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0-4 Introduction 

Yamaha 
Musical instruments 
to motorcycles 

The FS 1E · 
Ilr:tlt bike of ""'fly sixteen vea. aids in the UK 

The Yamaha Motor 
Company 

-ne Yamaha name can be traced b<.ck to 
1889. when Torakusu Yamana locr.ded 
the Yamaha Organ Manufac turing 

Company, Such was th<! success of the 
company, that in 1897 it be<::ame Nippon 
Gakki Umited and manufactured a wide 
range 01 reed organs and pianos. 

Dur ing World War 11, Nippon Gakki's 
manufacturing base was ut ilised by Ihe 
Japanese authorities to produce propellers 
and fu~ lanl(s for their aviabon induslr')'. The 
end of the war brought about a huge public 
demand for low cost transPOrt and many 
firms decided 10 utilise their obsolete a;craft 
looling for the production of molorc)'cles. 
Nippon Gakki's first moton;y<::le went on !<lie 
in February 1955 and w"", named the 125 YA·j 
Red Dragonfly. This machine was a copy of 
the German OKW RTt 25 moto,cyde, feaMing 
a single cylinder two-stroke engine " 'illl a 
four-speed gearbox. Dve to the outstand ing 
success of th is model the motorcycle 
or;>eration WIIS separated from Nippoo Gakkl 
in July 1955 and the Yamaha Motor Corrpany 
Was formed . 

The YA- t also received acclaim by winning 
!wO of Japan's biggest road races, the Mount 
Fuji Climbing raCe and the Asama Volcano 
race. The high level of public demand for the 
YA-l ~ to the deveIopmentof a whoIe~ 
01 two-stroke singles and twins. 

Having made a large impact on their home 
market. Yamahas were exported to the 
USA in ISM ... ><.I tu U,., UK In 19(12. 11 th" 
UK the signing of an Anglo-Jaoanese trade 



agreamef11 during 1962 enaDle<! tne Hie 
01 JapaneH Ilghtwelghl moloreycles and 
__ In 8riuoin. AI lIIel Inn •. e<>mpetolion 

~ IIM many moton:ycla prooucers In 
Japan II8d l1IOuoceo;I numo8f1I sogniIicarnIy and 
by IM end 01 \"- sixt, ... only IM o;g-Iour 
which .. ~ witn 1OOrt~. 

VamaN Europe waa Iounaed In 1968 and 
based In Holland . AAIlougI1 origmally set up 
to ITIaII<eI ..,., .... proOuCtS. the Dutch Dase Is 
now the ol'!icial E..opean l1&aOquaners and 
di,lribullOll cenlre. Vamana molon:ycles are 
buit.1 factOMS In Holland. Denmark. Norway. 
Italy. Frane4I. Spain and POflugal, Vamanas 
are Imported into tile UK by Vamaha Motor 
UK Ltd. lormeriy Mitsul Machinery Sales (UIQ 
Ltd. M,t$UI and Co. were originally a trading 
hoo!W. handling the shipping, dlstrU)U!ion and 
market,ng of Japanese prodUCt, Into western 
countries. Ulllmate4y M,ltui Mach,nery Sales 
was lormt<! to handl. Vamalla molorcycles 
a nd outboaro molOfll, 

Based on the technology (lerived from its 
motorcycle operallOll. Vamena llave produced 
many other products, • ...ch as automooiie 
and lightweight ,'rcr.1t anglnes. maoln. 
angInes and boil". generalOfll. pumps. ATVs. 
snowmobll ... goll cao" Industrlal robots. 
I.wnmow ...... womm,"II pools and archery 
eq.olpment. 

Two-strokes first 

P
an of Yamena·. success was a whole 
string oIlnnovatoonsin lne two-5troke 
world. Autolube e"ll'''' lubrication. 

lorq .... induction. multl-por\IICI "'11'''''. '* 
Yllves and power valves kapl Ina" two
strokes at tne torelranl of lecnnoIo:ogy. Many 
~ were lIChieIIed W!tn the use 01 racing 
IS a deyelopment laooratory. n..y want to 
me USA In the lal. tgso. wrIh an .. .cooled 
25Oe<: twin bul didn't hilt"- GP$ until tile 
early 1960s wnen Fumio!to tICO<*I a hat-trick 
of silclh p(aces In llIe .... 01 Man TT. tile Clutch 
TT and tne BelgIan GP. ThiI al<P8<1mer1t gave 
nH to lhe IoN of me over-the..:ounter racer. 
an kiea that oeca ......... 1y in tne TDl. the first 
III an urvnatcheCI ",jet of two-stroke racers 
11181 W8f1l tne ttendarcl issue lor pri¥ll!~ at 
national and Inttrnatoonal Ieve4 lor years and 
halped Vamanp dev.lop the4r road "'IIlnes, 
Whll, priValeer. raced the tw,nl. Vamaha 
Duilllhe outrageoully compllcatt<! vea· four 
250 !or Phil Read and followed It w,th a vee
lour 125 !t\at Bill Ivy IappeO \he IIIe 01 Man 
on at ewer 1000phl When tne FIM regulalions 
were cr.anQBCI to limit tile smaller GP ct8Sl!eS 
to two cytindlfll. tnese exotic bikes died but 
Mt the $(:_ tor an unpatalleled dynasty of 
ma"-p'odUCed racerl based on the same 
teclYlOlogy as U\8 road bIk ... 

In the 1lI60II and 70s lne twO-.uoke angIned 
VASa 125. V[)Slto YOS7 250 end VRS 350 
formed the core of Vamalla's r~. By tile 
mod-7Oa tney had oaen IUI*'Mded by U\8 RD 
{RoK>to-~ !~. 250, .111 350 ""'11- of 
IWO-stroke twInI. I .. turing Impnwed 7-port 
angones with reed yatv. induction. Bnlk,"II 

was Improved by \ne use 01 an ~ tnI<e 
on tile mJnl ",Met of OX model$. instead 01 
tI>e "rum _~ uMCI ~.Iy . ....:I 
cast '*'I .......... -. avBll;lble as an opIjon 
on liner RD mo<.JeIs. The RD350 was replaced 
DytheR0400.,t976. 

Runnng parallel with the RD IwIIlS was a 
range 01 single-cylinoer two-strokes. Used 
in I vanely of cnassrs types. me engone was 
used In me poj)IAar 50 CC FS1-E moped, the 
V50 to 90 Slep-tllruS. RSlOO IIIId 125. YSl00 
and tne OT trail range. 

D TO racers got w81er-<:<>Qt;ng in 1973 
10 t>eoome the ITs, the most successful 
ard numerous OYM-ma-COUmer racllfS 

/ly ... OOllt. Thai same yea" Jarno Saarlnefl 
became me first rider to win a 500cc GP on 
a four-cyhrK!er two-stroke 011 the ,laW IJl-iloe 
four wt'ictl was effectiv&ly a pair of Tb side· 
by-skill lZs won IIverywnere .. Including the 
Oaytonll 200 and 500 races when oW!ft)Of6d 
10 35lcc. A 700cc TZ also a ppeared, one year 
lat". la<en Qut 10 75Occ. Stowe Baker wOO 
the r",,\ Formula 750 world I'tle- one 01 the 
pmcursors of Supertike - on one in 1977. The 
1oUow;~ year Kenny RoDerts won Yamana's 
Iifs! wo1d 500 title and woukl be suooeeded 
by W8)n11 Rainey and eddle lawson bef,,", 
Mick Ooohan and the NSR500 took _. 

The air-cooled single and twin <;yIinOor RD 
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road Dikes were "'lIfltualty replaced b)" the 
Le series In 1980, featuring Ilquid-cooled 
M19inM, ,adtcal new .~ng. sporal p,," ... n 
CUI WfMeII and canl>lev. rear suspension 
('(_'s MontIetIodq. et aI the Le ITIOdeIs, 
the ROlSOlC. Of ROO50R liS it wlls al ... 
known , .... $ m~. the moll! Impact in the 
marktt. Lit ... mooel' hIod YPVS (Yamaha 
~ VIIIYt Sy$tam) tn(IIIlM. _ IirsI for 

VatJ\Ifl.II - !his wes -'ially a vaNe located 
In tn. e><ll8ouSt portl WIUCh was ~Iy 
operatt<! \0 11181 pon Ilm,ng to achieve 
malCimum power output. The I'I05OOLC was 
IM largest two-llroke made by Vamaha and 
ditflnd from the other LCI by In. use of its 
_ -four cytinder "'II'ne. 

With the excepl~1I 01 the RD35OR. flOW 
manuT..:turlld III BrazIl. the Le flIng& haS been 
dl.contlnut<!. Two-Itroh eng,nt<! mOdels 
have given way to 8flVlronmenlal pressure. 
and IhuI wllh a lew e xcepllons. such as 
IM TZR125 and TZR250. are ust<! on'y in 
scooters and small capacity bikes. 

The Four-strokes 

Yamaha concentralt<! solely on two
stroke rno:>CIeb untll t970 whIIn the XS I 
was produced. their lir$t 10ur-sl'oke 

motOle)'Cla. It was per!'I8pS VamaI\a'S success 
with two-strokes tllat POSlponed an earlier 

•• , t-

.. ::: --

The d istinc:tl¥e paintwork and trim of It-. RO ..-Is 



0-6 Introduction 
move imo tne four·strOke motorcycle market, 
although their work with Toyola during Ihe 
l\IbUS nao given them a souncl Dase In 100'
stroke technology. 

The XSl had a 650 cc twin-q'liroder SOHC 
engl"e and was later 10 become known as 
the XS650, appearing also In the popu lar SE 
custom form. Yamaha introduced a three 
cylinder 750 cc engine In 1976, fitted in a 
sport- tourer frame and called the XS750, 
TX750 in the USA _ The XS750 estab1 ished 
itself well In Ihe sporl tourer c lass and 
remained In production w~h very few changes 
urnil uprated to 850 cc ifll980. 

Other four-sim kes followed In 1976. wiln 
the introdllCtlOO of the XS25013601400 S&r1es 
twins, The XS range was strengthened in 1978 
by the four-<:ylinder XS11 00. 

The 1980s saw a new fam ily of four
strokes, Ihe XJ550, 650. 750 and 900 
Fours. Improvements over the XS range 
amounted 10 a slimmer OOHC eng ine 
unit due 10 the relocation 01 the alternator 
behind the cylinders, elecIronic ;gnitlon and 
uprated bra~ing and suspension systems. 
Models were availaDle mainly in standard 
trim, although custom-styled Maxims were 
produced especially for the US market. The 
XJ650T was the first model from Yamaha to 
have a turbo-chargoed eflQine. Although these 
early XJ models have row been discontinued, 
their roots l ive on in the XJ6O(}S and XJ900S 
Diversion (Seca 11) models. 

Tne FZR prellx encompasses the pure 

The XS650 led the way 10r Yamena's lour-stroke range 

spons Yemena mOdels. W~h the exception 
of the 16-valV9 FZR400 and FZR600 mod~s , 

the FZlFZR750 and FZR1000 used 20-valve 
engi""s, two exhaust valves and three inlet 
v~lv.,,; f"'1 LylirrrJ .... n,i~ Lo<"'''pt W~~ ",,1I..u 

Genesis aOO gave improved gas flow to the 
combustion chambers. Other features of the 
new eng,ne were the use of aown-araught 
cart>uretOfS and the engine's inclined argle in 
"'" I,,, .. , ... plu~ 11", d .. ,,'II" tu IkjuirJ-"uuli .. y. 

Yamana's XS750 was produced from 1976 to 1982 and tllefl up.ated to 650 cc 



Llghlwelglll Oeltabo~ design ah.lminlum 
r.arr. and upnIted .......,....", ~ the 
_ .. ~ The a..-.. ...... _ on 

in the ~ and 1000 rnodeIt. 
The a.ne.;. eonetj)! was the basis 01 

Yamaha's Iofay inlO lour-strOke racing. 1nl 
with I bike knOwn simply .. 'The GenesIs', 
." FVSO _ In • TT FQnTIIAa 1 bike with 
v.tW;h the ItcIOry ~ kl sta.I the Honda 
RVF7SO" II'IuncIer at Important IMIIlIS like the 
Sun.Q 8 !-loon aod the Bel d'Or III!hou!it' they 
.-1ieIded K fat • ..mill 'MIrId ~ 
$IlUOI'I. That had to wa/llor !he advent 01 the 
Vobrtd ~ Championship, ~ there 
was PlO fIAI WOI!uI team 00II 1995, nst05ad ~ _ 
left to IrdivIcIoIII Irnporten to support t$WTl$. H 
was the Australian DNI« Team ¥amaha which 
scored the factory .. fnt Vobrtd Soptrtlike win In 
the series debut year 01 1988. The rider? Mlck 
Doohan. SlighUV. ~"'. ~ was the steel 
framed FVSO ItIIhtrthan the FZA homologation 
~ that won __ The OWOI was a race 
WIM8I". IT\lIII'IIy In the ~ of FabrizIo PiroYano, 
the f8Ct~ ITIO$t IlUCCe6SIU1 Supetbike ._ 
with I." W::ton.. but IIIItionaI success in the 
UK. JaI)a\ aod In me Daylona 200 has not been 
~ into Woo1d CtoaI'1IlIoo1IIips for 1InJ of 
YamaI\a's 75Oa. 

The _1WIn engine has been the rnaqtay cl 
IhII 'fN Vngo ra-.ge. sn:. 1981 xv. '- been 
procU:ed in 535, 700, 750. 920, l000tnd 1100 
.-.gine Iizes, .. UIirIg the ..... t.Ie IF-c:ooIed 
IIOhc _twin ~ ou......- of_1IIlgir'M 
'- been In the)(Z550 of the -"t 1geO&. the 
JlNZ12 ....... aod the rri(tIty VMX-12 V-Malt. 

Vaman. h .. alw.y. *n a s;IOr11ng
oriental.,;! <;OmP'fIY whoM motto could be 
'RP'Ig ~ lilt Ihed'. IIO~" no ti'pri8e 
1hat the latest getlllllllioo ,oI~ ~ 
_ at the cutting edge of pertormBnce on aod 

011 the track. The FI6 won lOON f808I tt.. -'Y 
other machine In the ~ yew 01 the 'MIrId 
~~. the R1 won. race 
In its debut )'U' In W:.fId &.op.bike i'I the _ 

of \tie meo:co..riaI NoriyU<I .... ..-.d the mgt1ty 

I ntrod uction 0' 7 

A new family of Iow·stroll.s wu r&leued In 1 NO with tt.. Introduction 01 the XJ range 

llX'Oc>;Fll endedHonda's<:lonW\illiOnofthe Isle Clever Revver 
01 Man Ft TT when Oavid ..IeIferies won three 
racesina -,,< in 1999. 

In Gond Prix racing, !he !aclory took __ 

ye;n 10 gel OYBO" Ihe shock 01 W8yne Rainey'l 
<;ripplirQ aocidef1l. and firSI 500cc WIf1 ..-.c. 
the America n's enlon:ed retirement didn'l 
come untd IIIW wnen ~ U-atar won at 
00tWIgI0n ParI<. For 1999. YwnIha IWIocusMd 
!heir .mbiIiDns ar.:I signed ItaWl Sl4*SW ~ 
Biaggi plus Spanish trier CarIos ChIao !or IhoJ 
worb Ieam. while dashing young F ............... 
Regis Laconi and lough little Aussie Gary 
McCoy rode for Ihe WCM satellite team. Both 
learns 901 a win in the '99 $I:I8SOI"I and with a 
new T2250 being deveIc>!-I for 2000 ~ looks 
as ~ V ........... '5 spiit 01 COITIpIIIition wit go on 
unabated into Ihe new MiIIenium. 

Y
amana'. F.ze, concepl worked 
.ighl f.om Ine I"ne lhe 1\.51 ",odel 
.ppeared In 1998. and it work.:! on ._a! levels. The besie idea was 10 lake 

INt year .. supersporI 600 .-.g ...... detl.ne it 
sIiQI"Itt,.. ""' ..... It In " ~I....t """~. and SIIII 
il al a price consioeraoty below IIIaI cl the 
new cunlng-edQe wpert.ports model. Thus 
!he llral Fazer used • ThundarCal moIOf in a 
tubu6Ir Sleel c:hIIsst$ with a WfII-chosen IJmJ/'f 

01 componanll. Including Slupendous RI 
bfakn and a .....-y anarp looking haII-fai ring. 
The factory w .. happy: ~ gol 10 prolong the 
(COII'amortising) hi. 01 a motor thal cos! a lot 
10 ctev.Iop ..-Id plug a gap in ils model range. 
lhe cvttOf"l"*" w" happy because he 0' she 
bought real-WOf1d performance at a bwgaln 
pric40 .nd gol a machine that didn'l change 
mvci"I and IheAllore held ~aJ"" better IhallM 
superspons moOaI. 

Once Vamaha .eal ised that tha Fazer 
formula wu a success It was a . tended 10 
the IOOOcC class, with an RI retuned lor 
mo,e mldrange pOwer as Ih!! heall 01 Ihe 
mallet. The oid 6IXk:c Thuooercat had ne~er 
tl-Hn !I cullIng-edge superspollS bike but 
lhe RI most certainly was. so the s-avings 10 
the fll(: lory were certaJnly more sign~icant. I1 
it In the nelure of !he supersports bikes that 
_laIso homologation models for sup8<S::>OrIS 
.nd $upe,bike ,lI(:lng that they have 10 be 
constantly updaled and .edesigned .~ery 
few y .... s to keep up w,th the oppostion. 
ThaI t.kes money, and e xtend,ng the "e 01 
lhe molor helped $pf&ad lhow costs. The 
blggllf. aporIier F.u. was another success 
and pawd !he way for an ....... sportier EOOcc 
F'azer in lhe a/1.IIpe 01 the l!U04 lO008I fZ6. 
based IWWIId !he 2003 AS motor. 
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2005FZ6-N 

Yamaha 's clever lri(:k wiltl toe lirst Fazer 
was creaun9 a really useiul "..,!orcycIe from a 
select"'" of parts lying around in tile" spare!; 
depanment witOOU! mak"'g the "lSUn feel ~k<l 
a mongrel °"'"90. For the second-generation 
mOdel they didn't take any cMnces. The 
detun&d - sorry, ,,"uned - RS-based motor 
was a lleged 10 deliver serious miarange punch 
and the wheels kloked like R6 equipment as 
wen, FOI1<s came off the big Fazer and runnong 
Ih" ""Mu"'" bad un"" , tne "',," O~VA it 
that essential MotoGP look. The o<g upgra.::e 
cama in lne chassis deparlmenl WIth a diecast 
aluminium frame. Yam ana must have gOI 
the prooucllon engineering costs on that 
te<.:lInology under control since In\fOdClCing it 
on tne" spons bikes because me new Olke 
was still very compelltively pnced. Mind YOU. 
k was still possible to _ Where the factO<;' 
was saving a few yen. The sWInging arm was 
still fabricated from box-secnoo and the IOfks 
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About this Manual 
Tl .. ~il" "r u,;~ " ... , ,,,,II~ tu '''''I' )'U<J !I'l! U .. 

best value from your motorcycle, It can CIO SO 
in several ways. It can help you decide what 

may nave also o"n used on the 10000e 
Faze. but were stIli only convennonal 43mm 
items - mll~i·adJlIsraole upsitte-dOwn Olllins 
stuff is not on me menu_ And as for ttle brakes 
- SrlOIIlQ callpel'S were usOO_ 

This t Ime. mere were two moo eis , the 
FZ6-S Fazer with, as usual, a very neat half 
fairing plus a naked mOdel known simply 
as the FZ6-N (strictly speakIng. not a Faze<). 
As you would eXpeCt with the cnange from 
Ih" Th"nn'''''~1 mnr", In In .. RII_n .. "v .. rl 
engIne, ttle bike oecame re.,ver in Character 
but oovlously nOI as extreme as tne track
orienll'led dono( bike. Not that it did any harm 
to sales, Europe In panicular lOved the FZ6-S 
and bQugnt them in large numOerS. I: was 
one oftllOse bikes mat really was all things to 
all rioto's_ n could commute or tour and was 
quite capable of hustling along wnen ndden 
with entnusiasm. Also, it was an otIVious and 
afforaWle machine for newly qualifted bIkers. 

woll< must be cone, even ~ you CfIOOSIl to have 
It done oy a deal",,: it proviaes information 
and prxeaures for routIne maintenance and 
servicing: and it offllfs diagnostic and repai r 
procedIJres to follow when trouble oc<:urs. 

We hope you use the manual to tackle the 
worl< 'IOU'Self. For many SImpler jobs, doing 
it yourself may be quicker than arranging 
an appointment to get tne motorcycle Into 
a ooale< and makIng the trips to leave it and 
pick it up. More importantly, a lot of money 
can be saved by avoiding the expense the 
shop must pass on to you to cover ~s labour 
and o"",,mead costs. An added be""t~ is the 
senSe of satisfaction and accomplishment 
that yoo fool atlerdoing the job yoorseH_ 

References to the left or r>ght side of the 
motorcyc le assume you are sitting on the 
seat, f""!IQ forward. 
We take great p ride in tne accuracy of 
Information given in thi s manual, but 

2008 FZ6 Fuer S2 

In keepng wttn me cost·cunt"ll ethos of an 
the Fazers, me FZ6 received IInle cnange apart 
lrom tne option of ASS, until its tnira model 
year wt>en the 52 versoon-s appearad for 2007. 
EV<!n men tne<e were preCIOUS few Stgnticant 
changes unae, the restyled bocIywoll< , chief 
among tnem was the swingIng a,m which 
was now made by Ihe sarne aiecast ing 
memOd as the frame. Thankrully. Ya'l1aila 
found tnat they'd run out 01 tnose ci<ca 1970 
~IIalno ""lIpers ar.d lolled proper opposed
piston bra~es . Pemaps the cleverest th ing 
about tne Faz"" concept is that Yemaha had 
a very clear idea of what tne bIke snocld be 
and wno they WOUIO be selling to. W,1tl the 
52 goatting rnoaetn brakes, there is Yery I~tle 
on me spec'sheet that cou ld be oescnbed 
as peony-pinching. Wim judiCIOUS upaating, 
there should be Fazers In the range for many 
years to Come. 

motorcycte mamnaClUr&r& ma~e alterations 
and oeslgn Changes o;Iunng tne prO<luction 
tUn of a panocular motorcycle of which 
Ihey 0;10 not Intorm us. No liability c~n be 
acCeptad by Ina aunlors or publishers for 
10$8, damage or injury cat>Se<l by any errors 
in, or omIssions from, the information giyan, 

Illegal copying 
It is tile policy of Haynes Publishing to activ,"y 
protect its CopyrightS and Trade Mall<s. Legal 
actIon wi ll be taken agaInst anyone who 
unlawfully copies tne CO'VIlf or contents of this 
Manual. This includes all forms of unauthorised 
copying incluaing d igital, mechanical al'd 
electronic in any fo,m. Authonsat,on from 
Haynes Publ ishing wW on,y be prOY,ded 
e~p"es~ly and in writ ing_ Ulogat copYln. w,11 
also be reported to the appropnate St81UtOry 
authonties. 



Frame and engine numbers 
The 'rame serial numOef I, stamped Inlo 

the right·hand side of the steering head and 
I. repeated on a sucker on 1119 rignt·h8tld tide 
01 tile Ifame. The engone IlUI11I>ef it .tamped 
1<110 the r.ar of Ih'" cranKcase. The mod,' 
~ label is on tho:I mar sul>-lrWrMI ur.aer the 
_. The$e ~ shook! be ..coroed and 

kept in • sal. ~ace SO \My C&tI De grven 10 
1Nl police In !ne .....-rt of a theft. 

The ',ame Mrial numoor, e<IO'ne .&/1., 
runoer. and rnooeI eo<:1I.I snooJd III$Q be k'I)t 
in • ~ place (such "" Wltn yOU" dnv .... 
licence) so that they are always .vaiIaD~ 
when ordering pMS for yow ~. 

Tr.. proced",es in this manual iOent'ly the 
DikeS Dy model and year (&.g. FZ6-S M 2006). 
Tile model COdes for all years and modal, 
covered 818 tabled bel<!w. 

Buying spare parts 
Ono. you have found all tne identIfication 

num~. record them 10f retltlsnce when 
I)uying pans. Sine<! !ne manuract ....... cnange 
specifications. pMS and ~ \OOfnpat'Oes 
tII8I m8flUIlICI ...... vatoous ~"'II on the 
....::NIeI. providing the 10 nI,IITII)cn is tilt oNy 

fZ8..N ($I 200' 1831 
FZl-Nm 2005 1833/1835 
Fl6-N M 2006 183811839 
FU-NA M 2006 1101 ..allablo 
rz6-N (W) 2007 tBJIl 
FZ8·HA fWl 2001 5531 
Fl6-S2(W) 2007 5$51 
FZ6-SA2(W) 2001 5S41 
FlS-S2(XJ 2006 5S53 
FlS-SA2(X1 2008 5SQ 

.,.S\Sl 
fl&."" 
fl&.S", 

"....'" m-s1W) 
"....IW) 
fZ8 Fue. 52 (W) 
fZ6 fuar SA2 (W) 
FZ6 F.u. 52 (XI 
FZ6 Fuel SA<' (X) 

fZ6.S{$1 
FlI-SISIC 

"."" ""'''' , 
""'" ""'" , 
""IW) ""lW)' 
"s". 
"""" 

... S'" ,.. "'" ,.,. .," ,.. "" ,." "" 2007 4P53I4 
2001 4581 
2007 5521 
2008 4S86 
,.. son 

... ,... 
""" """ ,.,. ,.,. 
,." ,." 

Identification numbers 0· 9 

way to I)e reasonaoly sure IIIaI '100 In bI./yVIg 
lne CCIrIXI partS. 

