on rew plogs Aokl
kg the engne

MECHANICAL DAMAGE
Sympdomz: May be coused by o
lanslgn abject In e MOLENAN
chambar o 1t pistan slrking an
v ol gk
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Models covered by this manual:
Kawas=akl EN450 (454 LTD). 454cc. 1985 to 1990
Kawasaki ENS00 A (Vulcan 500). 498cc. 1985 to 1956
Kawasaki ENS00 C (Vulcan S00k 498cc. 1996 to 2004

Haynes ManualsgExplain Best:
Stap-by-stap procedures IfﬂM o hundrads of sasy-to-follow photos
E:

Comprehensive routine main ce and fault diagnosis sections
Every manual based on a complely teardown and rebuild
Written from hands-on experie
Detailad wiring diegrams
Color spark plug diagnosis

sing commaon tools
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