Wo."ave<" po3ail>Ie, lako lno wGrn part to 
lne deaer so direct compan$C)l'l with lhe new 
component can be mao.. Along lne lrail from 
lne manuliICIU<9r 10 lne pans SIleil, IIleftI are 
III.m8rOJS places lhal lhol pan can tnd up wiIrI 
the wrong runr.>er or be bted ~, 

The 1.wo places 10 putCII8Se.- pans lor 
your roororqcIe - toe IIC08SSOIY &IOr1t and the 
'"""'"'-I oeaItr - difIttr in tne typof 01 p.ra 
lite)' ca-ry, wtWe 063Iers can ootaon YI'1ua11y 
eve.y part !Of your motOI'C)'CIa, toe acc.ssory 
dealflr I, usually linuted 10 rtOrlTI-' nogn wear 

The _ nwnoer la l tampot!l inlO the 

righl.ft8nd side of the IIMring heed " , 

The model COde label {arrowl'dl ' l I ,uck 10 
lhe trame 

items such as sI>ock tIOSOI1let'S, lune-up ports, 
variOuS engbe gaskets, ~,Cna!r\$, bmka 
fX1d<;, ctc, R:>mIy will,,,. 1>OC0M0ty outt.! ha .... 

major suspension compon.eml, cylln<MlS, 
I!aOSmission gears, or cases, 

Used pa-ts can be obi......:! for roughly half 
the price 01 new ones, bul you can', lIM'a~ 
be sure 01 Wflal you're g.etllrtg, Once &<;ain, 
take your worn part to the ~ y..-llor 
direct COff1l8nSOn, 

Whelner buying naw, used or rebu,1t 
partS, the besl course la 10 deal Oorec:ttf NiIh 
s.omeone who specWi$e$ in panl lor your 

""""-.:.,.-~ 

, .m is repe.ted on a slick ... on "
right-hand IiOe 01 the frame 

Tne eng'n.e number (IrroWed) 1I " limped 
Into tn.e rI.~r of tlte crlnkcua 



0· ,0 Model development 
2004 

The FZ-6 Fazer was Iaunclled;n Nov",",ber 
2003 for the 2004 JTJOdsI year, 

The engIne was based on that used in Ihf! 
Yamaha R6 - a liquid-cooled. in-l ine lour 
cylinder with two chain driven overhead 
camshafts actuating on four va lves per 
cylinder. Cam profiles. valve springs and 
intake ducls were altered. and a new fuel 
fnJOCtioo system was Introduced. 

This 'group iniection' system split the fu~ 
charge lor ea.:h cylinder into two, separate 
injections, which offered the advantage of 
improved fuel atomisation and fuel/air mtxing. 
The system did away with the camshaft 
pos~ion sensor and, combined with a 18.198' 
capacity al. fill", housing and new ECU. 
offered better mOd-range perIorrnaoc9. 

The exhaust system was a three-section. 
four·lnto-two-into-one design, incorporatirtg 
a catalytic converter in the centre. single 
pipe, section. Yamaha's air indoclion system 
(AlS) fed li~ered air into the exhaust ports to 
lmpro'1'9 exhaust end"9M burning. 

The clutch was a conventional cable
operated, wet. muHI-plate un~ and the gearbox 
had G-speeds wllh 'stacked' transmission 
shafts. Drive to lhe rear wheel was by chain 
and sprockets. 

The engine was housed In an all-new, 
lightw"ight, vacuum cast aluminium frame, 
bolted together at the headstock, Front 
suspension was by conventional oil-damped 
43 mm for!<o which wo ... non-adju"'abIe. n"", 
suspension was by a single shock absorber 
acting directly on a box-sectoo swingarm. 

Seventeen-<nch, f;ve-spoke cast alumiruum 
wheels w<;re fitted front and rear, with twin, 
two-piston sliding caliper disc brakes at the 
Iront and a s'ngle-piston, sliding caliper brake 
al the rear. 

Th& FZ-G Fazer was available '" both laired 
{S mooe~ and unfair&d (N model) variants. 
Twin hora<!ligI ,b and a """\, .. Sldo..t w ..... fill..J 
to the faired models. In some marl<.ets, notably 
the US, only S models were available. 

Colours: S models - sifver, darl<. purple-blue 
metal lc and light grey-blue metallic. N models 
- sHv .. , darI< red metallic and black metallic. 

2005 
Ther" ware no significant changes for 

2005 
Coours: S m:>deIs - silver, dark purple-blue 

metallic and light silver-blue metallic. N 
models - silver-blue metallic, dark red and 
darI< grey metallic. 

2006 
ASS became available as an option on 

both S and N mod~s. Modoefs equipped with 
ASS could be identifi&d by the suffix A (e.g. 
an FZ6-SA was a laired model with ASS. 
Instal'atlon Of the ASS modulator behind the 
engina unH requ"'ed reIocatoo 01 the coolant 
reservoir to a poslloo below the radiator. 

Co:ours: S models - blue-silver, dark grey 
metalic. purp le-blue melallic and dark red 
meta lic. N models - grey-blue metallic, 
orange metallic and darI< grey metallic. 

2007 
The FZ6 range was expanded with the 

introcuction 01 two new variants, the faired 
FZ6 F_ &2 and the unfaired FZ6 N2 knowfl 
as the FZ6-SHG and FZ6-NHG respectively. 

A new, lower design 0I 1airing and reprofiled 
lront mudguard were com~imented by minor 
cosmellc changes to the hand lebar c lamp, 
seat contours. rider's footrest brackets and 
,inish 00 the lronl fork aliOars. The passenger 
footl'<)sI brackets were detachable Irom the 

I'<)W sub-frame, whereas proviously they had 
been part of the welded assembly. 

A new, cast and eXlruaoo sWlngarm was 
fi"ed and the new monobloc lront brake 
calipers now housed four opposed pistons, 
actuated via a modified brake hose "'you!. 

The instrument cluster featured an analogue 
tachometer with Inset warning indicators, 
all other information being provided by an 
adjacent LCD 

Internally, the engine remained the same 
e~cept for the substitution of boils o~ly for 
the nuts and bolts used previously to $&Cure 
the connecting rod big-end caps. ne fuel 
inject;on system was re-mapped to Imptove 
mid-range performance, and an o<ygen 
sensor was located In the mid section oflhe 
exhaust pipe together with a hone)·comb 
catalyser matrix. 

The forward location 011he coolant r8$8fVOIr 
became standard ised for all mod~s. 

The remainder of the range Q.e. the non-52 
and non-N2 models) incorporated the 
re-mapped luellnject;on and uprated exhaust 
systems, the modified passenger footrests 
and new seat of the 52 models. 

Colours for the S2 moaels were: FZ6 
Fezer models - darI< red metallic, purple-blue 
metallic and black. FZ6 models - light ~ue. 
white, silver metall ic and black. 

C%urn fOf the rest Of the range were; slfver 
and ~ack. 

2008 
There were no signif icant changes for 

""'. Colours: Fazer m:>deIs - ocean aepth ~ue. 
midn ight b~ck , silver metallic FZ6 modeIs 
silver metall ic, competition white, midnight 
black. 



Engine 

'''' """" ... 
Strolt. 
~ratio 
Cooling system. 
ClInch ........ .. 
T~sslon .. 
Final drive .•.. 
CamsnaTts • 
ThrotIIe bodlel 

2004 to 2006 models . 
2007-00 models 

S S2ISA 52 and N S2JNA 52 
SISA (4PS3) and NlNA 
SA (4P54) 

19n~!OI1 system , 

Chassis 
fram<iIyPfl •. 
~. and traH . 
F;HI! tank C8PfICItv (lnc1udWlg _I 
Reserve ~Iy (with Iue1I9rt on). 
Front ..apension 

'''' , ... 
Adjus~. -..........., 
'''' 2004 to 2006 rnodeIf; •••••••••. 

2007-00 fTIOCIM; 
NINA -.d SISA models 
All 52 models •.•. , ... .... -. 

_Is ............ .. -,... 
F~ 
R_ 

""" ... 2004 to 2006 mooe/a . 
2007 -on rncJdejs 

52 models. 
All otl\e( models. 

Rear orake . , .... 

Dimensions and weights 
Overall length ... , 
Overall wiOth 

All FZ6·S models • 
All FZ6-N moOtI • ...... ..... ..... ....... . ...... 

0.,..,.. height 
FZ6·S/SA mooeII. 
FZ6·S/SA $2 models . 
All FZ6-N models .•....•.•..•. 

~base... . .................... . 
Seat height .•......•.. 
We! weoght (with .. IIuIds WId fulllueI tank) 

FZ6-NIN 521T1O(1oQ . 
Q6·NA,IN.I. 52 rnode/'I .... 
FZ&-SfS 52 ITIO(IoQ 

FZ6-SAi'SA 52 ITIO(IoQ ••••••••••••••••••••• 

F.,..·sttOk& lfNin-1ine feu .. ~ 
65.Smm 
44.Smm 
12.2 to 1 
Uqoo C<>QOId 
Wet ml,nti-plat., 
S;x -speed constant mesh 
ChaIl1 and sprockets 
OCHe. chaif1-dri~en 

2 x Mlkunl36EIDW 

t x M,kuni 36EIDW-Bt 
1 x M,kuni 36EIDW·B7 
1 x Mlkuni 36EIDW-B1D 
Dig~al electronic COl 

Clte-w!It aluminium 
25' , 97.S mm 
19.41rtres 
3.51itre8 

Bike spec 0-" 

SongMt shock~. box-section aIur!w>ium fIWIIl98I'ITI 

Single snoct< eoeoroer, OOJ<·MCtJon ~ SWII1gaIITl 

Single shock JibIorbef, ~·MCtion ............. swrogarm 
"O~ """,,..-
17 inch 5-spoit., alloys 

120170 x ZR17 MIC (58W) tuOeIeu 
180155 x ZR17 MIC (73W') tubeless 

TWIll 298 mm d'sel WIth 2·piston ,Uding (:aI,pers 

TWin 298 mm (l'ses with 4 opposeo:l POtion caliptrS 
Twin 298 mm diSCS with 2·piston ajiding caliptrS 
Single 245 mm disc w~h single pjston sliding callper 

2095 mm 

750 mm 

"'~ 

1215 mm 
1210 mm 
1085 mm 

".O~ 
"'~ 

"'''' ~ .. 
"'''' 212kg 



0. ,2 Safety First! 
Profess!ooal mechanics are trained in sale 

working procedures_ However enthusiastic 
you may be about gottillQ on w~1l 11><0 iot> at 
hand, take the ~me to ""sum that your safety 
Is not PlJI at risk. A moment's lack 01 attention 
can resu~ in an accident. as can failum to 
observe .. mple precautions. 

There will always be nllW ways of 
having accidents, and the following Is not 
a comprehensive list of all dangers: it is 
intended rather 10 make you aware of the risks 
and to eocoorage a sale approach to all work 
you cany out on your bike. 

Asbestos 
• Certain frictIon. Insulating. sealing and 
other products· such as brake pads. clutch 
lin ings, gaskets, elc. - contain asbestos. 
Extreme care must be laken to avoid 
inhalation of dust /fQm such products since 
~ is hazardous to nea~h. If in doubt, assume 
that they 00 contain asbestos. 

Fire 
• Remember at all tImes that p<.I1ro1 is hlgh~ 
flammable. Nev8f smoke or have any kind of 
naked Ilame around. when working On the 
vehicle. Bul the risk does nOI end Ihere - a 
spark cauS&<! by 811 electrical shor1-circuil. 
by two metal surlaces contacling each other. 
by caretess use of lools. or even by stat ic 
electricity built up in your oody under certain 
cond~ions, can igmle petrol vapour. which In a 
confirJed space is highly expios<ve, Nev .... uS/! 
petrol as a clean<ng so/V9nt. Use 811 approvoo 
safety solvent. 

Remember ... 
It Don't start the engine without flrsl ascer
taining that the transm~ is in neutral. 
It Don't suddenly remove Ihe jlteSS\ln! cap 
Irom a hot cooling system - cover It with a 
cloth and release the pressure I)'aduaIIy &st, 
or you may gel scak!ed by escaping cooIan1. 
It Don'l attempt 10 drain oil until you ere 
sura I1 has cooled sufficiently to avoid 
scalding you. 
It Don't g rasp any par1 of the engine or 
exhaust system without fimt ascertaining 
that R is cool enough not to bum you. 
It Don't allow brake fluid or antifreeze 10 
contacl the machine·s paintwork or plastic 
components. 
It Don't siphon toxic liquids such as fuel, 
hydrauliC fiuid or antifreeze by moulh, or 
allow them to remain on your skin. 
It Don't inhale dust - ~ may be Injurious 10 
health (see Asbestos heading). 
It Don't allow any spilled oil or grease to 
remain on the floor - wipe it up right away, 
be/o(e someone slips on ~. 
It Don't use ill-fitting spanners or Olher 
too/a wh>cn may $Iip and ca ...... injury. 
It Don't lift a neavy component which may 
be beyond your capability - get assistance. 

• Always disconnect the battery ear1h 
lermiral before wOl1<lng on any pan. of Ihe fuel 
or"""t,1ca1 sysh.ll. and n""", oi~~ .... lli,'II I"'" 
on to a hot engine or ""r.ausl. 
• H is recommendoo thal a fire eKlinguisher 
of a Iype suitable for fuel and ~ectrical fires 
is ke~1 handy In the garage or workplace al 
all limes. Never Iry to extinguish a fuel or 
electrical ('re w~h waler. 

Fumes 
• Certain fumes are highly toxic and can 
quickly cauS/! unconsciousnass and even 
death if inhaled to any exlent, Petrol vapour 
comes into this cal8\)Ory. as do Ihe vapours 
from cer1ain solvents such as trichloro
ethylene. Any draining Or pouring of such 
volall e fluids should be done in a well 
ventilllted area. 
• When using claaning fluids and sc>vents. 
read :he InsuucHons carefully. Never use 
materialS from unmarked conlalners - they 
may gva off poisonous vapours. 
• Never run the engIne of a motor vehicle in 
an eoc:losed space such as a garaga. ExhaUSI 
fume~ contain carbon monOXIde which is 
eXlremely poisonous; if you nee() to run Ihe 
engIne. always do so in the open air Or al 
leasl MW! Ir.e rear of the vehicle outside the 
wOlkplace. 

The battery 
• Never cause a spar!<. Or allow a naked 
light no. the ven>c",·. batle<y. It wiM normally 
be g;"ing off a cer1ain amounl of hydrogen 
gas, w!tich is highly explosIve. 

It Don't rush to finish a job Or take 
unverified short cuts. 
It Don'l allow children or animals in or 
around an unattended vehicle. 
It Don'l inflate a tyre aDove the 
recommended pressure. Apart from 
overstressing the carcass. in extreme cases 
the \)18 may blow off Iorcibly, 
.... Do ensure that the machine is supported 
securely at all times. This is especially 
impo1ant wIlen the mac!line is bloCked up 
to aid wheel or Iori<. removaf. 
.... Do take care when attempting to loosen a 
stubborn nut or bolt. It Is generaJly bette.- to 
poll on a spanner. rather than push. so that 
il you slip. you fall away Irom the machine 
rather than onto ~. 
.... Do wear eye protection when USing 
power tools such as drill. sander, bench 
grind9r etc. 
.... Do use a ball10r cream on your hands 
prior 10 undertaking dirty jobs - it will protect 
your skin Irom infection as weH as making 
Ihe cir1 easier 10 remove afterwards; but 
make sure your hands aren't left slippery. 
Note that long·term contact with used 
engine oil can be a heaHh hazard. 
.,; Do koop looco clolhlng (cuftc. 1>0<: otc. 
and long hair1 well out of the way of rt1OV1ng 
mec~anlcal partS , 

• Always disconnect the battery gound 
(earth) terminal before worlIlng on the fu~ or 
..4"",,;""1 ~Y"l ... ,", (~~""P\ .. I",,~ noI<odj, 

• If possible. loosen the f>IIer plugs orcover 
when charging the banery from an e. wnat 
source. Do not chaf99 at an excessive rate or 
the battery may bursl. 
• Take care wne" loppIng up, Clearing or 
carryIng Ine banery. The acid electlolyte , 
evenwhen diluled, is very corrosive and 
snould not be allowed to contact the efeS or 
skin. Always wear rubber gloves and goggles 
or a face snield , If you ever need to prepare 
electrolyte yomsell. always add the acid 
sIowfy to the wate~ never add lhe waler to the 
~ .. 
Electricity 
• When using an elecTfic power tool. 
inspection l ight etc" always ensure tll;lt tr.e 
appliance Is correctly connecled 10 il$ pjug 
and that. wnere necessary. it is properly 
grounded (earthed). Do not use such 
appliances in damp conOllions and. again, 
beware of creating a spark Or applying 
excessive heat in toe vicinity of fuel Of fuel 
vapour. Also ensure that the aPt:"ianceos meet 
national safety standards. 
• A severe electric Shock can result from 
touchIng cenain partS of the ~ectrical system. 
such as the spark plug wires (HT I~ads). 
when tne eng ine is running or betng cranked. 
par1,cularly if componenls are damp or the 
Insulal,on Is defective, Where an electronic 
ign~lon system is used. the secOn<larl (HD 
vottaga is much hIgher and could prove falal. 

0/ Do remove rings, wristwatch etc .• oefore 
working on Ihe vehicle - especially Ihe 
electrical syslem. 
.... Do keep your work area tidy - H is ontl too 
easy 10 fall over ar1lcles laftlying around. 
.... Do eXllfCise caution when compressing 
springs for removal or inSlallation. Ensure 
that the tension is ~ied and released in 
a controlled manner, using suilable tools 
whICh preclude the possibility 01 the spring 
escap<ng viojently. 
.,; Do ens ..... that any lifting tackle useoi has 
a safe worl<ing load rating adequate fo~ the 
job. 
.... Do get someone 10 check periodically 
thal all is _I" When workIng akJne on Ihe 
vehicle. 
.,; Do carry out work in a logical sequence 
and cheCk Ihat everylhlng Is correctly 
assembled and tightened afterwards. 
0/ Do remembar thal your vehicle's 
safety affecls that of yourself and olhem. 
11 in doubt on any point. get professional 
advice. 
• ff in spite of foflowing these precautions. 
you ~r~ unfnrtLln~l .... nn"oh In irillrA 
yourself. seek medical attet"1tion as som as 
possible. 



Pre-ride checks 0· ,3 

Not .. : The Pm-ride checks OIJIlined in tile 0"'119/"'" tr1IJII(M1 coven< tl!o.<e items which should be inspected before riding /he moforcycle. 

Engine oil level 

Before you start: 
.... Support the motorcycle in an upright 
position. Make SUffI it Is on level ground. 
t/ Start the engine 800 let it klle for several 
minutes to allow it to reach normal ~ti"ll 
temperature. 
Call1lo": Do not rlln rh .. • ngl". In an 
enclosed spae. sIIch as It gar /lge or 
WW*shap. 
.... LeaVfl the motorcycle undisturbed lOO' a few 
minutes 10 al~w the oil level to stabilise. 

Bike care: 
• H you have to add oillrequenUy, you shoold 
cneck wheth"" you have any oil leaks. If them 
is no sign of oil leakage from the Joints and 
gaskets the engine could be burn ing oil (see 
Fault Fmdlng), 

The correct oil: 
• Mod.,.n, high-revving engines place great 
demands on their oil. ~ Os very important that 
the CO<r&Ct oiIlor your bik(l is used. 
• Always top up with ~ !J<><Vl 'l"~lily ~ cl !hA 
speciflGd type and viscosity and do not overtill 
the engine. 

Oil type API gmde S E, SF or sa 
011 YIscosity SAE t rNI3IJ or '1INI4IJ" 

'Refer to the viscosity IBbIe to seiect the 0/1 
best wired to your coodiIioos. 

< SAE I(lWr,JO > 
< $A[ tOWloW > 
< SAE 15W/40 > 
< SAE 2OW140 > 
< ~-~ > 

-W ·11]" • 1(1" 20' JO" .. ~ - Oil viscosity table 
1 Remove the dipstick from the right-nand 

side of the crankcase and use clean rag 
01 paper towel to ...,;pe off a1t the oil. 

2 Inoe'; t~e clean djp~tick b<Ick Into the 3 nemov.. the dip:otick !Ir>d ch<K:k the level 
erg'ne, but do not screw ~ in. of the olt. which should be some .... he<"e 

4 If the HweI >s below the lower Ma. remove 
th;! filler cap from the tOll of the clutch 
ocver. 

between the upper and Iowe<" ~ellines 
(arrowed). 

5 Add the recommended grade and type 
of oil, to 00"11 the level almost up to the 
upper line on the dipstick. Do not oYeI1ill. 
Install the filter cap and the d ipstick. 

Suspension, steering and drive chain 
Suspension and Steering: 
• Check that the front and rear suspension operates srroothly without 
binding. 
• Check that the rear shock pm-Ioad is adjusted as required. 
• Check that the steering moves smoothly from Iock-to·lock. 

Final drive: 
• Check that the drive chain slack isn't excessive. and adjust it ~ 
necessary (see Chapl8<" 1). 
• H the chain looks dry. lubricate it (see Chapter 1). 



0· ,4 Pre-ride checks 

Coolant level 

Before you start: 
.... Make Sure you have a supply of coo lant 
availabje - a mixture 01 50% d istil led water 
and 50% com>Sion inhibited ethylene glycol 
anti-freeze is needed. Note: yatnah/l specify 
that soft tap water can be usOO jf ne<:ess8I}'. 

but NOT /lard water. If in doubt. boil/lie water 
first or use only distmed water. 
tI' Always check the coolant level when the 
engine is cold. 
tl' Support the motorcycle in an upright 
pos~ion_ Make sum ~ is on level ground . 

.&. Warning; DO NOT ,.,move the 
I rndiatOT pressure cap to add 
• coo/ant. Topping up is done 

via the coolant 1'fJs ervoir tank 
filler. DO NOT /eave open con/airnonl of 
coolant about, ,.,. It is poisonous. 

3 If the coolant level does not lie between 
the FULL and LOW level tines. remove the 
reservoir filler caD and draw the hose out. 

Brake fluid levels 

.&. Warn ing: Brake hydraulic 
, fluid CIIn harm your eyes and 
• dllmllge pain ted suttllces, so 

use extreme cllutlon when 
handling IInd pouring It IInd cover 
surrounding suttaces wi th rag. 00 
not use fluid that has beeI> standing 
open for some time, 115 It IIbsorbs 
moisture from thll lIir ",hlch clln 
clluse 11 dllngerous loss of brelrlng 
effectiveness. 

Before you start: 
.... The front brake fluid reservo ir is on the 
right·hand handlebar. The rear brake fluid 
""",.voi, is loc~led boIlow the se,,1 on Ih" 
right ·hand side 
.... Make sure you have a supp ly o f DOT 4 
hydraulic fluid. 

Bike care: 
• USII only the spec ified coolant mixture. It 
is important that anti-frllllze is used in the 
system all year round, and not just in the 
winter. Do not top the system up using on ly 
water. as the system will become 100 diluted. 
• Do not overfill the r8S8<Voir. If the coolant 
is s ignmcantly aoo"", the FULL level line at 

1 The reservoi r is mounted either beh ind 
the engi"" un~ . 

4 Remove the fuel lank to access the 
reservoir fil ler CaP on models with the 
reservoir mounted behind the engine. 

.... Wrap a rag around the reservoir being 
worked on to ensure that any spillage does 
not come into contact with painted surfaces. 
.... Support the motorcycle in an upr ight 
pos~ion . Mal<e sure R is on level ground. 

Bike care: 
• The fluid in the front and rear brake masttll" 
cytindo¥ ~ may drop as the brel<e pads 
wear down. tf the fluid level is low. first checI< the 
brake pads forwe?l(see Chapter 1). and replace 
them ·Nith new ones if neoessary (see Chapttll" 
6). 00 not top the ~s) up un~1 the new 
pads nave been fitted. and then check to see 
~ topping·up is s~1I necessary - as the caJiper 
pistons are pl.Jshed bacl< to acoommodate the 
extra f1ickness of the new pads. some fluid wiI 
be disPlaced back into the reservoir. 
. If either fluid "'5""",ir ,-,.quires r"pe"ted 
topoing-up there cou1d be a leak somewhere 
in the system. which must be Inve-stillated 
Immedl~terv. 

any time. the surp lus shou ld be siphoned 
or drained 011 to Prevent the pessibilty of it 
being expelled out of the overflow hose. 
. " the coolant level falls stead ily. check the 
systam for leaks (see Chapter 1). I1 rn leaks 
are found and the level continUl'S to fall. ~ is 
recommended that the machine be ta!<en to a 
Yamaha dealer for a oressure test. 

2 ... or below the radiator. The coolant 
FULL and LOW level lines (arrowadj are 
marked on the reservoir. 

5 Top the coo lant level up wi:h the 
recommended coolant mixture then f it 
the cap S8C\.1rely. 

FRONT BRAKE - Steps 1· 6 

REAR BRAKE - Steps 7·13 

1 Th" Iront brako fluid lovel is vis ib le 
through a sightglass In the resenrar body 
- i\ must be above the LOWER le,ej line 
(arrowed). 



2 If the level Is below the LOWER level 
line, undo the reservoi r lop screws and 
rem<!ve tile top, !he diaphragm piate and 
the diaphragm. 

5 Ensure that the diaphragm is corre<;tly 
seated before insta lling the plate IInd 

."". 

8 "!he level is 00I0w the LOweR level line. 
hold tha reservoir. then unscrnw !he cap 
and remove too plate and the diaphragm. 

11 Wopeany moisture oot oflhe diaphragm 
using a clean Ilnt-froo cloth. 

3 Top-Jp with new DOT 4 hydraulic 
fluid. until the level is just below Ihe 
UPPER leve1 l ine cast on the inside 01 

the ,asenoi •. Take care 10 avoid spills (S&EI 
Warning) and do not overfill. 

...------=-

9 If necessary, remove the fuel tank aoo 
displa«l the f9gulatorfrectiller to IICCfISS 
the rwervoir (see Chapter 6, Section 9). 

12 Relit the diaphragm. plate and cap. 

Pre-ride checks 0" 5 

4 Wipe any moisttJr8 DU! of !he diapllrag'" 
using a clean lint-tree cloth. 

7 The rear brake fluid level Is visib!e 
through \lie ras8fVOtr body - It must te 
betwoon the UPPER IInd LOWER level 
lines (armwed). 

1 0 Top-upwith new,cIean OOT4hyd,aulic 
fluid, unlll the Iev .. is between the levtll 
lines. Take care to avoid spills (see 
Wamlng) and do not overfill. 

13 Make sure that the rese<Voir cap is 
lighteoed securely. 



0" 6 Pre-ride checks 

Tyres 

Tyre tread depth: 
• At Ihe time ot writing UK law requ ires that 
Ihe tread depth must be at least 1 mm 0IIe<" 
Ihe entire tread breadth all the way around 
Ihe tyre, with no bald palcoos . Many rid""" 
however, coosidf!< 2 mm tread depttl minimum 
to be a safe.- limit. Yamaha recommend a 
minimum 011.6 mm. 
• Many tyA3s r>OW incorporate wear Indicators 
in the tread. Identity 1119 triangular pointer or 
TWI mark "" the lyre sidewall to locale the 
jl'dicaior bar and renew the tyre n Ihe tread 
has worn down 10 the bar. 

The correct pressures: 
• The tyres must be ctlecked when cold, not 
immediately after riding, Not(l Ihat low tyre 
pressures may cause Ihe tyre 10 slip O<l the 
rim or come off. High tyre pressures wi ll cause 
abnormal tread wOOf and oosale haooti"!!. 
• Use an accurate pressure g2uge. Many 
garage forecour1 gauges are wildly inaccurate. 
If you buy your own. spend as much as you 
can justify on a quality gauge. 
• eorfec\ air pressure will increase Iyr" life 
and provide maximum stab il ity, handling 
capatHlity and ride comfort. 

2 Check the tyre pressures when the tyres 
are cold aoo keep them properly inflated. 
F~ the cap on completion. 

Legal and safety 
Lighting and signalling: 
• Ta~e a minute to check that the headlight. 
ta~ light. brake light. instrument lights and turn 
signals all wor1< correc!ly. 
• Check thal the horn sounds when the 
switch is operntoo . 
• A working speedometer graduated in rnph 
is a statutory requirement in the UK. 

Safety: 
• Check that the throttle grip rotates smoothly 

Loadlng"/speed Front Ftear 
U :o90k 1981b load 33 I .25 36 {2.5 
90 ~ (198 Ib) up to rMl<. load 36 psi (2.5 Bar) 42 psi (3.0 Bar) 

36 psi (2.5 Bar) 

accessories, 
Hi h speed riding 33 psi (2.25 Bar) 

"Lood It; the total weight 01 th6 rider. pa and 

Recommended maK. load 

All non-ASS equipped N models 

ASS equipped N models 

196 (432Ib) 

191 (421Ib) 

All non-ASS &quipped S models (except California) HIO (419Ib) 

All oon-ASS equipped S models (California) 

ASS equipped S models 

Tyre care: 
• Check the tyres carelu lly lor cuts . tears. 
embe<lded nails Of other sharp obiects 800 
excessfve _ar. Operation of the motorcycle 
with excessively worn tyres Is extremely 
ha~ardous, as traction and handling are 
directly aflected. 
• Check the cor.d~ion 01 the lyra valve and 
&!"\SIn the dust cap is in place. 
• Pick out any stones Or nails which may 
have become embedded in the tyre tread. If 
left they will eventually penetrate through the 
casing and cause a pUf>C1Uffl. 

• I1 tyre damage is apparent, Of unexplained 
loss 01 pressure is experienced, seek the 
advice 01 a tyre fitting specialist without delay. 

3 Measure tread depth at Ihe cenlre 01 the 
tyre using a tread depth gauge. 

and snaps sI>..rt when released. in all steering 
positions. Also checl< for the correct amounl 
of fiwptay (sea Chapter 1). 
• Check that the steering moves Ireely from 
Iock·to-Iock. 
• Check that the brake lever and pedal. cilllch 
lever aoo gearchanga lever operate smoothly. 
Lubficate them at the spec~ied intervals Or 
when """"""""I (<>QC Chopl.". 1). 
• Check that the engine shuts off when the 
kill switch is OC>ef1Ited. 

189 k (417lb) 

185 kg (408lb) 

1 Ramove Ihe cap lrom the valve - il it's 
' missing. purchase a new one. 

4 Tyre .tread wear Indicator bar and its 
Iocat"'" marking (usually e~her an arrow. 
a Irlangle or the letters TWI) ~n the 
sidewall. 

• Check that the sidestand and cent_tand 
return springs hold the stands up securely 
when they are retracted. 

Fuel: 
• This may seem Qbv;ous. bot checl< \/Iat you 
have enough fueito complete your journey. I1 
you notice signs of fool leakage - rectrty the 
COIJ<lO I"..,.,.,., i<>loty. 
• Ensure you use lhe correct gr..oo fuel - see 
Chapter 4 Soecifocatloos. 
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Chapter 1 
Routine maintenance and SeNicing 
Contents Section number Section number 

AirfiHere~meot........... . ............... 18 Idle speed. 3 
Battery. . ............................... 17 Nuts, boRs and fasten81'S ..........•....................... 16 
Brake nuid levels. . ............ , .... , ... s.ee Pre-ridfl checks Sidestand and stao1er safely c ircuit. _ ...... 15 
Brake system _ ........................ , . , ............... 11 Spark pi"9S . 2 
Clutch and clutch ca~.. . 7 Stand. lever piliots and cable lubrication. 8 
Coolant level. . , ........... , ............. , . see Pf9..ride clle<:/(s Steering head bearings ......•....•....................... 14 
Coo4ing system. . 9 Suspension ..•...... , ................................... 13 
Orive chain and sprockets. 1 Throttle body synchronisation ...... , . . . . . . . . 4 
Engine oi l and filte<. . .......... , ............... 10 Throttle cables. 6 
Engine oil ,,,,,81 check. . ............... . . _ Pra-rid6 checks Valve clearances ............ •. ........................•.. 19 
Engine wear assessment .... . ........... . . . ...... see Chapter 2 Wheels. wheel bearings and tyres. . ........ 12 
Fuel system. air induction system (AIS) and EVAP system. 5 

Degrees of difficulty 
Easy, suitable for 
novice with IIWe 
experience 

~ I Fair1y easy, suitable ~ I Fairtydiflirut, ~ I Difficult, suitable ~ I Very difficult, ~ 
~ lor beginner with ~ ruilablHlur cornp •• t ... ,t ;:: for l!><peritHICt!U DIY :§ S<JiW1Jl" fur ""P"'l ~ 
~ some experience ~ DIY meo:::tli:W1ic ~ mechanic ~ DIY or professional ~ 



1·2 Specifications 
Engine 
Spark plugs 

Type .......... _ . ...... .. ............... . 
Electrode gap . . ..... , ....•. 

Engirlll idle speed. 
CyI>nder Ideot~ica!ion. 
Throttle body synctvQnisation - intake vacuum at idle. 
Throtlle body synchronisation - mID<. ditfl!feflCe beIwoon bodies 
Vatve clearances (COLD engine) 

Intake valvfls. 
Exhaust valves .... , .... , ..................•. 

Cycle parts 
Drtve chain slack . 
Drive chain type ... , ........... . 
Brake pad friction material wear limit 
,~ 

S2 models. 
AJI oth9r models ....•......... . .............. " •. ,,-

Rear brake pedal position ......................... _ • 
Throttle cable freeplay . 
Clutch cable freeplay (see taxi) .........•. 
Tyre pressures (cokI) ........•••• 

Lubricants and fluids 

'''' Eng;rIIl oil type . 
Engine oil capacity 

Oil change .•.. 
Oil and fi~er change . 
Following engine OV9I'haul- dry engine, new fi lter .. 

CooIaont typfI. 

Coolant capacity 
Radiator ........ , ...........• 
Reservoir .. 

Brak., fluid 
Drive chain. 
Stoonng head beaJings 
Swingarm pivot and bearings. 
Suspen~ linkage bearings ................................ . 
BearIng seals .....•.............•.• 
Gean:hange lever. clutch Iev«. front brake lever, 

rear brake pedal, stand pivots. . .. ................ . ..... . c_ 
Throttle twistgip ......•.... , •. 

Torque wrench settings 
COOing system drain plug . 
Elchaust manifold mrts . . .............•......•. 
Exhaust system clamp and f'I'IOIXlting bolts ....•...... • , 
Fm clamp bolts ....•...• , .• .... •.•...........•. 
Handlebar clamp bolts. 
Oil drain pjug . 
OilfiRer .......... _. 
Rear axle nut . 
Spark plugs . 
Steering head bearing adjuster nut _ using Yamaha tool 

In~ia1 setting ........... _ 
Fm serting . 

Steering stem nut. 
TIming rotor co_ bolts . 

NGKCR9EK 
0.6100.7 mm 
1250 to 1350 rpm 
numbered 1 to 4 from left to right 
218 mmHg 
10mmHg 

0.1310 0.20 mm 
0.23 to 0.30 mm 

45 to 55mm 
see Chapter 6 

0.5 mm 
0.8 mm 
1.0mm 
25.8 mm 
3 t05mm 
101015mm 
_ Prft-ride chtJcks 

2.5 I~res 
2.8 I~res 
3.4 I~res 
50% dilOlilt.d wal ..... 50% 811¥- glycol anti_I_zoo w~h ~ 
inhibitors for aluminium engines. Note: Yamaha spec.ffy that soft tap 
water can be used, but NOT hard water. If in doobt, boil the watar first 
or use only distilled water. 

2.0 litres 
0.271f1re 
OOH 
Engine oil or chain lubricant SIl~abIe lor O-ting chains 
Ulhium-based multi-purpose grease 
Ulhium-based multi-purpose grease 
Ulhium·based multi-purpose grease 
Ulh;um-based multi-purpose grease 

Ulhium-based multi-purpose grease 
Aerosol cable lubricaot 
Ulhium-based muRi-purpose graase 

ID Nm 

""m ""m '" "m 23Nm 
43Nm 
17Nm 
120 Nm 
18Nm 

52Nm 
18 Nm 
110 Nm 
12 Nm 



Component locations - left side 

I Clutch cablfl upper tldiusler 
2 Steering head bearing 9diusrer 
3 Ba/lery 
4 Clutch cable in-Une OOiuster 
5 IdI6 adjusting screw 
6 Air fi/f9r element 
7 Spring prtrloa<i 8djllsting ring 
8 ~ chain adjuster 
9 G",,,,;hange iflver adjuster Iocknuts 
ID Engine oil drain bolt 
11 Engjne oilfi/ter 
12 Oil pressure rak .... olf point 
13 Sparlc plugs 
14 Forlt. oil SNI 

Component locations - right side 

1 Rear braAII fll.Jid rttSeIVOir 
2 Coolant roservoir cap (00IIy mor:IeIs) 
3 Front bmJ<e fluid reservoir 
4 Throttle cable adjuster 
5 RlKliafOf pressure cap 
6 Fork oil seal 
7 Coo/aIlt reservoir location (laler models) 
B Engioo oil filler cap 
(,I Coolant drain boil 
10 Engine 011 level dipstick 
11 Rear brake light switch 
12 Rear brake pedallIeigh/ adjuster 
13 Drive chain IKIjuster 

Component locations 1-3 



1· 4 Maintenance schedule - Europe 

Pre-ride 
o See Pre-ride checks at the beginning of this 

manua!. 

After the initial 600 miles (1000 km) 
Note: 'This check is uwaJly performed by 11 Yamaha dealer after the 
first 600 mll6s (1000 km) from new. Th9resftet; mainf6'l8l>C(l1$ catrIod 
our according to rile following infarVais of the schedUe. 

Every 500 miles (800 km) 
o Check, adjust. clean and lubricate the drive chain 

(Section 1) 

Every 6000 miles (10,000 km) 
o Check and adjust the spark plugs (Section 2) o Check and adjust the idle speed (Section 3) 
o Check/adjust throttle body synchronisation 

(Section 4) o Check the fuel system and the air induction system 
(AIS) (Section 5) o Check and adjust the throttle cables (Section 6) o Check and adjust the clutch and clutch cable 
(Section 7) o Lubricate the clutchlgearchangelbrake leverlbrake 
pedaVstand pivots and cables (Section 8) o Check the cooling system (Section 9) o Change the engine oil (Section 10) o Check the brake system (Section 111 o Check the condition of the wheels, wheel bearings 
and tyres (Section 12) o Check the front and rear suspension (Section 13) o Check and adjust the steering head bearings 
(Section 14) o Check the sidestand and starter safety circuit 
(Section 15) o Check the tightness of all nuts. bolts and fasteners 
(Section 16) 

o Check the battery (Section 17) 

Every 12,000 miles (20,000 km) 
Cany oul /JII the ifflms under the previous InfMVaJ, plus the following: o Fit new spari<: plugs (see Section 2) o Fit a new engine oil filter (Section 10) o Re-grease the steering head bearings (see 

Chapter 5) 

Every 25,000 miles (40,000 km) 
o Renew the air filter element and clean the air filter 

housing (Section 18) o Check and adjust the valve clearances (Section 19) 

Every 30,000 miles (50,000 km) 
o Re-grease the swingarm bearings (Chapter 5) 

Every two years 
o Change the brake fluid, master cylinder seals and 

caliper seals (Chapter 6) 

Every three years 
o Change the coolant (see Chapter 3) 

Every four years 
o Fit new brake hoses (see Chapter 6) 

Non-scheduled maintenance 
o Fit new fuel hoses (Section 5) o Change the front fori<: oil (see Chapter 5) 



Maintenance schedule - US '.5 

Pre-ride 
o See Pre-ride checks at the beginning of this 

manual. 

After the initial 600 miles (1000 km) 
Note: This check is usually performed by a YIIm8ha rkJaJt1r after IhfJ 
first 600 mi~ (1000 Iun) from new. Thereafter. maintanancll is C<J.friOO 
aut according to the following intervals m ftIe schedl.Ile. 

Every 500 miles (800 km) 
o Check, adjust, clean and lubricate the drive chain 

(Section 1) 

Every 4000 miles (7000 km) 
o Check and adjust the spark plugs (Section 2) 
o Check the air filter element (Section 18) o Check and adjust the idle speed (Section 3) 
o Check/adjust throttle body synchronisation 

(Section 4) o Check the fuel system and the air induction system 
(AIS) (Section 5) o Check the crankcase breather system hoses 
(Section 1 S) o Check the exhaust system for leaks (Section 16) 

o Check and adjust the throttle cables (Section 6) 
o Check and adjust the clutch and clutch cable 

(Section 7) o Lubricate the clutch/gearchange/brake lever/brake 
pedaVsidestand pivots alld cables (Section 8) 

o Check the cooling system (Section 9) o Change the engine oil (Section 10) 
o Check the brake system (Section 11) o Check the condition of the wheels, wheel bearings 

and tyres (Section 1 2) o Check the front and rear suspension (Section 13) 
o Check and adjust the steering head bearings 

(Section 14) o Check the sidestand and starter safety circuit 
(Section 15) o Check the t ightness of all nuts, bolts and fasteners 
(3=tlon 16) o Check the battery (Section 17) 

Every 8000 miles (13,000 km) 
Car/)' out all tile Items under tile previous /ntervlfi. pIv$ the following: 

o Fit new spark plugs (see Section 2) o Fit a new engine oil filter (Section 10) o Re-grease the steering head bearings (see 
Chapter 5) 

Every 12,000 miles (20,000 km) 
o Renew the air filter element and clean the air filter 

housing (Section 18) 

Every 16,000 miles (25,000 km) , 
o Re-grease the swingarm bearings (Chapter 5) 

Every 26,000 miles (42,000 km) 
o Check and adjust the valve clearances (Section 19) 

Every two years 
o Change the brake fluid, master cylinder and ca!iper 

seals (Chapter 6) o Change the coolant (see Chapter 3) 

Every four years 
o Fit new brake hoses (see Chapter 6) 

Non-scheduled maintenance 
o Fit new fuel hoses (Section 5) o Change the front fork oil (see Chapter 5) 



"6 Routine maintenance and Servicing 

IntrodlJCtion 

1 This Chapter is designed to help the 
home mechanic maintain his/her motorcyele 
for safety, economy, long life and pea~ 
performance. 
2 Dedding where 10 sta rt or plug into the 
rou tine maintenance schedule depends 
on several factoN!. If the warranty period 
on your motorcycle has just expired, and 
if it has been maintained according 10 the 
warranty standards, you may want to pick 

up rolr;"" maintenance as it coinc ides w~h 
the ne~t mileage interval. I' )'QU hav" owned 
the maChine lor some time tlu\ nave never 
p&ffOfned any maintenance on It. then you 
may want to SI3ft at the beginning and Include 
all freqlll!r1i procedures to ensure that nothing 
important is overlooked. If you ha"" just had 
a male. engine overhaul, then you should 
start the engine maintenance .ouHnes from 
the beginn ing. It you have a used machine 
and have no knowledge of its history or 
mainteMIlC8 record, I'O<J should combine all 
the checks into one large initia l service and 
then s~ltIe into the maintenance schedule 
prescribed_ 

Maintenance procedures 

1 Drive chain and sprockets 

Check 
1 A neglected drive chain woo'tlast kx>g and 
can quickly damage the sprockets. Routine 
chain adjustment and klbrication isn~ dffficuH 
and will ensure ma>cimum chain and sprocket 
life. 
Cllullon: Riding the bike with 8"0055 sJsck 
In rhe chllln could IetHI to damage. 
2 Yamaha specify that the chain can be 
chec~ed with the bi ~e supported In vanous 
ways - either held upright or supported on 
its sldestand (there should be no weight 
00 th .. bike in either case) or supported On 
th .. centrestand with the resr wheel ott the 
ground. " available, check with your Owner's 
Manual 100' th .. recommended procedure lor 
your particular machine. In all cases, the chain 
slack specification remains the same 

3 Ensure that the transm;ss;oo is in neutral. 
4 Hold a ruler against the tower ec!ge of the 
swingarm to the rear of the chain slider. Push 
down on the bottom run of the chain to take 
ou! all tie slack up and note tile measurement 
on tile lower edge 01 tile chain, then push up 
on the chain and not .. the measurement again 
(s .... IlIullrations) - don't move th .. rul .. r 
during these checks. 
5 To calculate the Slack, subtract the second 
measurement from the first measurement. 
Compare the resutt with spec~icatlon given at 
the beginning of this Chapter. 
S Sine;, the chain win rarely wesr evenly. roll 
the bike forward (or rotate the wheel) so that 
anothe' section of chain can be checked: do 
thfs se_al ~mes to check the entire ler>g1h of 
chain, and mat!< th .. tightest spot. 
7 In some cases where lubrication has beoo 
negl .. cted, corrosion and dirt may cause 
the links to bind and kink, which uffectively 
shortens the chain's length and makes ~ tight 
(sea 11I"'lI"lIlIon), Thoroughly clean and wOO< 
free ani such links, then highlight them with a 

3 Before beginning any maintenance 00' repair, 
the machine should be cleaned thorol.ghly, 
.....,....,;"lIy ",,,,,,oU U ... ";I fill ... , <Ira", plug. and 
valve cover. Cleaning will help ensure that 
dirt does not contaminate the engine an:! will 
allow you to detect wear and damage that 
could otherwise easily go unnoticed. 
4 Certain ma in tenance informat ion Is 
sometimes printed on decals attached to 
the motorcycle. If any information on the 
decals differs from that included here, use the 
information 00 the decal. 

A 
Warning: Read the Safety firsl l 

, section of this manual carefully 
• before starting worlI, 

mat!<er pen or paint. Take tile bike 100' a short 
ride, then repeat the measurement 100' slack in 
the highlighted area. 
S II the chain has kinked again and i. still 
tight, replace ~ with a new one (see Chapter 
6). A rusly. kinked 00' worn chain will damagu 
the sprockets and can damage transmission 
bearings. If In any doubt as to the cond~ion 
01 a chain , ~ is far beIIer to instan a new one 
than risk damage to other components and 
possibly I'O<Jrsell. 
9 Check the enlire length of the chain forworn 
or cIotno9od roll"'" and cid" pt:lt .... , Iooce I;nke 
and ""liS, and missing O·rings and reptace it 
w~h a r.ew one ~ necessary. 
Caution: Never Instil/Ill naw chain on old 
sprockets, and naver use tha old chll;n if 
you instil/! naw sprockets _ renew tha chain 
and sprockets liS a Slit _ sea Chllpter 6. 

Adjus tme nt 
10 Rotat .. the rear wheel unlil the chain is 
positioned with the tightest spot at tile ceotre 
of its bottom ",n (s.ee Step 6) . Support the 
bike as before . 

...--,-

1.48 Push down on the chain and note the measurement 8glllns1 
the rule (arrowed) .,. 

1.4b .•• then push the chain up and not .. the mellSUfeme"'
against the rula (arrowed) 



1.7 Neglect ha. caused .... IlnQ In th'
eIMIR to k ink 

11 loosen the ..... .....tleeI1IX1e nut. 
12 loosen the Ioc:knut on the adjuster on both 
sld," of the swlngarm, then turn the adjusters 
evenly, a small amount at I IIma. unW the 
apKillad "haln tension I, obtained I'" 
mu,tfallons) . Fol lowing ch.ln adju$lrnent, 
check that the aIde al~nment rrnI ..... on both 
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sides of the swingarm 8fe equal - " not, !he 
UNIt wtIeeI will be out 01 alignment with the 
Il'ont ( .... _tratlonaJ. 
13 " thlrfl Is a discrepancy in the posItlon 
01 the aignment marl<s. comK:I it with the 
adjusters and then check the cllain tension 
as descrbed abo¥e. Also check thallhere III 
no clearance betwMn the adjusters and !he 
swlll!}8rn alld caps, Of. 00 S2 models, the 
front 01 the adjuster plates. Push the wheel 
forwards to eliminate any clearance. 
14 TIghten the axle nut to the torque setting 
specified at tile beginning 01 this Chapter, 
then ligtten the adjuster Iocklluts s.ecllfely. 
Recheck the adjustment. 
15 If the chain is difficult to adjus t 
satisfactorily. or if 11 Is close to the end of 
available adjustment , check the chain stretch 
as descrtled In Chapter 6. 

C/eanlrtg and lubrication 
16 Th .. Ofts! t ime 10 lubrk:atfl Ih" chain I, 

after the motorcycle has been tWen. When 
the chIIn .. wwm. \he lubricant wiI penetrale 
\tie joInta bet-. It'Ie aide pial" __ ""'" --. 11 If ..-quire<!. wash the chain uslng a 
dedicated aerosol cleane. or In pa,aftin 
(k~). then wipe 11 otf and allow ~ to 
dry. using compreUed air H available. It the 
chain It uce"ively dirty. remove the ",er 
...tIeeI (_ Chapter 6) and $O4l< the chain in 
".."". 
Ceution: 00tI 'I use petrOl (gaso/lM}, soIwt!t 
or oth.r cl •• nlng fluid. which ml,ht 
d.m.g. the Int.m.1 ... lIn/1 properties 
of th. ch.ln. Don 't us. hlgh-p,. .. ,.,. 
w.t.r. Th • • nllre proc;el. shouldn'l Is .. 
/onrIM th.n ftva 10 sbI minules - " It does, 
tha O-rin/1S In the ch.ln roll .... could be , . ......., 
le Apply the lub.lcant 10 th. area where 
th. tld' pltte' ov&r1ap - not the middle 01 
th. roll .... Protac:1 the tyre from ov" .spray 
wllh a •• g o. pl.ca 01 cardbo".d (, .. 

1.12a Loo"" the Iocknut tAl . nd twn the edJutl ... (B) on both ...... 1.12b L.oc:lmut (AJ.nd chIoln adju_ (BJ on 52......w. 

1.12c LO<:IItion of the axIa alignment ......... ("""""ad) 1.12<1 AxIa alignment ......... (1IITOWed) on 52 modeb 
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1.18 Protect tile rear tyre from ov_pra~ when lubricating the 
chain 

1.20 Check the ap.C)Ck&ts in the areas Indicated to &H If they are 
worn e~cessivflly 

illustration). Note: Y"malla specifies engine 
oil or chain /ub6 fha! Is specifically for O-n'ng 
chains; do no! use chain luba fllat is not 
speciflC8lty for o-ring cl!8lns. as 11 may contain 
soltttJn~ IlIat coukJ damage the O-rings. 

lA. Warning: Take calli nol to get any .ill lubricant on the I)'re5 or brake 
system componen ts. If any of 

the lubrlcanllmwvet1.enl/y contlN:ts tham, 
e/elln It off thoroughly u.lng a suitable 
solVent or ded/caNd Imllle cleaner ".10,. 
riding the m/fchlne. 

Sprocket wear check 
19 If the dri'le chain Is worn or damaged. it is 
likely that the sproc~ets w ill be worn also (see 
Caution in Step 9), 
20 Remove the lront sprocket cover (SEKI 
Chapte, 6). Check the teeth on the front 
sprocket and the rear sprocket for wear (see 
Illustration). I1 the sprocket teeth are worn 
excessivelY, follow the procedure in Chapts< 6 
and renew the chain and boltl sprockets as a 
~, 

21 Ensure that the lockwash.r is correctly 
Inslall<>d on the front sp.ocket nut and that 

the nut Is t ight. If for any .eason the nut 
is loosened. always 'it a new lockwashe. 
(see illustration) . Check that tll<:l .ea. whool 
sprocket nuts are tight (refer to Specifications 
in Chapter 6 for torque settings). 
22 Inspect the drive chain slide. on the 
front of the swlngarm for excessive wear 
and damage and replace it with a new one ~ 
necessary (see Chapter 5). 

2 Spark plugs 

Check and adjustment 
1 M.ke sure your spar!< plug socket is the 
correct size (16 mm) before attempting to 
remove the plugs - a special plug socket is 
supp:i<>d .. the motorcyde's tool kit which is 
stored under the seat. 
2 Re"TlO\le the radiator (see Chapter 3). 
3 Clean the area around each spark p lug 
cap to prevent any dirt falling into the spar!< 
plug wellS. Check that the cylinder location 

is ma.k<>d on each HT lead (numbgr<>d 1 
to 4 from the len·hand side). then pu ll the 
cap off each spar!< plug IHe iIIust.atlon). If 
compress<>d air Is available blow away any 
accumulated dirt lying in tile bottom of ea<:h 
plug well to prevent 11 fall ing into tll<:l engine 
when tll<:l plug Is f1IfTKIWKl. 
4 Using e~her the Yamaha plug socket or a 
deep socket type wrench, unSClllw the plugs 
from the cylinder head Isee illustrations}. lay 
each plug out in relation to ilS cylinder so that 
~ any plug shows up a problem. it will be easy 
to identity the troublesome cylinder. 
S Inspect the electrodes tor wear. l;l<Ith Ihe 
centre and side electrodes shou ld have 
square edges and the side electrodes should 
be of un iform thickness. Look for e~cessive 

deposits and evidence of a cracked or 
Chipped insulator around the centre electrode. 
Compare you. spar!< plugs to the cow spark 
plug reading chart at the end of this manual. 
Check the th.eads. the washer and the 
ceramic insu lator body for c.acks and olher 
damage. 
6 If the electrodes are not e~ces.sivel;· worn. 

1.21 Ensurelhat I tIe lockwashe. Is folded over agalnsl e flat 
larrowed) on ttle sprocket nul 

2.3 Pull the caps off the spark plugs 
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2.4& Insert the plug aocket Into the spark plug _11 - Yamaha tool 
ahown • . • 

2.4b •.• and unllCf'ew tha lpan. plug 

and I1 the deposits can be aully removed 
with a W"" bnish. and there .... rlO cracks Of 
chips visible in the insulator. the plugl can be 
(9~ and ... used. ~ In doubt COOaolnil!g 
the condition 01 the plugs. >epIace them with 
new Of\ft, as the .~pense is minimaL Nota 
II\aI new 8P8'1I1*.ogs should be fit1ed at evwy 
second ~ n tervlll. 
7 Betore nsuolln!;J the pIugI;. make ...... they 

are the COO9Ct type and neat range and cI>tek 
the gap between the sKUI (earth) al&etrodes 
and IIlI centre electrode 'SH Illu. lraUon, ). 
Compwe the gap to tllat s.pecified and adjust 
as neces&aIY. If the gap must be adjusted, ~ 
the sid& electrodes only and be v«y eart/ut 
not to chip or c:raclr. the insulator nose (SH 
IlIustrrionl. Make sure the sealing w ...... " in 
piIce 01 the plug before installing it. 

8 Sine. Ihe cylinder head is made 01 
aluminium. which Is I0Il and "!lily d3l'fla98d. 
Illruel the plug. into the head and turn the 
tool by I\and (SH liIul tratlon 2.4<:). Once the 
plUQI .... flnget·tight. the job can be finished 
w!1I'I ttIe 1001 aupplied or • socket WI'9IlCIl. If a 
lorq~ w......ch Is available. tighten the IiP8I1< 
plugs 10 thtl torque se"lng speciflfld 81 the 
~ 01 this Chapt .... Otherwise tiWlten 

2.4C The . park plug w ill be retained In tt.. sockat 2.7a Using. wire aauge to me ...... the l park plug electrode gap 

~B --"11IlJ 
Kr-A 

2. 7b The gapa betw .... the two ..... ~ "" IUId the 
centrto elKlTOdot IB) must be -* and as ~m.<I 

,/ 
./ 
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them by 114 to 112 turn alt .... 1hey have been 
fully hand tightened and have seated. Do not 
GYGI'-tight"" them. 
11 Install the ptug caps, making surethey k:>cale 
correctty 011\0 the plugs (see Illustration 2..3). 
Ensure Ihat the caps are corme<::ted to the 
corroct cyl inder - ~ch fiT lead should be 
marked with ~s cylir>der number (see Step 3) . 
10 Install the radiator (see Chapt&< 3). 

Renewal 
11 At the prescribed interval, whatevlIf the 
condnion of the existing spark plugs, remove 
them as described above and Install new 
~,. 

3 ldespeed 

1 Check and adjust the idle speed before 
alld att .... the ttvottle bodies ilf9 synclvonisOO 
(ba lanced). aller checking the va lve 
<::iearances, and when n is obviously too lligh 
or too low. Before adjusting the idle speed, 
make SUfll thfl valvf! clearances wet'9 checked 
al the previous prescribed interval, that the 
spark plug gaps are correct and that Ihe air 
l iHer is clean. Also. tum the hand lebars back
and·/OI'Ih and see if the idle speed chanQes as 
this is done. If H does, the throttle cabies may 
IlOt be adjusted or rooted correctly. or may be 
worn out. This is 11 dangerous condnion that 
can caUS<! 10 ... 01 <A>OIroI 0I1he bike. e.. """" 
to oom:w.:t this problem before proceeding. 
2 ~ ""Iline should be at normal opIII"ating 

4.Sa Remove the blanking plugs from the 
synchronis ing ho ..... . . . 

4.5c . . . then connect the vacuum gauge 

""H. 

3.3 l ocation of the Idle speed Itdju~ter 
(arrowed) 

temperatu ... , which is usually reached aft€!( 
10 to 15 minutes of stop-and-go riding. Make 
su ... the transmission is In neutral. aod plac<! 
thll mot<>rCycle on ~s cantrest.and. 
3 The idla speed adjust€!( is located on the 
left-hand side of the machine below the low!!< 
edge of the fuel tank (_ IIlu~tration). With 
the eng ne idling, turn the adjuster until the 
speed listed in this Chapter's Specifications fs 
obtained. Turn the knob clockwisa to increase 
idle speed, and anti-<:Iockwisa to dec!"aasa it. 
4 Snap the throttle open and shut a few times. 
theo recheck the idle speed. If necessary. 
repeat the adjustment procedure. 
5 If a smooth. steady Idle cannot be achieved, 
the throttle bodies may need synchron ising 
(see Section 4). Also oheck lhe operation 01 the 
' .... 1 Idle ..... rt and e~ami"", the int2>k" manifokb 
tor loose clamps and cracks which wil l cause 
an air leak. resu~ing in a weak mixlure. 

4.5b _ .• and press In the adapt ...... . . 

4.5<1 Connected ho.es on the right-hand 
side - cylinders 3 and 4 

4 Throttle body 
SYnChronisation 

.&. 
Warning: Patrol (gasollnaj Is 

, extramely flammable, so take 
• extra pr&Cautfons whon you worl< 

on any part of the fuel systtm. 
Don't smoka or allow open namfn or be,. 
ligh t bulbs near the worl< a,.lI, and don't 
worl< In 11 gllragl! wh.". If natural glls-!ype 
IIppllllnCflI~ presen t. " you splllllny luel 
on you. skin, rinse I1 off Immediately with 
soap and water. When you p&r1orm any 
kind of work on tha fuel systam, w aa. 
ufety gla""as IInd have a n,. axtJnguisher 
suitable fw e Cia" 8 typ& fire (fIamm.bIe 
liquids) on hand. 

.&. 
Wami1g:DollOtaBowuhaustgaHS 

, to OO/Id up In the worl< area; either 
• per10tm the c:hecI< ouISide or UM 1111 

&:h8u:st 9'" oxtraction system 
Special too l: A set 01 vacuum gauges or a 
manctn(ltar is neceSS/l1)' for tl!i5 job. 
1 Throttle body synchronisation ensures 
each throttle body passas the same amount 
of fueUalr mixture to each cylinder. This Is 
done by measuring the vacuum produced in 
each cylinder. Throttle bod ies that a ... out of 
synchronisation wil l result in increased fuel 
consumption. highe< engine temperature. less 
than idaaI throttle response and highervibralion 
levels. 8elore synclvonising the throttle bodies. 
make sum thet the vatve clearances and Idle 
speed 8ffl property adjusted. 
2 To synchronisa the throttle bodies yoo will 
need a salol vacuum gauges or a manom~ler. 
These instruments measure engine V8CLUm, 
and can be obt.ained from molorcyt.:le de.lers 
or mail order parts suppl iers. ~ equi~nt 
used should be su itable for a four cylinder 
engine and come complete with the nIICfIssary 
adapters and hoses to fit the take-oil palms. 
3 Start the engine and let it run until ~ ,eaches 
normal operating temperatu,e. then sh~1 It 
011. Support the motorcycle uplight on level 
ground using the centrestand . Flemove the 
fuel tank (see Chapter 4) 
4 locate the synchronising hoses on the 
left and right-hand sides of the throttle body 
assembly. Nota that the hoses lor Nos. 1 and 
2 cylinders ate on the left ·hand side and for 
Nos. 3 and 4 cytinders are on the right-hand side. 
Trace each hose to the Iront of the assem!:Jy to 
check which IIvottIe body ~ is connected to. 
5 Remove the ~anking plug from each hosa 
and connect it to the appropriala vacuum 
gauge or manometer hose with the ad,.:>ter 
("oe IIlu5trallons). Make sure tha No. 1 
gauge is attached to the hose from the ,",0. 1 
(left-hand) throttle body. and so on. 
8 Temporarily Install the fuel tank, allowing 
BCCfIsstothethroltlesynchronising screws!,," 
Illustration 4.9). 
7 Start the _ill<!,..-,d l1li ~ idle. making oure 
the speed is still correct . If tha gauges are 
f itted with damping adjustment . sel Ihis so 
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4.9 Turn the adjuster screws to Iynchronln tile gauge readings 5.1 Check the breather I>cnes jarrowed) lor blockage" 
(numbet"s Indicate cylinders) 

that the needle flutter Is just ellminatad but SO 

that they can still respond to smal l changes in 
~ssura. 

8 Use the No. I cylinder as tile base to whk:h 
all the others are matched. The vacuum 
readings lor the Nos. 2. 3 and 4 cylinders 
should be tile same as tile No. 1 cylinder. or at 
least w~hin the ma.>clmum difference specified 
at lhe begiM ing of this Chapter. 
9 If the vacuum readings vary, turn the 
appropriate adjuster screws until tile readings 
are all tile same (see illull18l1oo). Alter each 
adjustment, Open and close the throttle quickly 
to settle tile setting and check the reading on 
the gauges again. Note: " an adjuster screw 
is Inadvertently unscrewed, screw it in ~ of 
a turn, rhen make Bny fine adjustment to IfS 
sewng a<;<;Ording to the gauge readings. 
ID When a ll tha throtUe bodies a re 
synchronised. open and close the throttle 
quk:k~ to settle the sellings. and recheck tile 
gauge read ings. readjusting ij necessary. 
11 Remove the gauges and enSure that the 
blank ing plugs are installad securely (see 
illustration 4.5a). 
12 Install the fuel tank (see Chapt&r 4). 
13 If necessary, adjust Ihe idle speed (see 
Section 3). 

5 FII&I system, air induction ~ 
system (AlS) and EVAP ~ 
system :lE 

A 
Warning: Petrol (gasoline, la 

I uUeme'Y flammable, so taka 
• ph pre<;8ulions when )'Ou w"'* 

on sny part of th" f"el sfale m. 
Don't smoke or allow open flame. or bare 
light bull» near Ihe worllarH, and don't 
w<»* In " garage where" nllluml gas-typ<l 
appliance la present. 'f you spill any 'U,,' 
"" I""" ~ltln. rin.'" I' oH ;mmlK1i1ot,,/y will! 
"oap Bnd wllte •. When YOII perform IIny 
kind of work on the r".1 system, we.r 
safety gl •• ses and have. fire extinguisher 
sui/eb" for" CI"ss B type fire (ftammllbkl 
Nquids} on hand. 

Fuel system 
1 Raise the fuel lank (see Chapter 4) and 
check the undeI'sIde of the tank , the fuel supply 
hose "rd ~s union, a nd the tan k o"'lrl\ow and 
bmath ... hoses lot signs of leaks. cracking, 
hardenirlg 0< damage. Reptace any hose that 
has deteflorated with a new one (see Chap-

ler 4). Don" forget to ",speel the lower ends of 
the o%rllow and breather hoses for blockages 
(see illustration). 
2 If the joint between the fuel pump mounting 
plate and the tank is leaking. ensure the 
mounting boRs are tightened to the specil ied 
torque setti ng (5e<I Chapter 4): if the leak 
Pflrsists. remove the pump and lit a new 
gasket (see Chapter 4). 
3 Remove the tank and the air filter housing 
(see Chapter 4). 
4 Inspect Ihe hoses connected to the 
synchronising un~ and tile crankcas-e bre<;thet 
hose for signs of cracking, hardening Or 
damage (l ee illustration). Ensure Ihat Ihe 
hoses are held securely by Ihe spling clips 
and renew the clips 1/ they are corroded or 
sprained. 
5 Inspect tile pnts beIwoon tile fuel rail , tile 
injectors and lhe throttle bod;"s. If there are 
any fuel leaks. r8ITlOV<llhe fuel rail and fit new 
seals and O-rings to the Injectors (see Cilap
ler4). 
6 Make sure the jcints between the air fiRer 
housing and the throttte bod ies are in good 
cor.d~ion and that the clamp screws are not 
corroded. Note the correct location of the 
clamps (s" Illustration). 

5.4 Check the ho_ connected to the throttle synchronising unit 
(AI . Nota the crankcase breather hose (B) 

5.6 Clamps locate on tabs (arTOwed) to ensurtl correct position of 
clamp screws 
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5.11 Check the AIS hoses (arrowedj and the hose clips 

7 Check that the clamp screws on the intake 
manifolds between the throttle bod'es and the 
cylinder head are lighl (see Chapter 4) 

Air induction system (A'S) 
8 To reduce the amount o f unburned 
hydrocarbons released in the exhaust gases, 
an air Induction system (AIS) is fitted . The 
system consists of the CUI-olf vaNe (mounted 
in front of the battery housing), the read 
valves (/rtted in the valve CO\Ier) and the hose~ 
hn~ing them. The cut-off valve ia actuated 
electronicalty by the ECU. 
9 The system is not adjustat>e and requires 
little ~ To Q<U1 access for inspection. 
remove the air filter housing (see Chapter 4). then 
remove the battery housing (see 0Iapt...- 8). 
10 Note that carbon deposits inside the air 
fi ller housing, paniculariy 00 the right·hand 
side around the union lor the AIS hose. 
indicate a fault with the reed valves (see 
Sect ion 18). 
I t Check ItIat the AlS hoses are not kinked 0( 

pinched, are In good cond~Oon and are ~ 
connected at each end (see illustration). 
Repla~ any hoses that are cracked. split or 
generally deteriorated with new 011&$. Renew 
any sp01g ctips II\8.t are coooded orsprained. 
12 ~ the valve clearances a", all correct and 
the throWe bod ies have boon synchron ised 
and have no other tautts. but Ihe idle speed 
cannot t>e set property. il is possible that the 
AIS is faulty. Refer to Chapter 4 for further 
infonrnrJon 011 the syst""" and tor chocks if ~ 
is booIie'i""" to be faully. 

EVAP system (California models) 
13 Raise the foe! tank (500 Chapter 4). Visually 
Inspect alilhe syst""" hoses between lhe fuel 
tank and the roIl-o_ valve for kinks and splits 
and an)' other damage or deterioration. Make 
sure that the hoses are securely connected 
w~h a clamp 011 each end. Renew any hoses 
that are damaged or deteriorated. 
14 Refer to your dealer for turther information 
and tests on the system. 

6.38 Use an Alien key . • . 

6 Throttle cables 

1 Make Sure the throWe twistgrip mtates 
easJly from funy closed to fully open with the 
flont wheel turned at various ang les. Tha 
twistgrip should return automatically from fully 
open to fully closed when released. 
2 If the throWe sticks. this is probably du&to a 
cablela"l!. Rern<Jv~ 1!",,,,,I.>ftI~ (_Cl",.,:", 4) 
and lubricate them (500 SectiOl1 8). ~ the ,n_ 
cables still do not run smoothly in the outer 
cables. replace the cables with new 011&$. 

3 With the cables removed, check that tha 
twistglip turns smoothly around the hand:ebar 
_ dirt combined with a lack of lubrication 
can cause the action to be stiff. If necessary, 
unscrew the handlebar end-weight w,th a 
suitable Alien key and slide the twistgrip 0' the 
handlebar (see illustrations) . Clean an~ old 
grease from the bar and the inside of the tube. 

> > 

6.31> • . • to unscrew the bar end_weight • . • 6.30 . • . then slide the twlstgrlp off 
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6.4 Throttle cable freeplay is measured In tlmTlS 01 twistgrip 
rotation 

6.5 Throttle cable lock rin-g (A) and adjuster (8) 

Smear some new g.eaS\l of the sr-:nied type 
onto the bar. then rem the twistgrip. Install the 
kJbricated Of new ca~es. making sure they are 
COf'I'<)(:tly routed (see Chapter 4). If this fails to 
improve the operation of the throttle, the lau~ 
could lie in the thronJe bodies. Remove them 
and check the action of the throttle linkage 
and butterllies (see Chapter 4) . 
.. With the throttle ope<ating smoothly, chock 
for a small amount of freeplay in the opening 
cable, measured in terms of the amount of 
twlstgrip rut~li"n I.>t:I"r~ It,~ thrvlt l .. Ul'~"~' 
and compare the amount to that listed in this 
Chap!e<'s Specnications (see i llustration). If rt 
is inco<recl, adjust Itle cables as follows: 
5 Initially adjust lreeplay using Ih" adjuster 
in the throttle opening cable where it lealles 
the housJng on the handlebar. Loosen the lock 
ring and turn the adjust ... unlil the specified 
amount of freeplay is obtained. lhen retighten 
the lock ring (see illustration). Turn the 
adjusler in to increase lreBplay and out to 
reduce il. 

6 II the adjuster has reached its limit of 
adjustment. reset it so that the Ireeplay is 
at a maximum. then adjust the cables at the 
throttle :>Ody end as follows. 
7 Remove the fue l tank and air Iilter 
housin9 (see Chapter 4). Release the trim 
clip securing the clutch cable support 

6.7a Press in the Cflntre 01 the trim clip 
(arrowed) ••• 

bracket and displace the bracket (see 
Illustrations). 
8 Displace the left·hand corner of the heat 
shield to BlXesS the throttle cable adjust~
the upper cable in the bracket on the throttle 
bodies is the closing cable. and the lower 
cable is the opening cable (see illustraticn). 

6.7b . .. with a small screwdriver . . . 

6.7c . .. so that the clutch cable sUppOrt bracket can be 
displaced 

6.8 Throttle closing cable (AI and o pening cable (8) 
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6.10 Opening cable adjuster locknut {A} and &dJ~st9l' (8) 7.5 Measure the amount 01 fmeplay at the clutch lever end as 

9 There should be no discernable I,eeplay 
in lhe closing cable. If l'>8CessatY. loosen the 
Iocl<.nut on the closing cable adjuster and tum 
the adjuSlef until any slack is removed, then 
l;ghtoo the IocknU1 (see Illustration 6.8). 
to Now loosen the lockout on the opening 
cable adjuster and turn lhe adjuster nut until 
the specified amount of Iwistg,ip !'eeplay 
is obtained. then lighten the lockout (see 
illuslralion). Ensure that the adjuster elbow 
is aligned at the correct angle (see illus
tration 6.8) . Funher adjustments can now 
t>e made at the handlebar end ( ...... 3tep ~) 
11 the cables cannot be adjusted as specified, 
replace them w~h new ones (see Chapter 4). 

Warning: Turn Ihe /landlebars *' 1111 the way through their travel 
~ with the engine idling. Idle speed 

should not change. If It does, 
Ihe cables may be routed Incorrectly. 
Correct this condition !afore riding the 
motorcycle. 
11 Check that the throttle twistgrip operates 
smooth~ and snaps shut when released. 

7 Clutch and clutch cable 

1 Check that the clutch lever operates 
smoot~1y and easily. 
2 If the lever action is heavy or stiff. remoVe 
the cable (see Chapter 2, Section 12) and 
lubricale ~ (see Section 8). lithe Inner cable 
still does not run smoothly in the ooter cabte. 
",pl~c~ the c~h" wjjh ~ n ...... om •. I n~t~1I lhA 
lubricaled or new cabte (see Chaptef 2). 
3 I1 the lever itself is stiff. remOVe th<l 
/eVef from its bracket (see Chapter 5) and check 
for damage or distortion. or any other cause. 
and remedy as necessary. Clean and lubricate 
the pivot and contoct areas (see S<!clion 8). 
4 If the lever and cable are good. relar to 
Chapter 2 and check the release IMChanfsm 
in the dutch cover and the clutch ilse~. 
5 With tha clutch operating smoothly. 
check that the clutch l<lver is correclly 

shown (arT'Owedj 

adjusted. Periodic adjustmant is necessary 
to compensata for wear In the clutch plates 
and stretch of the cabla. Chack that the 
amount of Ireeplay at Ihe clutch /ave< &Od is 
within the spec~ications ~sted at the begim ing 
01 this Chapter (see illustration). 
6 H adjustrneo1 is requ;red.1oosen the k>d< ring 
on the adjuste< and turn the adjuster in or JUt of 
the handlebar bracket until the required amounl 
of freeplay is obtained (sae Illuslralion). To 
increase freeplay. turn the adjuster cloc<wisa 
(into the N!ver bracket). To reduce freeplay. turn 
11,,, «<Jjusl", i",';-clud, w;s~ (oul of lhe lever 
bracket). Tighten the locking ring securel)o: 
7 If all the adjustmant has bean laken up 
al the lever. reset the adjuster to give the 
maximum amount of freeplay, then sat the 
correct amount of froopIay using the adiuste< 
in the cable unde<neath the fuel tank. 
8 Remove the fuel tank and the air filter 
housing (see Chajlte< 4), Slacken the &quster 
Iocknut, then turn the adjuste< as required 10 
obtain the correct freaplay (sea Illustration). 
When the COfTeCt amount of lreeplay has bean 

7.6 Loosen lock ring lA) and turn adjuster 18) 7.8 Location ol lowe< clutch cable adjuster (arrowedj 
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8.S. Fit tile cable Into the adapt .... .. 8.5b . . . then tighten tha screw 10 sell It In 

achie';f)d,1'IOId , .... ..:I11A!er 10 prevent ~ nmting 
and tighten the Ioeknut. 
, Subsequent adjustments c.n now be made 
using the clutch lever IIdjlAt .... 

8 Stand, lever pivots and cable 
lubrication 

Pivot point. 
t sn:. the cootroIs. cables and various 0Iher 
componenR Of • motOfCycle ... exposed 10 
the element., they should be ctlecked and 
lubricated periodically 10 ensure safe and 
1JCub'--1ree operation. 
2 The ct.Jteh and Ink_ IewIr pivoU. IQO!resI 
pM)tt. ~"".-.cI g,NIc:t.oge IlM!r pM:Q 
n~, "stlndpil'ObtlhcoJdbe~ 
freQoenIIy. ~ order for the ~ 10 be ~ 
wherlI ~ wiI do the rnc:..I good, the ..... ' 'PO NI'~ 
&hcUd be mM' IrtIIed (Me Ct\apIe' ~ 
3 The lubricant recommeoded by Yamaha !of 
each application is listed at the beginning 01 

the Chf.pler. If chain Of cable lubricant is being 
lIWd. il can be appjied to the pivot joint gape 
and wit usually wOO its way Into the .railS 
where lriction <><X:In, ft<) less dipsS! mbIy 01 
the component is needt:od (however ij is always 
belt ... 10 do so and clean off all COITOSIoo, din 
and old lubricant firsI). 
" If motor oil or light grease is being uMd, 
apply ~ sparingly as it may attr;v;t on (wt"kh 
could cause the controls to bind or wear a' 
an 8CQ!I1.r8ted rala), Not.: An alrernalive 
lubncr1! for rIM control Ir<e/" pilIots I. a 
Glry-1IJtr. .lJOtICanl fWa/IIIOIe from many SO<.¥t:eS 
by difff!nInt tl&'1IIIS). 

Cables 
Spe<:ial tool : A cable lubricarmg ~t(W ~ 
fI8CI!SSa/)' for /his proceduie. 
5 To lubricate the cables, disconnK! the 
reIevam cable at its upper end, then klbricate 
it w~h a pressure adapter alld aerosol cable 
lubricant ISflI illustrallons). See Chapter 4 
lor Ihrollle ca ble removal procedllre', and 
Chapler 210r the clutch cable. 

&.$c ~!he ~ UISinG!he nom. 
~ InMned Into !he hole In !he adaptw 

Stands 
e The a\end return springs musl be capable 
01 retracting the stenl.t$1uIIy .-Id ~ !hem 
re"acled when lhe molon.:y<:le Is In uw. 11 
a apring has sagged or broken, il must be 
replaced with a .-- CII"Ie i_ Illus trations). 
1 It necessary. reler 10 the procedu-e .n 
Chapter 5 10 remove the stands. 
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9 Cooling system 

Check 
At. Warn/nil': TII<I eng;rnI must be cool ill before beginning 11li$ procedure. 

1 Chock the coolant level in the reservoir (see 
PNr-ride checks). 
2 !I nned, ~ the falI1ng (see Chapter n. 
Remove the fu!ll tank (sea Chapter 4). Check 
the entire cooIilg system for evicIBnce of leaks. 
Examine each coolant hose along its entire 
length (see illustrations). Look for cracks. 
splits, abrasions &'Id other signs of deteriol'atioo. 
Squeeze each hose at ~anous points. They 
should feel firm, yet pliable, and retum IQ their 
original shape when rOOased. 11 they are Ctacked 
or hard, replace thI!m with new <lrlIlS. 

3 Check for evid&nce of I .... ks at each cooling 

9.2b ... Including the pump bl1lather hose (AI and fast Idle urit 
hO&8(O) 

system i'int. If necessary. tighten the hose 
clips carefully to prevent future leaks 15ee 
illustration). 
4 E><an-<ne the oil cooler nJet and 0UI1et hoses 
for da~ aoo signs of deterioration - the 
cooler is on the front 01 the engine. Ensure that 
the hose dips are secure and that there am no 
signs 01 ether coolant or ail leaks at the ail cooler· 
t<.K:rankcase joint. H there is, relet to Chapter 2 -
rt cooIanI is Ieakilg replace the cooler with a new 
one, and 'oil is Ieakilg first make we the cooler 
bolt is t~teoed to the specifted torque. and ff 
rt is, or ~ leaks pet1IISlS. """'MI the cooler ana 
replace the o-mg with a new one. 
5 Check for leaks around the pump on the 
right-hand side of lhe engine {see IIlust.alion). 
It il is lea~ing a.ound Ihe cove •• chec~ Ihat 
the bolt~ are tight. If they are. remove the 
cover and replace the Q-ring w~h a new one 
{see Chapter 3). I1 it is leaking around the 
crankcase. remove the pump and repl~ Ihe 
body 0-. ng with a new one {see Chaplef 3). 
6 To pre·,ent water leaking from the cooling 

9.3 Ensure the hose clip s are tl9htened 
securely 

system 10 the lubrication system and vice 
versa. two seals are filled on the wale. pu"'p 
shaft. If either seal fa ils. a drain hole In :he 
underside 01 the pump body al lows the 
coolant or oil to escape and prevents th.m 
mixing. Look for tell-tale signs 01 leaks whOM 
the wa'e' pump body enters the crankcase 
{see illustration) . 

9.5 location of the water pump {arrowed) 9.6 Check for si9ns 01 leakage from the pump drain hole 
(arrowed) 
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9.108 Loosen the cap lock bolt . . . 9.IOb . _. then lurn the cap anti-clockwise 

7 The wale( seal on the pump shaft is of the 
mechanical type and bears on the inner lace 
of the pump body and the roo, face of the 
pump impeller. The oil seal, which is mounted 
in the pump body, is 01 the normal feathered 
lip type. If there are signs of coolant leaking, 
retnOV9lhe pump and replace the mechanical 
seal with a new one. If it is 0;1 that is leaking, 
or if the leaks are white with the texture of 
emulsion, replace t>olh seals with new ones 
(the mechanical S<lal has 10 be removed in 
order to ren1OVf! the oi l seal, and it canOOl be 
reused), Refer to Chapter 3 for seal renewal. 
8 Check the radiator lor leaks and other 
damage. Leaks in the radiator leave tell-tale 
scale d"pos~s or coolant stains on the outside 
of the core below the leak. If leaks are noted, 
remove the radialor (500 Chapter 3) and have 
it repaired by a specialist 
Caution: 00 no t use a liquid IfIak s topping 
compound to try 10 rep<Jlr IfWks. 
9 Check the radiator lins for mud. d irt and 
insects. which may impede the flow 01 air 

Ihrough the rad iator, If the fins are dirty. 
remove tile radiator (see Chapter 3) and clean 
it, using water or low pressure compressed 
air directed through the fins from the back, If 
the fins a-e bent or distorted, stra;ghten them 
carefully 'N~h a screwdriver. Bent or damaged 
fins will resUict the airflow and impair the 
eflic",nc~ 01 the rad iator caUSing the engine to 
ovemea1. Where there is SIlbstantial damage 
to the radiator's surface area. renew the 
radiator. 
10 Loosen !he radiator pressure cap lock bolt, 
then undo the cap by turning it anti-clockwise 
until it reaches a stop (see lIIustratlons), 
I1 you hear a hissing sound Ondicat ing that 
there is still pressure in the system). wait until 
it slops, Now press down on the cap and 
continue turning until ~ can be removed (see 
illustration). Note the location 01 the locking 
m". 
11 Check the condition of the coolant in the 
system. ~ It Is rust-coloured oril accumulations 
01 scale .re visible. drain. Ilush and refil l the 

system with new coolant (see be~). Check 
the cap seal lor cracks and other damage. 11 
in doubt about the pressure cap's conditilll. 
have ~ tested by a Yamaha dealer or replace it 
with a new one. 
12 Check the antifreeze content of the 
cooant w~h an an~freeze hydrometer, A weak 
mixture will not provide proper corros on 
protection. Sometimes coolant looks like it's 
In good cond~ior1. but m;ght be too d ilutec to 
offer adequate protection. I1 the hydrometer 
indicates a weak mixture. drain. flush and refi ll 
the system (see below). A higher than specifled 
concentration of ant ifreeze decre ases 
the performance 01 the cooling sysl~m 
and should only be used when additl01al 
protection against freezing is needed, Refer 
to the manufacturer's specifications wt,en 
a~er>ng the specilied ratiQ of dislil'ed water to 
an~frooze. 

13 Ensure that the locking lab On Ihe 
pressure cap is in the correct position (see 
illustration) - the cap wi ll nOI l it correcll, il 

9,IOe Lift the cap off noling the locking lab (A) and cap seal (8) 9.133 Check the POS~IOf1 ollhe tocking tab (arrowed) before 
fitting the cap 
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9.13b Don't forget 10 tighten the lock bolt (arrowed) securely 9.1 Sa Location of the radiator pressure cap Inside the !airin9 

the tab is misaligned. Install the cap by turning 
it clockM8e until il reaches the fi rst stop then 
push down 00 the cap and continue turnlJllj 
unt il it will turn no further. rlQhten the lock boil 
securely (SH lIIusttation). 
14 Start the engine and let It reach normal 
operating temperature. then check fOf leaks 
again. AJ? the coolant temperature increases 
beyond no.mal, the lan should come on 
automatica lly and the temperature should 
begin 10 drop. If i\ does not, refer 10 Chapter 3 
and check the fan switch. fan motor and fan 
cireuit carefulry. 
15 lIthe coolant l8'.'ej Is coosistenW low, and 
no evidence 01 leaks can be lound. have the 
entire system pressure-checked by a Yamaha 
dealer. 

Change the coolant 
~ Wamlrlg: AJIow the M g;ne to cool ill complelely b e fore p erforming 

this maintenance operation. Also, 
don't a/Iow an tifreeze to comB Into contBCt 
will! your skin or the painted surfaces of 

Ihe motorcycle. Rinse o ff spills immediately 
w/lh plenty of water. Anllfreeze Is highly 
toxic if ingested. Never leave antifreeze 
lying around In an open containe r or in 
puddles on tho floor; children and p els 
lOre atlracled by lis sweet smell and msy 
drin k 11. Chock wl lh local aulhorilles 
(coundls) sboul disposing of snlifreue. 
Msnycommuniti&s have collection cent"", 
where antifreeze csn be disposed of safely. 
Antif,..eze Is also combuslib/e, so don't 
store it near open flames. 

Oral,.ng 

16 S~pport the motmcycla upright on level 
ground using lha cenlrestand. 
17 REmOVe the coolant reservoir (see Chapter 
3). E~ Ille contents of the reservoir into a 
su itab:e container, rioss the inside with clean 
water and refil ~ to the machi"",. 
16 Remove Ihe rad iator pressure cap (S<1e 
Step 10). Note that on machines filled wrth a 
fairing (olller than S2 models) it i"S necessary to 

remove the fairing trim par.el (see Chapter 7) to 
access tha press ...... cap (s_ illustrations). 
19 Position a su itable container bene"th the 
drain bolt on the water pump. RemO·/B the 
boil . noting that the coolant will sp~rt out 
(so hold the container up to rt) and alfow lhe 
coolant to completely drain from the system 
(see Illustrations). Retain the old seal ing 
washer for use during flushing . 

Flushing 

20 Flush the system with clean tap water 
uy i,,~ .. rli"\I ~ \I~(ll .. n l)Us .. In the rad iator 
'iller neck. Allow the water to run throuil the 
system until I1 Is clear when it f lows out of 
the drain hole. 11 there is a lot of rust in the 
water, remove the radiator (see Chaptef 3) and 
have ~ professionally c leaned. If the dra n hole 
appears 10 be clogged with sediment. remove 
the wate!" pump cover and clean the inside of 
the pump (see Chapter 3). 
21 Install the drain bolt using the old sealing 
washer. Fill the system via Ihe radiator with 
clean wate!" mixed w~h a fiushing compound. 

9.16b Location of the radiator pressure cap - s:z models 9.19 Draining the coolant from the water pump drain hole 
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10.3 Remove the oil filler cap from the top 01 the cl utch cove , 10.4a location of the oil drain plug (errowed) 

Make sure the flushing compound Is 
compatible with aluminium components, 
and follow the manufacturer'S Instructions 
carefu lly. Install the pressure cap. Fill the 
coolant resefVOir to the FULL mar!< w~h cl<!;ln 
water. 
22 Start the engin", and allow it 10 reach 
nOfmal operating temperature. Let it run for 
about ten minutes. 
23 Stop the engine. Let it cool for a while, 
then cover !he pressure cap w~h a heavy rag 
and turn il anti-clockwise to the first stop, 
rel" ... ing .. ny pre~3U'" th .. 1 mey be pr,,"""! 
in the system. On<:e the hissing stops, push 
down on the cap and remove it completely. 
Drain the system 0IlCfI again. 
24 Drain the system again, 
25 Repeal Steps 20 to 23. fi lling the system 
w~h clean water only. 

Refilling 
26 Fit a new seal ing washer onto the drain 
bolt and tighten i' to the torque sett ing 
specified at the beginning of this Chapter, 
27 Fill the system via the radiator with the 
specijied coolant mixture (see this Chapter's 
Specif icat ions). Note : POllr the coo/an! In 
s/cwly 10 m;n;mi~ ~ amoon! 01 elr 90Ienng 
the system. When the system appears lu ll, 
move the bike off ~s stand and shake ~ slightly 
to d issipate the coolant. then place the bike 
back on the stand and top the system up. 
28 When the system is full (all the way up to 
the top 01 the rad iator l il ler neck). install the 
pressure cap. Now l ill the coolant reservoir to 
the FUll mark and l it the cap (see Pre-ride 

"",'" 29 StaM the engine and allow it to run lor 
several minutes. Flick the throttle open 3 or 
4 times. so that the engine speed rises to 
approximately 4000 - 5000 rpm. then STop The 
eng ine. Any air trapped in the system shoukl 
bleed back to the top of the radiator. and the 
lev91 will drop. 
30 Wail a rew minutes for the coolant to 
settle. then check the coolant level in both The 

radiator and the cooiant reservoir. II necessary. 
lop up the radiator to the base 01 the liller 
neck. then install the pressure cap and tighten 
the lock bolt securely. Also top up the coofant 
reservoir 10 The FUll mar!<. 
31 Check the system tor leaks. 
32 Do nol d ispose of the old coolant by 
pouring It:lowll the drain. Instead pour ~ into a 
hea..y plastic container, cap it tightly and take 
it into an authOlised disposal site or service 
STation - soo Warning al the beginning of this 
Section. 
33 In~t~ 1 1 th .. r .. m~ininO "nm(>(>(l""t~ in th .. 
reverse oder of removal , 

10 Engine o il and filter 

Warning: Be careful w~ draining 
~ the 0;/, e s the exhllust pipes, the 

.L..!..l. IIIIg ;ne, and the oil itself can causa 
se""", bums. 

Engine oil 
I Regular oil changes are the single most 
important maintenallCe procedure you can 
perform on a motorcyc le, The oil not only 
lub~cates the internal parts of the engine. 
Transmission and c lutch, buT it also acts 
as a coolant , a cleaner, a sea lant, and a 
protector. 8ecauS<'l 01 these demands. the 
oil takes e terrilic amount of abuse and 
should be replaced often with new oil of the 
rerommencled grade and type. Sal<ing a little 
money on the d ifference in cost between a 
good oillilld a ch&ap oil won't payoff if the 
engine is damaged. The o il lilter should be 
changed with every second oi l change (see 
Steps 10 and 11). 
2 Belore changing the oil, warm up the engine 
so the oil ... iII drain easily. 
3 Support the motorcycle upri!lht On level 
gfO<Jnd and place a clean drain tray below 
the engine. UnscttIw the oil lilter cap from the 

clutch cover to vent the engine unit and to a::t 
as a reminder That there is no oil In the engine 
(SH lllustratlon), 
4 Unscrew the oil drain plug lrom the left·hand 
sooo of the sump and allow the Oil TO flow into 
the drain tray (SH II lustrat lonl. Discard the 
sealing washer and replace it w~h a new one 
(s"," Illustration). 
5 When the oil has completely drained. fit the 
plug with its new washer and lighten ~ to the 
torque selling specified at the beginning of 
this Chapter. Avoid overtightening. as you .... ill 
darnag .. the ..... np. 
6 Refill the engine to the Specified low"; usir>g 
the recommended type and amount of oil (see 
Pre-ride c/locks). Wrth the moIOlcycle upright. 
the oil low"; should lie between the maximu'Tl 
and minimum level l ines on the dipstick. 
Install the liller cap (see illustration 10.3). 
Start the engine and let it run for two Or 
three minutes. Stop the engine, wait a few 
minutes. ttlen che<.:k the oil Iev"; If necessary. 
add more oil to bring the lavel almost up 
to the maximum level line on the d ipstick. 
Check that there are no leaks afO<Jnd the drain 

.'" 7 The old oi l drained from the eng ine cannot 
be re-used and must be disposed of property. 
Check with your local refuse disposal 
company. disposal facility or environmental 

I D.4b Replace lht! o ld sealing washer with 
a new one 
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10.9 Location of tI>e 011 fill&< (arrowed) 10.10 EnsurlI t he lilter ... moving 1001 ia a good fit on the cartridge 

agency to see whether they will accept 
the used 011 for recy<:l ing - most will. Don't 
pour used oil into drains or onto th9 ground. 

0 11 • ••• ' ' '' 
010066 33 66 
w .... .aI, ...... , ......... k 

Nole: It is 
antisocial and 
lIIeg81 to dump 
011 down the 
drain. To find 
the /ocJJlion of 
your local 011 
tweyCling h<ln*. 
call this number ,_. 

In the USA, note that any oil suppll'" must 
~t used 0// for recycling 

Oil filter 
Sp&elal tool: A filter removing tool is neceSS8l)' 
for this job (see illustration 10.10). 

8 Drain me engine oil as described in Steps 2 
to 5. 
9 The oi ji~er 's located on the lower left ·hand 
side of ihe eng ine (see illustration). Place 
the drain tray below the oil filler. Clean Ihe 
crankcaw around the l iller and displace the 
sK>estanj switch wiring to allow access to Ihe 
fiHer. 
10 Unscrew the fi lter using If fil ter removing 
tool (5'" Illustration). Nole: Make sure yoo 
purchaSll lhe correcl sJza of oil lil rer roollo fir 
Ih<> y"mah" fill", carlridg<> _ many oi% ... ar. 
IJvajlabl8, A flHer tool that can be used w~h a 
socket ,,'reoch is the best as it al lows the new 
fil ter to be tightened to the spec if ied torque. 
Tip any residual oil into the d rain t ray. 
11 Cleal the sealing surlac::e on the crankcase 
carefully w~h a suitable solvent. Smear clean 
engiM oil ooto the seal 00 the new fil ter. then 
screw the filter onto the engine until the seal 
just sealS (see illustrations) . 11 a suitable oil 
fil ter tool is being used, tighten the filter to 
the torque setting specified at the beginning 

Of/hiS Chapler. Otherwise. bghten the f ilter as 
tight as possible by hand. or by the number of 
tums specified on the filter or ~s packaging. 
Notll ' Do not use a slrap or chain wrenc," 10 

lighlen IIIIl filter es you wi" damage it 
12 Refill the eng ine to the specif ied le'l'el:ooe 
Step 6) , 
13 Remember 10 drain all the old oil from 
the filter into the drain tray. Note thal lhe ok! 
fi lter shook! be taken to the oi l disposal facility 
rather than disposed of with the household 
rubt);sh , 

11 Brake system 

Brake system check 
1 A routi nll chKk ot the b rake system wil l 
enSure that any prob lems are discovered 

10.11a Lubricate the fllte. seIll w i lt! clean oil .•• 10.11 b • •• then install the fllte. and tighten it as describftd 
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11.5 InSpeCt the brake connedlons and hoses lor cracks and 
Conk ing Hufd 

11.8 Adjust the mllr brnke light switch with the nlll (IIITOW .... 

and remed ied before the rider's safely is 
jeopat'd ised 
2 Check the bra~e lever and pedal for 
looseness, rough action, excessive p lay, 
bends. and other damage, Replace any 
damaged parts wrth new ones (300 Chaplet 5). 
Clean and lubricate the lever aoo pedal p;vOlS 
~ their action is stiff or rough (see Section 8). 
3 Make sure all brake fasteners are light. 
Chock the fl uid level in the reservoirs (see 
Pre·ride checks). Inspect the brake pads for 
wear (see Steps 11 to t 6) 
4 If the leve< or pedal action is spongy, ~eed 
the brakes (soo Chapter 7). Don" forget to 
change the brake flu id alllle spec~ioo service 
interval. 
5 Loo!< for leaks at the IloSe connections and 
check for cracks in the hoses themselves (see 
Illustration). The hoses shou ld be renewed 
a\ the specified service inte<Val - or SOO/lIlf ~ 

they show signs of damage or det<)rloration 
(sea Sleps 18 arid 19). 

6 Chec~ the brake maste< cylirlde< and caliper 
seals fOl signs of leaking fluid (see Sleps 20 
and 21). 
7 Make sure the brake light operates wIIen the 
fronl brake lever is pulled in. The front brake 
lighl swrch, mounted on the urld"""de of Ihe 
master cylinder. is not adjustable. If ~ falls to 
operate properly. check ~ (see Chapter 8). 
8 Make sure Ihe brake lighl is activated 
jusl before the reer brake takes effect. The 
switch is mounted behind the rider's rlght
hand footrest b.acket. If adjustment is 
necessary. hold the switch and turn the 
adjuster nul on the switch body until the 
!>raka light is activated when 'Dqui.oo (see 
Illustration). U the brake light comes on 
too lale. lurn the nut clockwise. U tha brake 
light comes on too soon o. is pennanently 
on. turn the nut anll-<:Iockwise. If the switch 
doesn't <>petate the brake light. check ~ (see 
ChapterS). 
9 Tha front brake laver has a span adjuster 

which alters the distance 01 the leve. from 
Ihe handlebar. Each selling is idenMied by 
a number On the adjuster which aligns with 
an arrow on the leve< (see 1III,I,lrallon). pun 
Ihe laver away from tha handlebar and turn 
lhe adjuster until the setting which best s,ils 
the rider is obtained. There are five settings 
sel1lng 1 gi'l'eS the la",esl span. and setting 5 
the smallest. When making adjl.lStment, m~ke 
'I,Ire the ma.ks between the leve. and Iha 
adjustllf al ign to ensure correct engagement 
or the adjuster selling. 
10 Check the pos ition of the brake pedal. 
Measure the distance between the top of the 
brake pedal and the upper edge of the footrest 
(see 1III,1,tratlon). Compare lhe resun wilh the 
specifICation al the beginn ing of this Chapter. 
If the pedal height is incorrect, or ~ the rider's 
preference is different. loosen the IocknUl on 
Ihe maSler cylinder pushrod. then lurn the 
pushrod using a spanner on the hex III Ihe 
top of the rod until lhe pedal is at the COI"Iect 

11.9 Set th9 'p"n a<ljl,lster (arrowadJ to the most comfortable 
setting. Note the register mark on tll6 leyer 

11.103 Measure the brake pedal height beiween the two points 
(arrowedJ 
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11.1Ob Loosen Iocknul (AI and adjust pushrod at hex (B). making 
sure rod end Is still visible in hole (C) 

Front brake pad wear can be chack&!! from the rear 01 the 
!:"Iiper .. 

tt .llb .•. but a better assessment can be made with the caliper 
displaced 

11.12 Checking the front brake pads on S2 m odels 

or desired height (see illustration). After 
adjustmenl check that the p!.Jshrod end is stil l 
visible in !he hole in the cle\lis. On completion 
tighten the Iocknul securely. Adjust the rear 
brake light switch alter adjusting the pedal 
pos~ion (see Step SI. 

Brake pad wear check 

A 
Warn ing: The dusl created by 

, Ihe brake system may contain 
• asbestos, which is harmful to 

your hNlth. Never blow If out with 
compressed air and don't Inhale any of It 
An /JPPI'OY&d fittftring mask should be wom 
whflll waning on the broke$. 
li On bikes 111100 with two-piston sliding 
front brake calipers (all except S2 models) 
the pads can be Checked from th<l rear 01 
the caliper (see illustration). However, if the 
pads are dirty or ~ you are In doubt as to the 
amount 01 Irict ion material remaining. it is 
advfsable to follow the procedure in Chapter 6 
arid displace th<l calipers - the pads can then 

be lifted off thecaliper brackets and inspected 
ind ivicualty (see illustration) . 
12 On S2 models. the pads must be 
removed from the calipers lor checking (see 
Illustration) - fol low the procedure in Chap
tar 6_ 
13 Tte rear brake pads on all models can 

11.13a Rear brake pad wear cen be 
checked from the rear of the caliper 

(arrowed) . . 

be checked from the rear of tha caliper (see 
illustration) . However, il the pads are dirty or 
~ you are in doubt as to the amount 0/ friction 
material remaining. it is advisable to 1{)llow th<l 
procedure in Chapter 6 and remo\'e the pads 
so that th<ly can be inspected irldividually (see 
IIlustrati{)n) . 

11 .130 .•. or they can be removed and 
checked Individually 
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11 ,14 Nole the wear indicator grooVH (arrowHl) t 1.1 S Note the two separate sections ollrktlon material bondtd 
10 the backplale 

14 Some brake pads have wear ind icator 
groovtls - ~ they ar<J worn 10 the limit , new 
ones must be installed ( ...... illustration). 
Nole: Some after-market pads may use 
ditlerenl wear indicators; always chftck with 
your supplier b<J/oro fitting. 
15 On the $2 model used to illuslrat" this 
procedure. the!!'Onl bral<e pads fuatured two 
separate sections of friction material bonded 
to each backp!a\a (see lIIustretlon) . Warning: 
ThfI gap between tile 1rlc00n materia! is not a 
_ indicator gr'OO"'" 

16 In all cas&s. ~ is advisable 10 measure the 
thickness of the friclion material and compllf9 
the result with the Specifications al the 
beginning of this Chapte, (see Illustration). 
If the pads are worn to the limit new ones 
must be installed (see Chapter 6). Note: It is 
not possible to degrease the friction mat9lial; 
if the pads are conramill8t9d ill any way /lI6y 
must be renewed. 

Brake fluid change 
17 The brake flu id should be changed at 
the spec ified servk:e inteNal or whenever a 
mast&< cy1 indar or caliper overllaul is carried 
out Relar to Chaptar 6 for details. Ensure that 
alt the old f luid is pumped Imm the system. 

11.16 Measuring the thickness 01 the 
friction material 

Check th~ level in lhe fluid reservoir and test 
lhe brakes before riding the motoo:ycle. 

Brake hoses 
18 The hoses wi ll delenOlate with age and 
even il they appear to be in good cond rtion 
they should be replaced w~h new ones at the 
spe<.:~ied service intarval (see Chaptar 6). 
19 Always replace the banjo unk>n sealing 
washets with new ones when fi tting new hoses. 
Refill the .ystem with new brake ffuid and bleed 
the system as desCtibeCI in Chapter 11. 

Brake caliper and master 
cylinder seals 
20 Brake syslem s8;lls will deteriorate Over 
a period :>f time and lose their effectiveness. 
Old master cylinder sea ls wil l cause sticky 
operation of the brake lever Or peda l: o ld 
caliper seafs will cause the piSloos to stick 01 
f luid leak OUI. The seals shoutd be renewed 
at the specil ied service interval or sooner il 
defects a"G evident . 
21 Repltce all the seals in each caliper as a 
set - a rebWld kit for each caliper is available. 
Front and rea r master cylinder seals are 
supplied 'lS a kit atong with a new piston and 
spring assembly (see Chaptar 6) . 

12.23 Make sure there Is a cap on each .... 

12 =,s, wheel bearings and , 

Wheels 
1 Cast whaets are virtually maintanar>C<l f"*, , 
but they should be kept clean and checked 
periodK;aJly for cracks and other damage. Aso 
check the wheel runout and alignment (see 
Chapter 6). N ..... er attempt 10 repair damaged 
cast whee1s: they must be Illplaced w~h ni!W 

~. 

2 Check Ihe tyre valve rubber 10. signs 01 
damage or deterioration and have it Illpiaced 
with a new one if oecessary. Also. make SU'I'! the 
valve cap is in place and tight (see illustration). 
Check that the wheel balance weights are 
bed firmly to the wheel rim (see lllustratlm). 
If the weights have fallen off. have the ~ 
IOOaIanood by a moIorcyckI tyre specialist. 

Wheel bearings 
Note: Avoid using a high pressure cleaner 
around the wheellwbs. Walef may pene/llIte 
the wheel bearing seals and wash out !he 
glll8se, leading 10 corrosion and premawre 
beating failure. 

12.2b Check the security 01 any wheel 
balance welghta (arrowedj 
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12.5 Cheeking tor play in tke wheel bearing s 13.3 Inspect IIMI fori< Inner tubes for surface dama~ and oil 
leakage 

3 Wheel bearings wW wear over a period 01 
time and rasuH in handling problems. 
4 Support the motorcycle upright using Ihe 
"""t"",tand. Check tor any play in the beari"{lS 
by pushing and pulling each wheel against the 
hub (s.ee lIIuslratlon), AJso rotate the wheels 
and check that they spin smoothly and quietly, 
but do not mistake bfake pad-le-disc noise 
for ooisy bearings . 
5 If any play is detected in the hub. or if the 
wheel does not rotate smoothly (and this is 
not due to brake Of chain drag). the wlle .. 1 
must be removed for tho<ough inspection of 
the bearings (see Chapter 6). 

1)< ... 
6 Check Ihe tyl"9 condit ion and tread depth 
thoroughly (see Pnt-ride checks). 

13 Suspension 

1 The suspension components must be 
maintained In top operating condition to 
ensure lider safety, Loose. worn or damaged 
suspension par1S decrease the motorcycle's 
stability and control. 

Front suspension check 
2 While standing alongside the motorcyt:le, 
apply the fronl brake and push on the 
handlebars 10 compress Ihe forks several 
times. Check that they move up and down 
smoothly w~hot.rt biro::!lng. If binding is feU, the 
forks should be disassembled aod inSpeeled 
(see Chapter 5). 
3 Inspeet the fOl"k inner tubes lor signs 01 
scratChes. corrosion and pitting, and oil 
leaks (see Illustration). Disp lace the stone 
guard Irom the top 01 the lone outer tube, 
then carefu lly lever the dust seals out using 
a Ilat·bladed screwdriver and Inspect the 
area around the fork seals (see Chapter 5). 
Any scratches, corrosion and pitt ing will 

cause premalura seallailure. I1 the damage is 
e~cHSive, new tubes sholdd be installed (see 
Cha.:>ter 5). 
4 If:>i l is leaking, new seals must be fitted (see 
Chaoter 5). II there is evidence 01 corrosion 
between the seal retaining ring and ~s groove 
in the lone outer tube spray the area with a 
penetrative lubricant , otherwise the ring will 
be difficult to remove if needed. Press the 
dust seal back into place on complet ion. 
5 Check the tightness of all suspenSion nuts 
... 1<.Il>uIl~ I" 00 ,;ur ~ n"Jlr~ I ",v~ w",""'-' ""-, 
referring to the torqUl! settings spec~iOO at the 
beg"ming of Chapter 5. 

Rear suspension check 
Note: Avoid using a high pressure cleaner 
around fhe swingarm pivOfS and the lower 
shock absorber mounting. Water may 
penetrate /he bearing sea/s and wash out /he 
grl;J8Se, leading 10 corfO!iion and pramarura 
bearing failure. 
6 Inspect the rear shock lor fluid leaks and 
loose mountings. If the shock is l\laking, a 
new one sholdd be installed (see Chapter 5), 
7 With the aid of an assistant to support the 
bike, compress the rea r suspension seyeral 

13.6 Checking lor play In the swlngarm 
bearings 

times. It shou ld moye up and dow, fre..ly 
without binding. If any biro::! ing is felt, tt>e worn 
or faulty component must be identified and 
checked. The problem could be dUI! to either 
the shock absorllflr, the suspension linkage 
components or the swingarm components 
(see Chapter 5). 
8 Support the motorcycle on the centfestand 
so that the rear wheef is ot! the ground. Grasp 
the swingarm and rock ~ from side to side -
there should be no discernible move"ent at 
tho ...-.d. of the .wingarTn (Yamah<l .pacify a 
maximum of t mm sideplay) (see illustration), 
11 there is a litlle movement Of a slight clicking 
can be heard, Inspect the tightness 01 all the 
rear suspens ion mounting bo lts and nuts, 
relerring to the torque settings spetified at 
the beginning of CMpter 5, and re-check 10< 
movement. 
g Next, grasp the top 01 the rear wheel and 
pull ~ upwards - there shou ld be no dis-;ernible 
lreepfay be/Off! the shock absorber be-gins to 
compress (see Illustration). My lreeplay fe~ 
in e~her check indicates worn bean","s in the 
swingarm, or worn shock abSOfber rrIOJntings. 
The worn components must be identi1ied and 
checl<ed (see Chapter 6). 

13..9 Checkin9 for play ,n the rear $hoc k 
mountings 
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13.10 Push the sw;ngarm trom slde-to-side end c~&Ck for 
play at (AI 

13.11 Swlngarm st>ould move freely up and down 

10 To make an accurate assessment 01 the 
swingarm bearings it is necessary to remove 
the rear wheel (500 Chapter 6). Grasp the rear 
of the swingarm with one harK! and piaCfl your 
other hand at the junction of the swingarm 
and the frame. TO)' to move the rear of the 
swingarm from side-ID-side (see IlIustllltion). 
Any W<lar (play) in the bearings should be fell 
as movement between the swlngarm and 
the frame at lne front . If there is any play. the 
swing arm wil l be felt to move lorward and 
backward 81 the front (not from side-ta-side). 
11 Next, move Ine sw'ngarm up and dOwn 
through ~s fu ll travel - il should move freely. 
without any binding or rough spots (,., .. 
Il lustration). If any play In the swingarm is 
noted. or if the swingarm does not move 
freely. remove the swlngarm fO( InspecUon of 
the bearings (see Chapter 5). 
12 The rear shock Is adjustable for spring 
pre-Ioad (See Chapter 5). 

Front fork oil change 
13 Allhough there is no set interval lor 
changing the lori<. Oil. note that the oil will 
degrade over a period 01 time and lose its 
damping qualit ies . Reler to Chapter 5 lor 
details of front lork removal, oi l d rain ing 

14.5 Che.::king lor play in the ste-ering 
head bearings 

and refiling. The forks do not need to be 
completely d isassembled to changa the oil. 

Rear suspension bearing 
lubrication 
14 Over a pei"iod of time the grease In the 
swingarm and lower shock absorber bearings 
will be washed out (especially if p ressure 
washers are used) 0( will harden allowing the 
ingress 01 dirt and water. 
15 The 'wingarm should be disassembled at 
the speci'iecl service interval and the bearings 
Cleaned and re·greaSed as necessary (5ef1 

Chapter 5). 

14 Steering head bearings 

Freeplay check and adjustment 
1 Steering head bearings can become 
dented. rough 0( loose during normal use 01 
the macl"ine. In extreme CIIS&S. worn 0( loose 
steering head bearings can cause steflring 
wobbla - a condit ion that is potent ially 
da.ngeroos. 

14.7 Loo""n the fori< clamp bolts on both 
sidfls 

Check 

2 Support the motorcycle in an upright 
pos it ion on the centrestand. Raise the front 
wheel off the ground either by having an 
assistant push down on the rear. 0( by plac ng 
a support under the engine. 
3 Point the front wh ..... 1 straight-ahead, and 
slowly turn the handlebars from sida to side. 
Any dents 0( rooghr>ess in the bearing races 
will be leIt and ~ the bearings are too tight ,he 
bars will not move smoothly and freely. If me 
bearil>'JS are damaged 0( the action is rouQh. 
they should be replaced with new ones (see 
Chapter 5). 11 the bearings are too tight they 
should be adjusted as described below. 
4 Again point the wheej straight·ehead. and 
tap the lront 01 the wheel to One side. The 
wh~ should 'fall' under ~s own weight to 'he 
li m~ of its lock, ir.::licl!ting that the bearings are 
not too tOght (lake Into account the restricton 
that cables and wiring may have). Check /0( 

similar movement to the other side. 
5 Next, grasp the fori<.s and try to pull and 
push them forwards and backwards (see 
Il lustration). Any looseness In the sleerlng 
head bearings will be lelt as front-to-rear 
movement of the lorks. 11 play is felt In the 
bearings, adjusttham as loIlows. 

Adjustment 

Special tool : Either the Yamaha serv:ce 
1001 described in Step 10 or a suitably sWKi 
C-spanner is required for this f)fOC&duro (see 
Illustration 14.11 al. 
6 Support the motorcycle on the centrllStmd 
w~h the front wheel 011 the ground. Remove 
the 1001 tank (see Chapter 4). 11 fitted. remove 
the fairing (see Chapter 7). otherwise displace 
the headlight and headlight bracket (ue 
Chapter 8). Note: Although il is not slriclly 
necessary 10 remo"", tn.. fuel tank and fBirill9, 
doing SO wiN preVfJ{1l ln.. possibility of damage, 
should a tool slip. 
7 uosplace the nandleDars (see t.;hapter ~). 
Slacken the fori< c lamp baRs in the top yoI<e 
( ...... illustration). 
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14.8a Unscrew the steering stem nut ... 14.8b .. . and remove the wash&r 

8 Unscrew the steering stem nut and 
remove it along with its washer, then ease 
the top yoke upwards off the fork tubes -
secure the top yoke with a cable-lie to avoid 

st raining the Igni tion sw itch wiring (see 
Illustrations) . 
9 RemoV<! the !abbed Iockwashef. noting how 
it ms, thon unSCAjW end remove the Iocknu! , 

using either a C-spanner, though ~ shoud only 
be finger-light ( ...... illustrations). Remcve the 
rubber washer (see Illustration). 
10 To adjust the bearings as spec ified 

14.8<: Ea$ft the top yoke off 14.9a Remove the tabbed loekwasher . . . 

14.9b . .. then unscrew the Iocknut ... 14.9c . . . and remove the rubber washer 
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14.10 Make $"'" the torque wrench arm Is at right-an~B (90') to 
the saNie e tool 

14.118 Alternately loosen ... 

by Yamaha. a special service tool (Pt. 
No. 90890-01403 lor Europe. or YU -33975 
for US) and a torque wrench are required. It 
the tool is available, first slacken the adjustet 
nut slightly to take pfflssure off Ihe bearing, 
then l;ghten the nut to the initial torqoo setting 
specified at the beg inning of this Chapter, 
Make sure the torque wrench handle is at 
right-angles (90· ) to the centr<l line between 
the adjuster nut and the setV;ca too wrench 
socket (see illustra ti on) . Now slacken the 
nUl. then tigh ten it IQ the- f inal l<><que ~;ng 
specified . 
11 1I the Yamaha 1001 Is 1101 ava ilable use a 
C-SpatYlef to slackoo the adjust'" nut slightly 
to take pressure off the bearing then tighten 
the nut unti l all !'nplay is removed (see 
Il lustrations). Now tighten the nut a little 
more to pre- load the bearings. Now slacken 
the nut and re\ighten it. setting it so that al l 
imeplay is just removed from the bearings. yet 
the steering is able to move freely from side 
to side. TIghten the nut only a little at a time. 

and after each adjustment repeat the checks 
outlined in Steps 3 to 5. 
12 Turn the steering from lock to lock five 
tim&S to satt~ the bearings. then rech&ck the 
adjustment or the 10rqUfl selling depending 
on your melhod used. The obiact is 10 set the 
adjust ..... rut so that the bflarings are under a 
very light loading. jusl enough to remove any 
freeplay. 
Ceullon: Teka gra., ca'e nol 10 apply 
a~cttsslva pnlS8Ura because this will causa 
_tu .... fltllu .... of th .. ""ltrings. 
13 With the bearings corre<:tly adjusted, 
install the rubber washar and the locknut 
(see IIlu$\rat lons 14.gc and b) . TIgh ten 
the Iocknut finger-tight, then tighten ~ further 
unt il its notches al ign with those in the 
adjuster nut. making sure the adjuster nut 
does nOI turn as well . Inslall the labbed 
lockwasher so that the tabs lit into the 
notches n both the lock nut and adjuster 
nut (aee illustrati on 14.ga). Recheck 
the bea ting adjustment as described in 

Steps 3 to 5 to enSure the adjuster nut ham't 

~'" 14 Frt the top yoke onto the steering stem ;nj 

the fork lags. Install the wast·"." and steerhg 
stem nut and tighten it to the torque setlng 
spe<: ilied at the beginning of this Chapter. 
Now tighten the fork clamp bolts in the top 
yoke 10 the specified torque (sea lIIustrallon 
14.n. 
15 Follow the procedure in Chapter 5 10 
install the handlebars. taking care to align 
111" Li1(~ =,,=Uy with 11,,, luw" , 11,,11 u l tt,,, 
brackets on the top yoke before installing the 
upper clamp(s) (_ Illustration). 

Lubrication 
16 Over a considerable time the gre8S<l in 
the bearings will be d ispersed or will harden 
allowing the ingress of d irt and wat ...... 
17 At the specified ",t"",al the steel"ing head 
should be disassembled and the bearings 
cleaned and re·g reased (see Chapter 5, 
Section 10). 

14.11b . . . and then tightenlha adjusler nut as described to 
remove bearing lreeplay 

14.15 Align lhe register mark (arrowed) with the top edge ollhll 
lower bracket 
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18.2a A&move the air filter housing COV(H' screw s . •. 18.2:1> .•. and lift the cover oft 

15 Sidestand and starter safety ~ 
circuit ~ 

~ 
1 The sidestand switch prevents Ihe 
motorcycle being started if th" transmission 
is in gear and Ihe stand is down, and cuts 
the engine if the stand is put down ....mile the 
engine <s running and In gear. 
2 Check the operation 01 the safety circuit 
(wh ich Incorporales the sidestand, clutch 
and neutral switches. and the starter 
circuit cut-off relay) by shifting the 
transmission into neutral, .etracting tile stand 
and starting the engine. Pu ll in the clutch 
lever and $!.tIeC1 a gear. Extend tile sidestand. 
The engine should stop as the sklestand is 
ext&l'lded. 
3 Also make sure that tile engine cannot be 
started while in gear unless Ihe stand is up 
and the clutCh ~ver Is pu lled in. If the circuit 
does 1'101 operate as described, check the 
Individual components 0/ Ihe safety circuit 
(see Chapler 8). 

16 Nuts, bolts and fasteners 

1 Since vibration of Ihe machine lends to 
loosen fasteners, all nuts. bolts. screws, 
etc. should be periodically Checked lor 
tightness. 
:I Pay particular atlentioo to the lolklwing: 
Brake cal/per and master cylinder mounb'ng ,,,,,, 
Bmk$ how banjo bolts and OJIiper bIwd 

valves 
Brake diu bolts 
Exhaust system boItsJnuts 
Engine oil drajn plug 
Engioo mounting bolts 

Spar1<.plugs 
Lev6r and pedal bolts 
HandielJar clamp bolts 
FooflW;l. centrestand and sidestand 

""''' SlIock abSOfber mounting boilS 
Swingatm pivot bolt 
Front fori< clamp bolts (top and bottom yoke) 

and fori< top bolts 
Steerr1fJ stem nut 
Front axle and axle clamp boil 
Rear IIXIe nul 
Front and rear sprockel nuts 
Chain adjuster Iocknuts 

3 If a torque wrench is a\f3ilable, use it along 
with tN tOfqUG settings given at the beginning 
of th is and other Chapters. 

17 Battery check 

1 All models are fined with a sealed. geHype 
malntenance·free batt ery. No t e: Do not 
attempt to open the battery as resulting 
damage will mean if will b8 unfit for further 

"~. 

18.3 Fllter element frame Is marked 
FRONT 

2 All that should be done is to check that 
the terminals are clean and tight and that 
the casing is not damaged Or lea~ing. See 
Chapter 8 for further details. 

Caution: Be ex tremely careful when 
handling or working around the battery. 
The electrolyte gel /s vary caustic 8nd en 
explosive gas (hydrogen) ;s given off when 
Ihe battery Is "herg;ng. 

3 It the machine is not in regular use. 
disconnect the baUetY and g~ it a IllIresher 
charge every month to si x weeks (see 
Chapter 8. Sectioo 4). 

18 Airfilter element 

Nole: I1 the machine ;s continually ridden 
in dusty conditions. clean the filtel more 
frequently than specified. 

Cleaning -
2004 to 2006 models 
Note: 2007·on models ele fitted Nith a 
disposable oil·lmpragnated paper e:em&nt 
which cannot be Cleaned. Renew the element 
el rhe specified ~entice in terval. 
1 Remove the fuel tank (~ee Chapter 4:. 
2 Remove the screws securing the air filter 
nou~ing cover, then remO'o'a the cover (see 
Illustrations). Note the locabon of the CO'o'er 
gasket, ~ fitted. 
3 The fi lter element will probably come out 
with the cover. otherwise lift it out of the 
hOUSing. noting which way round It fits (see 
illustration). 
4 Check the element for signs of d~mage. 
If the element Is torn or is obviously beyond 
further use. replace ~ with a new one. 
S If the element is undamaged but di rty. tap 
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18.6 Drain the air filler housing V<Iflt I>ose (alTOwed) 18.7 Location of the AIS hose union (arrowed) 

~ on a hard surtace to d islodge any djrt Note 
that in some instances. the l iller element 
cen be c~aned with sowen! - check with a 
Yamaha dealer lor details 
6 Clean out any d irt from the ,i lter housing 
and COver. Check the housing drain in the 
bottom le/t·hand come< (see illustration). If 
necessary, release the cl ip and drain 011 any 
accumulated moisture. 
7 Check for carbon deposits inside the 
housinQ. particu larly on the r1lJhl-hand skla 
around the union lor Ihe AIS hose (see 
Hlustration). Carbon deposits indicate a fauH 
with tile AIS reed valves in the engine valve 
cove< (see Chapter 4), 
8 Where fitted. install the seal. then f it the 
fi lter element Into the slot in the housing. 
Ensure that the element is fitted the correct 
way rouoo (see illustration 18.3), 
9 Fit the cover and check that it is seated 
an the way round. EnSUM that the thMads of 

the cover screws aM clean. then tighten the 
screws evenly and securely. 
to Check the crankcase breather hose 
between the engine and the Mar of the ai , 
filter hous ng for loose COflne<.:tions. cracks 
and deterbration. and replace it with a new 
008 if necessary (8&8 iIIustratlOfl) . Also check 
that the short hoses b-etween the thrott le 
synchroni~ing un~ and the air filter hOUSing 
are secuM. 
11 Check that the air temperatuM sensor is a 
t ight f it in t"\8 housing (s_ illustration 18.10). 
If rt is loose. renew the sealing grommet. 
12 Instan the fuel tank (see Chapter 4). 

Renewal - all models 
13 At the specified service interval. whatever 
the condition of the existing fi ller element, 
remove the element as described above and 
install a ne ... 008. 

19 Valve clearancttS 

1 The engine must be completely cool for Ih's 
maintenance proceduM. SO let the machine sJt 
ovem;ght before beginning. 
2 Where fitted, remove the fairing (see 
Chapter 7). Remove the radiator (see 
r:h ~r>t .. r ~). R .. mov .. th .. ~;. tilt .. r hn,,~ i fl(J 

(see Chapter 4). Remove !he battery hoosing 
and displace or Mmove the ignition coil$. 
Ihen remove the AIS assembly (sea Chap· 
ter 4). 
3 Remove the sparl< plugs (sea Section 2). 
4 FOl low the procedure in Chapter 2 and 
remove the valve cover (see Illustration). 
5 Trace the crankshaft pOSition sensor 
wiring from the timing rotor cover and 
disconnect it at the connector (1_ 

l a. l 0 Location of crankcase bruther hose (AI and air 
temporatuM sensor (6) 

19.4 Valve CoWlr can be lined off towards the front 
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19.5a Crankshaft position senSor wiring leaves the cover al (AI. !g.5b Location of the crankshaft position sensor wiring 
Note the hose guide (8) conne ctor 

Illustrations). Fetid the wi ri ng back to the and UlSCtew the cover bofts (_ inustration). 
cover. Note Ihe guide for the coolant hose (see 
6 Place a drain tray under the timng rotor =- Illusuatlon 19.58). Ease the cover of! - discard 

the gasket, as a new one must be used and 
remove the dowtlls from either the crankcase 01: 

the cover ~ they are loose (_ illustration). 

i9.Sa Undo the cOver bolts {arrow~ 

19.88 Align the 'r mart< wltfl the rear facing crankcase mating 
surfaces 

19.60 Note the location of the dowels (arrowed) 

19.Bb Ensure the cam lobes (No. 1 cyllndef) are fil(:ing away from 
each olher 88 shown 
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Cam lobe 

Follower 

-
19.98 Check the valve clearances on all lour valves for the No. 1 

cylinder 
19.91> Inset the feeler gauge between the base of the cam lobe 

and the top of the follower 

7 The cylinder. are numbered ' 10 4 from 
left 10 right, viewed as normally seated on 
the bike. Make a char1 or sketch of all valve 
posiliorni so that a note 01 each clearance can 
be made against the relevant valve. 
S Using a spanneo- on the timing rotor boil and 
rotaUng in a clockwise direction only. turn the 
engine unlillhe 'T' mar!< on the ign ition rotor 
laces 10 the rear and aligns w~h the crankcase 
mating surfaces and the camshaft lobes for 
the No. 1 Oeft-hand) cyl inde< face away from 
each other (see illustrations). U the cam 
lobes are facing lawards each other, turn the 
engine dockwise 360' (one full turn) so that 
the 'T ' mark again al igns with the crankcase 
mating surfaces. The camshaft lobes will now 
be lacing away frQm each other and the No. 1 
cylinder will be at TOe (lop dead centre) on 
the comp...."sion stroke. 
9 Check the clearances on the No. I cyHnder 
intake and exhaust ~al~es. Insert a feeler 
ga"ge of the same thickness as the correct 
valve clearance (see Spedfications) between 
the camshaft lobe and follower of each ~alve 

and check that it is a firm slid ing f it - you 
should feel a slight drag when !he you pull the 
gaLJ9EI out (l ee IIlustretionsl. If not. use the 
tee~ gauges to rneasur(\ the exact clearance. 
Record the measured clearance on your 

"'''' 10 Now turn the engine clockwise ISO' (haH 
a turn) so that the camshaft lobes for the No. 2 
cylinder artI facing away from each oth .... (see 
iIIustrationl . The No. 2 cylinder is now at 
TDC on the compnossion stroke. Meawre the 
clearances of the No. 2 cylind .... valves usi"9 
the method desctibed in Step 9. 
11 Now turn the engine clockwise 180' 
(half a turo" 80 that the camshaft lobes lor 
the No. 4 cylind .... are facing away from each 
other. The No. 4 cylinder is now at TDC on the 
compression stroke. Meawre the c~arances 
of the No. 4 cylinder valves using the method 
described In Step 9. 
12 Now turn the eng ine clockwise 180' 
(ha lf a tur,.. so that the camshaft lobes for 
the No. 3 c(linder are lacing away from each 
other. The No. 3 cylinder is now at TDC on the 

compression stroke. Measure the clearances 
of the No. 3 cylind .... valves using the method 
described in Step 9. 
13 When all clearances have been measored 
and recorded, identify whether the clearance 
00 any valva falls outside that specified. If I 
does. Ihf! shim between the cam follower 
and the valva must be replaced w~h one 01 
a thickness wh ich will restore the correct 
clearance. 
14 Shim replacement requ ires remo~al 01 
the camshafts (see Chapter 2). There is no 
need to remove both camshafts tt shims from 
ooly one need replacing. Place rags over the 
spark plug holes and the cam chain tl>llrl(tl te 
prevent a shim from dropping into the engine 
on removal. 
15 Wilh the camshaft removed, remove the 
cam follower of the valve in questloo. then 
retrieve the shim from inside Ihe fOllow ... 
(8&9 Illustrations). 1111 is not In the folk)wer. 
pick il out of the top of the valve using either 
a magnet . a small screwdriver with a dab 01 
grease on il (tile shim will sbck 10 Ihf! grease1 

19.10 Check the valve clearances on all four valves for the No. 2 
cylinder 

19.15a UtI out the cam follower ••• 
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19.15b •.• aOH! retrieve the sh im trom InsidfJ •. 19.15c ... or from the l op of the valve 

19.16 Measuring the shim wlUl a 
mlcrometl1r 

or a screwdriver and a pair 01 plie~. Do not 
allow the shim to fall into the engine. 
16 A size should be marked on the upper 
face of the sh im - a shim marked 175 is 
1.75 mm thick. If the mar1< is not visible, the 
shim thickness will have to be measured. It 
is re<:ommended that the shim is measured 
anyway, to check that it has nOI worn (see 
Illustratlonl. 
11 lIsing the appropriate shim selection 
char:, tind where the measured valve 
clearanca and existing shim thickness values 
intflr!l8C1 and read off the shim size requ ired 
(see i llustrations) . Note: If the existing 
shim is marked with a number nol ending in 

19.11a Shim sel&CIion chart -Intake camshaft 

o or 5. round it up or down as appropriate 
to the ne8rsst number ending In 0 or 5, so 
Ihal tile charf can be used. S~ims are 
available in 0.05 mm increments from 
1.20 mm to 2.40 mm. Note: If the required 
replacemenr s/lim is greall1' than 2.40 mml 
(the largest availabll1). the valve is probably' 
not s88tlng correctly dUl1 to a build-up of 
carbon deposits and should be checked 
and cleaned or resurfeced es required (Sefl 
ChaJ)te,2). 
18 Obtain the rep lacement Shim. then 
lubricate it with molybdenum disulphide 
grEtase and fit it into its ,!)Cess in the top 01 
the vatve. w~h the size marking tacin~ up (see 
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Chapter 2 
Engine, clutch and transmission 
Contents Section number 

A1temator ............ , . , ...................... see Chapter 8 
Cam chain tensioml< . 7 
Cam Chain. tensioner blade and guides. 9 
Camsl\afts and followe<s , 8 
Camshaft posilK>n (CMPI sensor ..............•.... see Chapter 4 
Clutch. . , .... 13 
Clutch cable .•........ , . , .. ..•.• .. . ... 12 
Clutch check ..... , . • . . ................•.... 5e8 Chapter 1 
Componeot access ..•.. . . . . . . . . • . . . . . . . . . . • . 2 
Connecting rods and bearings. , ..............•........ , .... 21 
Crankcases and cylinder bores ..•.......................... 28 
Crankcase separation and reassembly ....... , .•............. 19 
Crankshaft and main bearings. . ..... , ... , ........•...... 24 
Crankshaft pos~ioo (CKP) sensor •.. .... , . , ........ see Chapter 4 
Cylinder head and valve overhaul ....... , ... , ........•. , .... 11 
Cylinder head removal and installation ...•... . .•............. 10 
Engine ovemaul ge-neral information. 5 
Engine removal and instanation 4 
Engine wear assessment. 3 
Gearchange mechanism . . ..... . ........•.•...... 1 S 
General information . 

Degrees of difficulty 

Section number 

Idle speed. ..... .•.. ' ................ see Chapter 1 
Main and big·end bearing frlformalion. . .......•...... . ...•.. 2·] 
Neutral switch. • .... see Chapter a 
Oil and t iller change. • •• see Chapler 1 
Oil cooter . 15 
Oillevej check ........ . ................... see Pre-nde checks 
Oil lev"hensor ................................. see Chapler a 
Oil pump ...................... . ................... . .... 13 
Oil sump. strainer and pressure relief ~alve ............. . . . .... 17 
Pistons ............ . ............................ . ...... 22 
Piston rings ......... . ............................ . ...... 23 
Running-in procedure . . ............................ . ...... 29 
Selectordn.>m and forks ........•..........•......•. . ...... 27 
Spar"k plugs . . . •.•....•. see Chapter t 
Starter clutch and gears. .. 14 
Starter motor. . . . . . . . . . . . . . . . • . . . . . . . . • . ...•• see Chapter a 
Transmiss<on shaft overllaul ...•..........•........•........ 25 
Transmission shaft removal and installation . .•......•.•........ 25 
Valve clearances. . .......•........•.......... see Chapter t 
Valve cover . 6 
Water pump .... . . . ................... . ...... . . see Chapter 3 

Easy, suitable for 
novice with little 
experience 

~ I Fairly ~asy, suitable ~ I F&!r1ydifficUt, ~ I Difficuft, su itable ~ I V~ difficuft, ~ 
~ for beginner with ~ SI..itaIje for (l(lI"Il)eIant ~ for experienced DIY ~ SUitable for expert ~ 
~ some experience ~ DIY rnech!ric ~ mechanic ~ DIY or professJonal ~ 

Specifications 
General 

"" Capacity ... 
Stroke 
Compression ratiO . 
Cy1inder numbering . 
Cooling system. 
Clutch 
Transmission. 
Final drive . .•. 

Cylinder head 
Warpage (max) •.• 

Camshafts 
Lobe height 

Standard. 
Service lim~ {min}. 

Journal diameter . 
Hokferd iameter . 
Journal 011 c~arance . 

Service IImrt (all models) .....•........ . . . ...•. 
RUl"IOUtlmax} . 

Four-stroke in- line four 

"'" ~ 6S.Smm 
44.Smm 
12.2 to 1 
1 to 4 from left to right 
Liquid cooled 
Wet muHi-plale 
Six-speed conslant mesh 
Chain 

0.05 mm 

32.45 to 32.55 mm 
32.4 mm 
22.9671022.980 mm 
23.00B to 23.029 mm 
0.028100.002 mm 
0.08 mm 
0.06 mm 
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Valves, guides and springs 
val~e cleararK:9S, 
Intake ~a"'e 

Stem diameter 
Standard ...................................• . .. 
Servk:e limit (min) . 

Guide bore diameter 
Standard . 
Servk:e limit (max) ............ , ......... • . 

Stem-to-guide cleararK:e 
Standard . 
Servk:e limit (max). 

Stem runout ............................ • . 
Head diameter ................ , ........ .. . . 
Face width. 
Seat width 

Standard . 
Servk:e limit (max). 

Margin thickness 
Standard .. 
Servk:e limit (min) .. , ...... • ............•......... • . 

Exhaust valve 
Stem diameter 

Standard .. 
Servk:e l im~ (min) ...... , .. , ............ • ......... • . 

Guide bore diameter 
Standard . 
Service lim~ (mall). 

Stem-Io-gu ide clearance 
Standard ............. , .. , ........... .. . 
Service lim~ (max). 

Stem rul"lO\Jt . 
H""<.l<.li.."",t.,, •............ • ............•. 
Face width. 
Seat width 

Standard . 
Service limil (mall) .... ..... , .. , ... , .. , .. • .........•. 

Margin Ihickne$$ 
Standard . 
Service limrt (min) . 

vatve spring free lenglh 
Intake ~nnerj 

Standard ................ • . 
Service lim~ (min). 

Intake (ooter) 
Standard ................. . .. , .........•. 
Service Ilm~ (min) ...................•. 

Exhausl 
Standard, .... .... , ...... • ............•. 
Service lim~ (min). 

Valve spring bend (max) 
Inlake (innerj. 
Inlake (outer). . .. . .. . .•. . .. , ......... • ......... • . 
Exhaust, ...................•............•......... •. 

Lubrication system 
Engine oi l pressure (al 96· C) , 
Reliel ~alve opening pressure . 
Oil pump 

Inner rolor tip-to-ouler rotor cleararK:e 
Sta,lda,d. 
Service limil (mall). , ...... , ............. • . 

Outer rotor-Io-body clearance 
Standard . 
Servk:e limil (max). 

see Chapler 1 

3,975 10 3.990 mm 
3.950 mm 

4,000 104.012 mm 
4.042 mm 

0.010 to 0.037 mm 
0.08 mm 
0.04 mm 
24.91025.1 mm 
1.t4 10 1 .98 mm 

0.9101.1 mm 
1.6mm 

0.6 to 0.8 mm 
0.5 mm 

3.960 10 3.975 mm 
3.935 mm 

4.000t04,012mm 
4 .042 mm 

0.025 to 0.052 mm 
0.10 mm 
0.04 mm 
21,91022.1 mm 
1.14 10 1.98 mm 

0.9101.1 mm 
1.6mm 

0.8 to 0.8 mm 
0.5 mm 

37,0 mm 
35.2 mm 

38.4 mm 
38,5 mm 

41.8mm 
39.7 mm 

1.6mm 
1.7 mm 
1.8mm 

34.1 ps; (2.4 Bar) 0 6600 rpm 
65.3 to 79.8 psi (4.5 10 5.5 Bar) 

0.03 to 0 ,09 mm 

0.15mm 

0.03100,08 mm 
O.15mm 



Clutch 
Friction plates 

Quantity 
Centre plates (Brown coleor code). 
Inner and ooter plates (Purple colour code) . 

Thickness 
Standard . 
Service lim~ (m in). 

Pla in plate 
Ouler plates 

Quant ity ...... ••. 
Thickness. 
Warpage (max) ..........................•. 

Inner plale 
Quanmy ........ . ..•• 
Thickness . 
War~(max) . 

Clulch springs 
Flee length . 
Service limil . 

Cylinder bores 
Boro 
OVality (ma><j. . ...... . . . .•. 
Taper (max). 
Cylinder compression 

Slandard. 

Minimum ...... •.•. . ...•............•. 
MID<. difference between cytinOOrs. 

Piston ·to·boo! clearance 
Standard. 
Service Umit •. 

Crankshaft and bearings 
Main bearing oil clearance 

Slandard. 
Service lim~ . 

Runoot (ma><) . . 

Connecting rods 
Piston pin-to-s.rnal l-end bore clearance. 
Big·end side clearance .......•................•. 
8ig-end oil clearance 

Slandard. 
Service lim~ (max) 

Pistons 
Piston diameter (measurOO 4 mm up from skirt, at 90' 10 piston 

pin axis) ...•.•............•.•.• 
Piston-to-bore clearance 

Standard. 
Service lim~ .............• 

Piston pin diameter 
Standard .................. • . 
Service lim~ (min) ........... . ..... • . 

Piston pin bore diameter In piston 
Standard. 
Service lim~ (max) 

Piston pin-le-piston pin bore clearance 
Slandard. 
Service lim~ .....................•. . . 

6 , 
2.9103.1 mm 
2.8 mm 

, 
1.9102.1 mm 
0.1 mm 

2.2102.4 mm 
0.1 mm 

55.0 mm 
52.3 mm 

65.50 10 65.51 mm 
0.05 mm 
0.05 mm 

220.5 psi (15.5 Bar) 
247 psi{l7.4 8ar) 
192 psi (13 .5 8ar) 
14.5 psi (1.0 Bar) 

O.O tO 10 0.035 mm 
0.055 mm 

0.034100.058 mm 
0.10mm 
0.03 mm 

0.32 to 0.50 mm 
0.160 10 0.262 mm 

0.028100.052 mm 
0.08 mm 

Engine, clutch and transmission 2-3 

65.475 to 65.490 mm 

0.010 to 0.035 mm 
0.055 mm 

15.991 to 16.000 mm 
15.971 mm 

16.002 to 16.013 mm 
16.043 mm 

0.002100.022 mm 
0.072 mm 
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Piston rings 
Top~ring 

Type ................... . 
Ring width. 
Ring~ 

Ring end gap fll'lSlalled) 
Standard .... 
ServQ limit ..•.. 

PiSlon ring-Io-groove clNrance 
Slandard .......... . 
Service Ilm~ .•. 

200 eompre$SlOn ring 
TYPe .............. . 
Alng wlOth. 
Ring thlckne$S ....•. 
Ring end gap (Installed) 

StaOOard •• , . 
Service limit 

PiSlon ring-IO·gf00V9 clearance 
StaOOard . 
5efvice limit .............. . . 

Oitring 
Rlngwldlh .. .. 
Ring thickness ..•. 
Side-rail end gap fll'lSUlIled) ••• 

Transmission 
Gear ratios (00. 01 teelh) 

Primary reduetiorI ....... , •.••. 
FnaI reduction .. . 
lSI gear ..••.. , •.... 
200 gear .........••..••..• 
3rt!gear ......... .. 
41tl gear .•.. , •..••..•.. 
SItl gear ... 
61tl gear ........ .. 

Shaft runout (mu) . , ........ .. 

Gearchange mechanism 
GeareI\aoge Irlkage rod Installed IerIgth .. ......... . . 
Selectorkn shaft runout (mu). 

Torque wrench settings 
A1lernalor cover boIIa. 
Cam chain lensiorler cap boil ....... . . 
Cam chain lensiorler mounling botlS .. 
Camshaft holder botlS ............. .. 
Camshaft sprocket botls . . . ............. . . 
Clutch centre nut .... , ... , . . .. . . . . , ... .. . 
Clutch cover boilS .......................... .. . 
Clulch pressure plale botlS ........ •• .. 
COnoeetJng rod cap nulS 

In~lal setting , 
Anal setting (see Section 21) •.. ............. • . 

COnnecling rod cap botlS 
initial setting, ......... .. 
Anal setfug <see Section 2 1) .. 

Crankcase boils (see Section 19) 
B~_ 

Nos. 11010 
1$1 ltage ....... . 
2f1d~ .............. . 
3rt! stage........ . ........ " .. .. . 

Nos. It and 12 .••..••...•. 
6~_ 

Nos. 13 and 14 .•.. 
Nos. 15to27 ............. . 

..... 
2.45 mm 
0.90 mm 

0.25100.35 mm 
O.SOmm 

0.030 10 0.065 mm 
0.115 mm 

T_ 
2.5 mm 
0.8 mm 

0.70 to 0.80 mm 
1.15 mm 

0.030 10 0.065 mm 
0.12Smm 

2.0 mm 
I.Smm 
0.10 100.35 mm 

1.955 10 1 (861441) 
2.875 to 1 (46118T) 
2.646 to 1 (311131) 
1.947 101 (37/191) 
1.555 10 1 (28/181) 
1.333101 (321241) 
1.190101 (2S121T) 
1.08310 1 (26I24T) 
0.02 mm 

290~ 
0.05 mm 

10 Nm 
TNm 
12 Nm 
10 Nm 
20Nm 
90Nm 
12 Nm 
BNm 

15 Nm .,,.. 
15 Nm 
.. 120" 

"Nm 
t 2 Nm 
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Torque wrench settings (continued) 
Cylinde< head bolts 

10mm bolts 
1st stage. 
2nd stage. 

6 mm bolts .......... _. 
Engine mounting bolts/nuts . 
Front sprocket cove< bolts . 

19 Nm 

'" "m 12 Nm 

Gearchange shall centralising spring locating pfn. 
Gearch""9" linkage arm pinch bolt . 

55Nm 
10 Nm 
22Nm 
lONm 
12Nm Oi l baffle ~ate bons.. . .. . ..................... _. _. 

Oi l cooter bolt. 
Oil filter fining bo~ . 
Oi l level sensor bolts . 
Oi l gallery bo~ 
Oi l p<pe (U-shapedj bolts. 
Oi l pump drive chain guide bolts. 
Oi l pump housing bons . 
Oil pump mounting bons . 
Oil sump bons . 
Selector drum retaini"9 pjate bons . 
Starter clutch bolts. 
Tim ing rotor bono 
Tim ing rotor cover bolts .. 

"" "m 70Nm 

Transmission input shaft bearing housing Tone screws. 
Valve COVf!r bolts 

10 Nm 
,"m 
12 Nm 
12 Nm 
12 Nm 
12 Nm 
12 Nm 
lONm 
32Nm 

""m 
12 Nm 
12 Nm 
12 Nm 

General infonnation 

The engine IS a liqUid-cooled in-l ine four, 
with four valves per cyl inder. The valVf!s are 
operated by double overhead camshafts 
which are chain driven off the right -hand 
end 01 the crankshah. The engine assembly 
is constructed from aluminium alloy. The 
crankcase is divided horizontal ly. 

TIle crankcase incorporates a wet sump, 
pressure-fed lubrication system which uses a 
chain-driven. dual-rotor oil pump, an oil filter. 
a relief valve and 1Wl oil ~ switch. The pump 
is chain-driven from the back of the clutch 
housing. The oil is circulated through a cooler 
which is located on the front of the crankcases. 

The a1temator is on the teh-hand end of the 
crankshah, and the starter c lutch Is on the 
back of the alte<nator. 

Power from the cranl<shahls routed to the 
transmission via the c lutch. The clutch is of 
the wet, mult i-plate type and is gear-driven 
off the crankshaft . The transmission Is a 
six-speed constant-mesh unit. Final drive to 
the rear wheel is by chain and sprockets. 

Read the Safety firstl section of this manual 
carefully before starting work. 

2 Component access 

Operations possible with the 
engine in the frame 

The components and assemblies listed 

be low can be removed without having to 
remove the eng ine assembly from the frame. 
H however, a number 01 areas require attention 
at the same time. removal 01 the engine Is 
recommended. 

Vs"'" co"", 
C"",,"'" 
Cam chain 
Cylinder head 
water pump and thermostat 
GlufCl! and 5!Mer clutch 
Gean:hange mechanism 
Aiternator 
$tllltet m<kr 
Cranl<shall po$ilion (CKP) sensor 
Oil fil!er IIrd cooler 
Oil sump. oil strainer 8f>d oil pnJS!WrfJ relief 

" .. 
Oilpump 

Operations requiring engine 
removal 

It is necessary 10 remove the engine from 
the frame to gain access to the lol lowing 
cornponena. 
Crankshall 8f>d bearings 
Connectin"J rods 8f>d bearings 
Cylinder botes, pistons llJId piston rings 
TransmisWn shafts 
Selector d:lJm IIIId forks 

3 Engine wear assessment 

Waming: Be cllreful wh." worlring 
on Ih .. hot .. n9In .. _ th" tJAhlt" ",t 
pipes, the engine IInd .. ngln .. 
componen ts cen cause severe 
bum •. 

Cylinder compression test 
Specleltools: A compros.sion gaug6 with a 10 
mm /ldap!et (5H iIIustrntion 3.6) is necessa<y 
for t/!is procedure. 
t Among other things. poor start ing and 
engine perlormance may be caused by 
leal<ing valves, a leaking head gasket Of" wo.-n 
pistons. rings and/or cylinder walls. A cy!ind9f 
compression check will help pinpoint these 
cond~ions. 
2 Belore carrying out the test, check that the 
valve clearances are COIT8Ct (see Chapter t) 
3 Run the engine unt il it reaches normal 
opefating temperature. then turn the ign~ion 
OfF. Support the machine on its centrastand. 
4 Follow the procedure in Chapter I, Section 
2. and remove the spark pjugs. 
5 Install the plugs back into their caps and 
arrange the plugs so that their metal bodies 
an3 earthed against the valve cover. 
6 Working on the lirst cyl inder to be teste:l. 
thread the adapter into the spark plug hole 
then install the compreSSion gauge (see 
Illustrat ion) . Yamaha provide a gauge (pat 

3.6 Connect the compression gauge as 
described 
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no. 90890-03081 in Europe, YU-33223 in the 
US) and gauge adapter (part no. 9089O..{)4136) 
for this purpose. 
7 Open the throttle fu lly and crank the er>gine 
over on the starter motor until the gauge 
reading stabil ises after a few revolutions 
the pressure should build up to a maximum 
figure and then remain stable. Make a note 
of the pressure reading and then repeat 
the procedure on the other cyl inders. Turn 
the ignition OFF when the test has been 
completed. 
8 Compare the rusuks with the speci!fcations 
at the beginning of this Chapter (see Cylinder 
boles). If they are al l wrthin the spedfied range 
and relatively equal, the engine Is In good 
condition. 
9 If there is a marked difference betWflen the 
readings, Or if the readings are lower than 
specified. rt is likely components In the &ngine 
top-end are worn. Pour a small quantity of 
clean &ngine oil through the spark plug hole 
of the cyl inder being Checked. thoo test for 
compression again. An increase in pressuru 
indicates worn or broken piston rings. No 
change in the pressure indicates a problem 
with the valves or cylinder head gasket. 
10 Readings that are higher than specified 
are unl ikely. but if found Indicate excessive 
carbon build-up in the combustiOtl chamber 
and on the top of the piston. If this Is the 
case. remove the cylinder head and clean the 
carl>on dgpooits off. 
11 When the test is complete, fo llow the 
procedure in Chapter and install the spark 
plugs. 

Engine 011 pressure check 
Special tools: An oil pressure gauge with a 
16 mm threaded adapter (sae illus
tration 3.. 15) is flfKXtSS8l)' for this procedure. 
12 If there is any dOubt about the 
performance of the &ngine lubrication system 
an oil pressure check must be camed OUI. The 
check provides useful information about the 
state at wear of the engine. Note: This engine 
is fitled with 8n oilleval senwr and warning 
light. The function of Ihfl circuit is described In 
Chapter8. 
13 Check the engine 011 level and top up If 
necessary (see Pre-ride checks). 
14 Run the engine unt il It reaches normal 
operating temperature. then turn the ignition 
OFF. Support the machine on its centrustand. 
15 Place a drain tray under the alternator 
cover. Unscrew the 011 gallery bolt in the 
crankcase be low the alternator cover, then 
quickly screw the adapter into the threads. 
Connect the pressure gauge to the adapter 
(see Illustration) . Yamaha provide a gauge 
(part no. 90890-03153 in Europe, YU-031S3 
In the US) and gauge adapter (part no. 
90890-03139) for this purpose. 

iD. wamlng: Take great care not to 
1 bum your hand on the hot engine 
- unit, exhau!<t pipe or with engine 

oil when accasslng the gauge take-off 
point On the crankc8!<e. Do not a/low 

exhau!;t gas!!!; 10 build up in the worlr area; 
either perform the cheek outside or use an 
exhaust gas axtractlon system. 
16 Start lhe engine and Increase the er>gine 
Spee<.lto 6600 rpm whilst watchifIQ the pressuru 
gauge read ing. The oil pressure should be 
similar to that given in the spec~icatiOtls at the 
begiming of this Chapter. 
17 If the pressure is significantly lower than 
the standard. either the pressure relief valve 
is stuck open, the oil pump is faulty. the 
oil strainer or fiUer is blocked. or there is 
considerable engine wear. Begin diagr>asis by 
chec~jng the oil filter. strainer and relief vawa, 
then !he oil pump (see SectiOtls 17 and 18). If 
those items check out okay, the engine bearir>g 
oi l c l~arances aru likely to be excessive and 
the engine needs 10 be overhauled. 
18 If the pressuru is too high. either an oi l 
passage Is clogged. the relief valve is stuck 
clOSed or the wrong grade of oil is being 

"""". 19 Stop the &ngine. 
20 H a new Q·ring onto the oil gallery- bolt 
and lUbricate it with clean &ngine oil. 
21 Unscrew the gauge and adapter from the 
crankcase. th&n install the oil ganery bolt and 
tighten it to the specified torque setting. Check 
the engine oil levet (see Pre-nde checks). 
22 Refer to the appropriate Sections within 
this Chapter and reclrty any problems before 
runn ing the engine again. 

4 Engine removal and 
installation 

Caution: The engina i!; very heavy. Engina 
romoval and Installation shoufd be carried 
out ",Ith the aid of at least one assistant. 
Personal injury or damage could occur If 
the engine falls or is dropped. An hydraulic 
or mechanical floor jack shoufd be used to 
support and lower or ra/sa tha angina, if 
possible. 

Removal 
Note: " you intend to remove the allemalor. 
timing mlor or clUlCh wllh the engine removed 
from the frame. it is best 10 slacken Ihe 

4.6a ABS pipe as""mbly;s secured 
10 radiator bracket through Ihls union 

(arrowed) 

3.15 Using a suitable pressure gauge to 
check engina oil pressure 

aitemalor rotor bolt, timing rotor bolt and 
clutch nUl while Ihfl engine is still in /he frame 
- they ere lighl and Ihe engine needs 10 be 
held securely while they are undone. Refer 10 
Chapler 8 for the allern8tor. Section 9 for thfl 
timing mlorand Section 13 for /he c/(jlch. 
1 Support the motorcycle securely in an 
upright poSition using the centrestMd. Work 
can be made easier by raising the machine 
to a suitable working height on an hydraulic 
ramp or a suitab le platform. Make sure the 
motorcycle Is securu and will not topple over 
(see Section 1 of Tools and WorlIshop Tips in 
the Reference section). When disconnecting 
any wiring. cables and hoses. it is ad>'isable to 
mark or tag them as a reminde< of "here they 
connect. 
2 Remove the seat and , where filled. remove 
the fainng (see Chapter 7) . 
3 Remove the fuel tank and the air fi lter 
hoosing (see Chapter 4). Remove the battery 
and the battery housing (see Chapte' 8). 
4 If the engine is dirty. particularly around ~s 
mountings, wash it thoroughly before start ing 
any major dismantling work. This will make 
work much easier and rule out the possibil ity 
of dirt falling inside. 
5 Drain the engine 011 and the coolant (see 
Chapter 1). 
6 Disconnect the coolant hoses from the 
radiator and remove the rad iator (s*, Chap
ter 3). On machines filled with ASS. undo the 
bok securing the brake pipes to the left-hand 
radiator bracket before removing the rad iator 
(see Ith,slratlonal. 

4.Gb Hold the union to prevent it twisting 
while undoing the mountinll bolt 



4.6c Displace the ABS pipe assembly to 
access the radiator top mounting bolt 

farrowed) 

7 Note the routing of all cables and wiring 
over and around Ihe heat shield. then lift 
the shie ld ou t (see Illustration). Note 
which way round the shield is fitted (see 
IIlustmtion). 
8 Remove the ignitiol1 coils. Ihen remove the 
AIS conlrol valve along with the hoses ISH 
Chapter 4). 
9 Remove the Ihroltle body assembly (see 

4.11a Disconnect the aliornator wiring 
connllCtor . . . 
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4.7. Noto the location of the hIIat 
shield . . 

Chapter 4). Plug the Inta~e manifolds with 
clean rag. 
10 Detach the inner clutch ceble from the 
release mechanism arm and pull the cable oul 
of the bracket on the top of thl' c lutch cover 
(see Section 12). 
11 Pull bac~ the boot on the wiring at the 
back of tho engine unit. Disconnect the 
connectors for the alternatOf. speed sensor. 

4.1 1b ... the speed senSOr wiring 
connector . 

4.7b ... then lift the shield out 

sidestand switch and oil level sensor Isee 
illustrations). Oisconne<:t Iho noutral switch 
wiring connector on the right-hand sid~ of 
the frame (set> Illustration) . Socure Ihe w ring 
clear of the engine un it. 
12 Remove the exhaust syslem (see Chap
ter 4). 
13 Detalch the coolant hoses 10 the 
thermostat housing on the rear of the cylinder 

4.11c . .. the sidestand switch wiring 
connector. 

4.11d •.. and the oUIeVIII warning switch wiring connector 4.1 1e Dlsconl\\lCt the neutral $wltch wiring connector 
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4.138 Relea .... the clip !AI .... curing the 
hO$(> to the thermostat housing (8) ••• 

hesd and from the water pump cover (see 
Illustrations). If required. mm the hoses as 
an aid to installation. Remove the coolant 
reservoir and the radiator mounting bracket 
on the front of the angine. noting how ~ fits 
(see Chapter 3). 

~~ 

4.13d .•. and the leed hose from the 
radiator 

4.15 Unacrew the bolt securing the 
crankca .... earth lead farrowed) 

4.19a Counter-hold the nut (arrowed) •. , 

4.13b .• . and pull the hose off 

14 Peel back the boot On the starter motor 
term nal. then unscreW the starter motor 
te rminal nut and detach the lead (see 
Illustration), 
15 Unscrew the bo~ securing the crankcase 
earth (ground) lead and detach the lead (see 

4.14 Detach the lead from the starter 
motor tenninal (arrowed) 

4.16 DIsc;:onnect the crankshaft position 
sensor wiring connector 

4.1 t;.b ••• and undo the bott securing the 
ABS system pipH 

4.13c Disc;:onned the pump brenther 
hose ... 

illustration), Secure the lead c lear 01 the 
engine, 
16 Trace the crankshaft position sensor 
wiring from the timing roto r cova' on the 
right·hand side 01 the eng ine and disconnect 
It at the connector (see illustration) , Secure 
the wiring SO that it does oot impede engine 
r&moval. 
17 Make sure the transmission is in neutral. 
Loosen the gearchange linkage rod Iocknuts. 
then unscrew the rod and separate ~ from the 
lever and the arm (see Section 15), Withdraw 
the rod from the frame. 
18 Remove the front sprocket and dsengage 
the chain from the gearbox ootput shaft (see 
Chaptar 6). 
Ig On machines fitted with ASS. undo the 
DOlt securing tne oraKe pipes to tne bracke1 
on the gearchange mechanism CO.er (see 
illustrations). 
20 At this point , posit ion an hydraulic Or 
mechanical jack under the engine with a 
block of wood between the Jack head and 
crankcase (see lItustratlon). Make sure the 
jack is centrally positioned so the engine 
will not topple in any direction wher the last 
mounting bolt Is removed and the engine is 
supported only by the jack. Take the .. eight of 
the engine on the jack. It i$ also advisable to 
place a block 01 wood between the ~ar wheel 
and the groond in case the bike tilts back onto 
the rear wheel when the engine is removed. 
21 Check around the engine and Irame to 
make sure that all the necessary wiring, cables 
and hoses have been disconnected. and that 
any that remain connected to the BIlglne are 

4.20 Support the engine using a Jack 



4.22 Unscrew the right-hand front 
mounting bolt 

not retained by any c lips. guides or brackets 
on the frame. When removing the engine 
mounting bolts note which f its whe!'e as the!'e 
are d iffe<ent lengths and sizes. 
22 Unscrew and remo~e the single Iront 
engine mounting bo lt and washer On the 
right-hand side (see illustration). Where 
fitted. note the location of the frame protector 
and spacer assembly 1_ illustration 4.23b). 
23 Unscrew and remOve the two Iront 
mounting bo~s on the left-hand side, noting 
the Jocation 01 the frame protector and spacer 
assembly. where fitted 1_ illustrations). 
24 Unscrew the nuts from the right·hand end 
of the upPef and lower rear mounting bolts , but 
do not wrthdraw the boHs (_ illustratioos). 
Note: TIle nuts are of rhe se/f-loc16ng typtt
discard lhem and fit nfIW nuts on reassembly. 
Make sure the engine is properly supported 
on the jack. and have an assistant support 
it as well, then withdraw the mounting bolts 
(SH illus tration). 
25 Carefully lower the engine and bring it 
fOMar<:!. th'm manoeuvre it out of the frame 
from the right·hand side. 

Installation 
26 Installation is the reverse 01 removal. 
noting the following points: 
• With the aid of an aSSistant. p lace the 

engine unit onto the jack and block of wood 
and carefully raise it into posrtion so that 
the mounting bolt holas align. Make sure 
no wires, cables or hoses become trapped 
between the engine and the frame. 

4.24a Unscrew nut from the upper 
(arrowed) •. 

Engine, clutch and transmission 2-9 

4.23a Unscrew th6 two left-hand front 
mounting bolts ..• 

• Lubricale the threads of the upper and lower 
rear mc:unting botts with engine oH and slide 
them into place ( ..... illustration 4.24c) . 
Install the new self-locking nuts finger-tight. 

• Instal l the front mounting bolt on the 
right-hand side, then install the two front 
mounting bo~s on the left·hand side ISH 
illustrations 4.22, 23a and 23b) . The boits 
shou ld only be linger-tight at this stage. 
Don't 10f98t to fit the frame protectors as 
applica:>le. 

• COUnt .... -hokl the lower rear mounting boH 
and tighten the nut to the torque set1ing 
specifiEd at the beginning of this Chapter. 
then tighten the nut on the upper rear 
mounting bolt 10 the spec~ied torque. 

• Tighter the front mounting bolts on the 
lelt·hard side to the specified torqLJe, then 
tighten the mounting bolt on the right-hand 
side. 

• Make sure all wires, cables and hoses 
are correct ly routed and connected. and 
secu:ed by any clips or ties. 

• Refill tm engine with oil and coolant to the 
correct levels (see Chapter 1 and Pro-ride 

"""" • Check he throttle and clutch cable freeplay 
(see Ctepter t). 

• Adjust the dri~8 chain tension (see 
Chapte·1). 

• T'IIhten all nuts and boRs to Ihe spec~ied 
torque senings where gWert. 

• Start the engine and check that there are 
no oil o· coolant leaks. 

• Adjust the engine idle speed (see Chap
ter 1). 

4.24b ... and IowlH' (arrowed) rear 
mounting bolts . . . 

4.23b ••• noting the location of the frarM 
protector assembly 

5 Engine overhaul general 
infonnation 

1 Before begiMing the engine OVerhaul. read 
through the ~ated procedU<'es to famil>anse 
\'OJfSIIII with the scope and requirements of the 
job. Ovemi:ouIing an engine is not aI that difficoJt, 
but ~ is limeconsumng. Checl<ontheavailabilty 
of parts and make sure that any necessary 
special tools are obtained in adVance. 
2 Most worl< can be done w~h a decent s:!l 
of typical workshop hand tools. although 
a number of precision measuring tools a'll 
required for inspecting pailS to determine if 
they are worn. 
3 To ensure maximum life and minimu" 
troubkl from a rebuilt engine. everything must 
be assembled wrth care in a spotlessly clean 
en";ronment, using the correct lubricant whe'e 
directed. 

Disassembly 
4 Before disassembling the engine. thorougtty 
clean and degrease Its external surlaces. 
This will prevent contamination of the engine 
internals. and will also make the job a lot easi¥ 
and oleaner. A high flash-point solvent. such 
as paraffin (kerosene) can be used. or better 
sti ll . a proprietary engine degrea8er such as 
Gunk. Use old paintbrushes and toothbrushes 
to work the solvent "'to the various recesses 
of the casings. Take care to exclude solvent 
or water from the electrical components ard 
intake and exhaust ports. 

oc-.----... 

4.24c • . • then withdraw the boils 
larrowed) 
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6.38 Unscr_ the bolts larrowed) , .. 

4 Warning: TI,_ u,. o f patrol ill (gaso/lna) as a cleanIng agent 
sllov!d be avoided because of the 
risk of fire. 

5 When clean and dry, position the engine 
on the workbench. leaving suitab le clear 
area for wOr\(ing. Gather a selection 01 small 
conta iners, plastic bags and some labels so 
that parts caJl be grouped tOgether in an easily 
kSentniable manner. Also get some paper and 
a pen so that notes can be tak"",. You will also 
need a supply 01 clean rag, which should be 
as absorbent as possible. 
6 BelOR! commeocing work. read through the 
appropriat<l section SO that some idea of the 
necessary procooure can be gainoo, When 
Jl3/\'\O\/ing components note that great force is 
ooldom .equired. unl033 3pocillod (choc~ing 
th<l specified torque setting of the particu lar 
bolt being removed will Indicate how tight 
it is. and ths<efore how much lo.ce should 
be needed). In many cases. a component 's 
reluctance to be .emoved is indicative of an 
Inco.rect approach o. '<lffiOval method; if in 
any doubt, re-check w~h the teKt. 
7 When d isassembling the engine, keep 
'mated' parts togeth<l' (including gea.s, 
pistons, connecting rods. valves, ete, that 
have be&n in contact with each other during 
engine operation). These 'mated' parts must 
be reused or replaced as an assembly. 
8 A complete engine d isassembly should 
be done in the following general order with 
reference to the approp.iate Se.:tions (or 
Chapters, where indicated). 

6.4 Take care not to lose the dowels 
larrowed) 

6.3b ... noting the location 01 the sealing 
washers . 

Remove IIIe valve COV6f 

Remove IIIe cam chain tensioner 
Remove tile camsh8fts 
Remove tile cylinder head 
Rerrt<Ne tile clutch 
Remove tile aJfemator 8fId slarter clulch 
Remove IIIe starter molor (see Chapter 8) 
Remove tile gean;;hang<l mechanism 
Remove tile waler pump (see Chapter 3) 
Remove the oil cooler 
Remove tile 011 sump 
Ramova tile oil pump 
Sepalate the crankcase halves 
Rem0v8 tile crankshaft 
Rem<Ne the cotlf!fX;ling rods 8fId pistons 
Remove tile tmllSll"Ussion outpUt shah 
RftlTl(Na tile selector drum 8fId fori<s 
Remove the transmission input shalt 

Reassembly 
9 Reassembly is accomplished by reversing 
th<l general disassembly sequence. 

6 Valve cover 

Not", This procedure can 00 catriOO out with 
tile engine In the fral7l6. "the engine has been 
r&mo'o'M, ignorn the steps that do not apply. 

Removal 
1 Wherelit!ad,,,,,,,,,,,,,,thefarng{seeChapter7). 
I'IemoYe the radiatcw" (see Chapter 3). 

6.78 Fit the gasket Into the groove In the 
rim of the cover ... 

6.30 . , . then 11ft the cover ott 

2 Remove tll<! ail Mer housing ~soo Chapter 4). 
Remove tll<! battery housing (see Chapter 8). 
Oisplace Or remove the Ignition coils, then 
remove the AlS assembly (see Chapts< 4), 
3 Unscrew Ih<! bolts secu.ing the valve cover 
and remove them. noting the location of the 
sealing washers (see Illustrations). Uti the 
cover oflthe cylinder head (see illustration). 
If H is stuck, b.-eak the gasket seal by tawng 
gently around the edge with a sotl·laced 
hamm<l' o. block of wood. Do not leve. the 
cover 011 as this will damage the sealing 
surface, 
4 Remove the gasket. Note the four AIS 
system air passa!l'l dowels and remove them 
~ they areioose (set> illustration). 

Installation 
5 Examin<l the valve cove. gasket .im and 
circular spark plug seals for signs of damage 
0( deteriO(ation and fit new ones if nect-SS31Y. 
Simi la.ly check the sealing washers on 
the cove. bolts for c.ac~s. ha.dening and 
deterioration ar.:j use new ones if necessary. 
6 Clean the mallng surfaces of the cylind"r 
head and the valve cove' with a suitable 
solvent. 
7 Apply a smear of a suitable sealant to 
th<l valve cove. and into the cut-outs in the 
cylinde. head. Make sure the AIS system 
dowels are pushed fully into place (see 
illustration 6.4). F~ the gasket onto the valve 
cover. making su.e It locates correctly (see 
illustrations). 11 the !f3sket has a bridge pi8C<l 
betwoon th<:o cam chain end and the adjacent 

6.7b ,., making sure It locates correctly 
(arrowed) 



6.7c Cut the bridge ple<:e (arrowed) away 

spark plug seal cut it away using a sharp knife 
(SM i llustration). 
8 Position the valve COver on the cylinder 
head. making sure the gasket stays in place. 
F~ the sealing washers w~h the cove, bolts 
and tighten the bolts to the torque setting 
specified althe beginning of Ihis Chapter (see 
illustration). 
9 Instal l the rema ining components in the 
reverse order of removal . 

7 Cam cl\ain tensioner 

Note: This pfOClldure can be carried out with 
the engine in the frartlfl. If the engine has been 
removed. ignore the s teps that do not apply. 
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Use new _ting washers with the 
botts If neCll5Sary 

1 The camchain tensioner is located on th8 rear, 
right·hand side of th8 cyMder head. forwan.I of 
th8 clutch mec/IaNsm arm (see illustration). 

Removal 
2 To access the cam chain tensloner. ~ may 
be necessary to d isplace the wale, pump 
breather hose as follows. First loosen the 
rotor cove< bolt securing the hose guide (_ 
illustration) . Position a suitab le conlainer 
below the pump. then release the clip and 
pull the hose olf. being prepared 10 catch 
any resJdual coolant (see Illustration). Place 
a suitable blanking plug over Ihe end of the 
breather hose ooion. Secure the hose c~ar of 
the ten";oner body. Also. ~ necessary. follow 
the procedure In Section 12 and disconnect 
the lowe, end of the clutch cable from the 
clutch me<hanism arm (SM illustration). 

7.211 Detach the breather hose from the 
union on the water poJmp 

Slacken the mounting boll3 (arrowed) 
slightly . . . 

7.1 Location ol the cam chain tension ... 
(arrowed) 

3 Unscrew the tensioner cap bo lt and 
remove the bolt and the seating washer 
(_ illustration). Note the 'UP' mark on "e 
tensioner body. 
4 Slacken the tensloner mounting bolts 
slightly (see illustration) . Insert a small 
lIat-bladed screwdriver Into the tens ior,er 
so that it engages the slotted plunger (s .. 
illustration). Tum the screwdriver clockwise 
unti l the plunger Is fully retracted and hold ~ 
In this position wtlile unscrewing the tens;oner 
moun~ng bolts and ramoving th8 tensioner. 
5 Release the screwdriver. The plun~er 
will sp ring back out once the screwdri"er 
is removed. but can be easi ly reset on 
installation. 
6 Discard the gasket. as a new one must be 
used on ,eassembly. 00 not d ismantle the 
tensiooer. 

7.'le Detach the clutch cable from the 
mechanism arm 

1.4b . . . then Insert the screwdriv .... end 
retract the plunger and unscrew the 

mounting bolts 
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7.10 •.. then install the te<J slOll&r, all the 
tlma holding tha screwdriver 10 keep the 

plunger retracted 

Inspection 
7 Apply hand pressure 10 Ihe end of the 
tens ioner plunger and wind It into Ihe 
teos.ioner body by turning the SCff!wdriver (see 
Illustration). Hokl the plunger under pressure 
and remove the screwdriver, then slowly 
release the plunger. Check that the plunger 

moves smoothly and springs ouI lreeIy when 
released . 
8 I1 tha leosiooer is worn Of damaged. Of il the 
plunger does not run smOOlhly In tha body. the 
lension~r must be replacEtd with a new one; 
indMdllll components are not available. 

InstaHation 
9 Ensure the tensioner and cylinder head 
surfaces are cl&an and dry. lightly smear 
the new gasket with grease. Insert e small 
tlat-bladed screwdriver into the teosioner so 
that it engag<>s lha Blotted plunge<. then lu,n 
~ clockwise until the plunger is lully retracted 
(see illustration 7.7) . F~ the gasket onto tha 
tensiollftr (see Illustration). F~ the bolts into 
their hoes in tha tens.ioner. 
10 Hold the screwdr iver so the plunger 
remains retracted and lit tha tensione, into 
tha C)'1 irKIer head with the 'UP' mar!< lacing up 
(see Illustration 7.3) . and tighten ~s bolts to 
the torque Mlling spec~iEtd at the beg inning 
of this Chapter ( ...... ill",,,tration), 
11 Release the tension on the screwdriver 
and remove it: the plunger wil l spring out 

(which Y'l..u shou ld hear) and tension the 
chain. Install the tensiooer cap boa w~h a new 
sea ling washer and tighten ~ to the specified 
torque (see Illustration). 
12 tnstall the remaining components n the 
reverse order 01 removal. Don't larget to cIlack 
the coolant Ie\tet ~ \ha radiator (see ChapIer 3), 

8 Camshafts and followers 

Note: This proced<Jre can be carried out with 
tile engine in the frame. If the engine has been 
removed, ignore the steps fhat do not apply. 

Removal 
1 Remove the va lve cover (see Section 6). 
Remove the spark p lugs (see Chapter 1). 
Place rags in the spark plug holes and the cam 
chain tunnel to preveot anything dropping into 
the engine. 
2 Note the crankshaft pos~ion sensor 'Niring 
where It leaves the tim ing rotor cover (saa 
Illustration). Disconnect the wiring at the 

7.11 F~ the cap bolt using a new sealing washer 8.2 Crankshaft pOsition sensor wiring leayes IIle cover at lA). 
Note the hose guide (8) 
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8.38 Undo the cove< bolts (arrowed) 6.3b Note the location 01 the dowels (arrowed) 

connector (see Illustration 4 .16). Feed the 
wiring back 10 lhe cover. 
3 Place a drain !fay IXIder lhe timing rotor 00'Jef 

and unscrew lhe 00'Jef boils ( ..... illustration). 
Note Ihe guide for Ihe coolanl IIose (see 
illustration 8.21. Ease the c;over off ~ discM:J !he 
gaske\. as a r>IN' one mus1 be used and remove 
the dowels from eilh8f lhe crankcase or the 
00Vf!f ~ they are loose (see illustration) . 
.. The engioo must now be turned to posrtion 
the No. 1 Oelt hand) cylinder at roe (top dead 
centre) on the compress ion slroke. Using 
.. ~panner on the ign ition t'<)tor bott. turn th., 
engine clockwise until Ihe 'T' mark OIl the 
Ignition rotor faces to the rear and aligns 
wi th the crankcase mating surfaces (see 
illustrations). The camshaft lobes for Ihe 
No. 1 cylind8f should face away from each 
other (see l!lustratlOn5) ~ ~ the Cam lobes are 
facing towards each olher. rotale the engine 
clockwise 360° (one fulllum) so that the 'T' 
mar\< again faces 10 Ihe rear and aligns with 
the crankcase mal ing surfaces. The camshaft 
lobes shou ld now be facing away from sach 

other and the No. 1 cylinder will be at TDC 
(lop dead centre) on !he compression strol<s. 
5 6efors disturbing Ihe camshafts. ensure 
thal the timing marks on Ihs camshaft 
sprockels face away from each olher and 
al ign with the cyl inder head maling surface 
(see illustration). If you are in any doubt as 
to Ihe alignment of Ihe markings, or if they are 
not ~isjbl~ . make your own alignment marks 

between all components. and also between a 
looth OIl each sprocket Qncluding Ihe l im ng 
sprockel) and its corresponding link on the 
chain. before distorbing them. These markings 
ensure that Ihe ~alve liming can be co<rectly 
set up on assembly. As ~ is easy to be a looth 
out OIl Installation. marking between a tooth 
OIl each sprocket and its link in Ihe chain is 
espedally useful 

Ensure that the camSMtt sprocket marlts (arrowed) are a$ 
shown 



2-14 Engine, clutch and transmission 

8,7a There are three holde .. (arrowed) for eilch camshaft 8.7b Note the arTOW'S pointing to the right,hand side of the aogirIe, 
and the El m.1OI1Is for the two right_hand exhaust camshaft ~ , . , 

8,7c . ,' and tile E2 mark for tile left-hand holder 8,8 Camshaft markings 'E' for e~haust and ' I' for Intake 

6 Remove the cam ch ain tensloner (see 
Section 7). 
7 There are three camshaft holders for each 
camshaft (see illustration). Each has an 
identity mark (1 1 c.- 12 on the intake s<de and 
El or E2 on the exhaust side) and an arrow 
which points to the right-hand side of the 
engine (see Illustrations). Note the position 

8.10 Unscrew tile bolts as described and 
remove the tIoldel"$ 

01 each tIotder for correct installation later. 11 
the marks are unclear make your own. 
8 Note the camshaft identif>cation marlti ngs 
on the centre o f each shaft ; the intake 
camshaft is marked 'I ' and the exhaust 
camsha'l is marked 'E' (see illustratJon). 
9 Work"'g on One camshaft at a time and 
star1lng with the intake shaft ~ removing both, 
unscre ... the camshaft holder bolts evenly 
and a httle at a time in a cnss-C/"OSS pattern. 
starting lrom the outskSe and working towards 
the canTe. Slacken the bolts abovt! any cam 
lobes thill are pressing onto a valVf! last in the 
sequerxe SO that the pressure from the open 
valves cmnot cause the camshaft to bend . 
Ceutlon: If the bolts are loosened careleS!f/y 
and the holdeis do not come eway from Ihe 
head squarely, 11 holder Is likely to br&ak. " 
this happens the camp/eta cylinder head 
asssmb/y must be replaced with e new one 
as Ihe hOIQeI"$ are ma'Clle(J 10 tne nead and 
cannot be obtained aeperalely. Also, the 
camshi ft could be damaged if tha holdar 

bolts lire not Slackened avenly IInd Iha 
pressure from a depressed va"'" causes a 
shaft to bend. 
10 Remove the boits, then lift 011 the camshaft 
holders (see illustration). Retrieve the doNills 
from e~her thfl holder or the cylinder head ij 
they arG kJQse. 
11 Disengage the chain from Ihe cam,haft 
sprocket and lift the camshaft out of thfl head 
(see illustrat ions 8.358 and 8.34a) . With tloth 
camshafts removed SOCUf8 the cam chain w~h 
a Ieogth of wire to preve<lt it dropping into the 
crankcase, and avoid rota1 ;ng the crankshaft 
in case the cha in jams between the t iming 
sprocke1 and IhfI case. 
12 If required remo~e Ihe cam chain tront 
guide blade, the le<lsiooer blade and thfl cam 
chain (500 Sectioo 9). 
13 If the followers and shims are b!ing 
removed from the cylinde r head, obtain 
a container which Is d lvidtld Inl'-' ~ ;~t~ .. " 
compartments, and labej each compartment 
with the location of its corresponding "a lve 



8.13a Cartllully lift out 111& 10110_ u.1119 
I'0\.Il' Ilngera, grip., a lappll19 tool or a 

magnet " . 

., tha cylinder head. If a contalnar I. not 
ava, lable. u.a laballed plastic bags (egg 
cartons also work very wem. Remove the cam 
IcIIower 01 the valve In quesTion. th80 ratrieYa 
II'IIt shim lrom the inside 01 the follower (s .. 
llustrallonl). 11 ~ Is not In the lollower. pick 
~ out 01 the top 01 the va lve using elth8f a 
""'gnet. I small lC.awd.lv8f with a dab 01 
gnt&H on ~ (the shim will Slick to the graase). 
Of a ICrtlwdrlv8f and a pair 01 pliers (s .. 
..... tratlon). Do not alow the shim to 18IIIoto 
tile engine. 

InspectIon 
,. InspaCI Ih. b"ril19 surtlca. 01 the 
cylinder ha-.d .00 c.."tI\IIlt holder and th& 
cor, ......... , ... lnw )ou.,..ls on 'ha cam.han 
( ... lIIu l tratlon). Look lor $COrti mark •• 
CIHp scralc;has ...., ... id.nc. 01 $pIlling (a 
pitted appa .... arw;.). I1 darTWIg. Is noled or 
....... is~, \ha ...... _ perU musl be 
renewed. n.. qlO\dar haad and ~ musl 
tlllleplaced .. a new mald'lad .., -lrocIMCIuaI 
pat\ .... noI avaitabla. 
15 Check the cam,h.1t lobn lor heal 
discoIora'ion (blue ~). &Cor. ......... , 
chipped area •• 11., tpOl. and ,palling (s.. 
WIUI I,.tlon). Menura Iha halght 01 each 
lobe w~h • rnicfomtte< (_ illustration) and 
compare Iha .. ,ult, 10 lhe minimum lobe 
helghl Ilsled In Ihis Chapl .... Spac;il;c.t lons. 
11 damage I, noled or wear I, excasslve, 
the camshaft musl be rep laced wllh • new 
ona. Also check Ihe cond ition of tha cam 
foIlow8fs. 
16 Check Iha amount 01 camshaft n.!flout 
by supporting esch and of 11'1& camshalt on 
V·blocks, and meuuring .ny l'\lnoo.rt al lhe 
journals using. dl,l gaug •. 11 Ih' runout 
I Xceed's the specifled limit the camshIIft must 
be rapIaced wilh , new 001. 

17 The camshall journal oil clearance should 
now be checked. There ... two possible ways 
0' doing lhis. either by direcl maasur.mant 
(see Steps 1810 21) Of by the ~of a prod...,;! 
known as Plastlgauge (_ St~ 22 to 27). 
18 It the direct ~ mathod is 10 be 
<>Md. maI<e ...... II'IItc_1t __ 

.. lined then Instal the hoIdefw,""'" correct 
loc8Iion (see SCep 7). lubricate \he Itneds 01 
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8.13b ,., and retliewlltla shim from 
Inside It .,. 

8." ChecI< ,11 related bearing surtace. SI 

""""" 
lhe holder bolts w~h clean engine oil, lhan 
tighlen the bolts eventv and a IirtIe at a time 
., a criss-c-oss pattern 10 th& IOfqll8 setting 
specilled at the beginning 01 this Chapter. 
Using leIes::oping yauges and I mic:n:ltnaler 
(see Tools md Worlrshop TJP$), measure the 
Inside r;tiam,ter 01 the holder )cMnab. 
!il Now maasure Iha diameler 01 Iha 
co.responding cam.hall tournafs wilh • 
micrometer (He lIIustrationl. To determine 
\he journal oil clearance. subtract the journal 
dlametar trom Ihe holde. diameter and 
compare Ill! IesuIt to the clearance specified. 
11 any clearance is grealer than specified, I1 
Is 811 indication ot wear on the camshaft. the 
holder. or both. 
20 Firsl checl<. 10 see if the camshaft journals 
aM worn below the service lim~, Illhey aM. a 
new cams.haft must be f itted. However. since 

8.15b Measure the height of \ha camshaft 
Icbes with a micrometer 

8.lle . ,. or from ItIa top of ItIa valve 

.,,, 
d81crlbed - da""'(Ie I. Ihown require. 

Imrnedlata attention 

it " Iikaty INIt th8 holder Is abo worn. ensure 
that the apecIfied journal diameter for a .-' 
camshaft wiI_IOffIlhe oil clearance to withil 
apecifJca1ion befora bo.ry-.g a new camshall. 
21 Illhe c.mthaft journab ,re good. Of ~ 

fitting' new camshaf! wiI not teSlOffI th& oi 
clearance to wttt*l ~tion. the hctiBrI. 
a'ld cylinder head wIIl\aYe to be Ieplaced 8$ 

a new matched sat. 
22 lithe Plasllgauge method Is ,0 be us.ad 
cle8l1 the camshaft being checked (work or 
one al a t ime). the bearing surteces In 11" 
cyllnd8f h .. d and Clm.hall holder with. 
suitable soIvenl and I clean. 1101''r" cloth 
then lay the camllhall In place in !ha cylinder 
haad. making Iura tha limlng marks are 
eorr.ctty aligned (_ Slep 4 and SI. 
23 Cut some slrips of PlasllgaU9fl and la)' 
ona place on each journal. parallel wilh Iht 
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8.23 uy a strip 01 Plastlga\198 across 
aach bearing journal parallel with the 

eentreIine 

camshaft centraline [see lIIustratlonl . Make 
...... the camshaft holder dowels are ~l1ed then 
Install the hold81'S in their COIT1ICt Iocetlon [_ 
Step 7} [_ IIlustratlons 8.7a, b and c, 8.10 
and 8.37}. Lubricate the tlYeads of the holder 
bolts with clean engine 0;1. then tight'" the 
bolts -.Iv and a fttIe at a tme in a criss-aoss 
patt.-n to the torque sening specified at the 
begiI. *og 01 ~ Chapter. Wor1< from the '*"'-
01 the ca'TlShaIts outwa'ds ~.e. starting WIth tha 
bolts that are above valves that wiI be opened 
when the camshafts arlJ tighttned downl. 
WhilsI tightening the bolts. make sore nch 
holder is being pulled down ~ and is not 
binding on the dowels. Whilst doing this, don1 
lit the camshaft rotate . 
24 Now unscrew the bolts &v$flly and • I~tle 
at • time In a criss-cross pa\lern. starting from 
the outside and working towards the centr'fl. 
and carefully I'" off the camshaft hold..,. 
2S To determine the 0;1 clearance. compar'fl 
the crushed Plastigauge (at its wld .. t point) 
on taCt. jour~ to the scale printed on the 
Plasllgauge container (sea illustration) . 
Compare tha results to this Ch.ptar', 
Specffications. CaroIuIy clean away altraces 
01 PIasIigauge using a fingernail or 0Iha' object 
which will not score the be<Yll'lg surfac: ... If 
fIIY eJearano:::. is greater than specified. ~ is an 
indication 01 wear on the camshaft. the tIoI!*. 
or both. 
:le First check to _ ~ the camshaft joumal. 
are worn below the servlce ~m~ by measl,lring 
them with a micrometer (sae illustration 
8.19). If they are. a new camshaft must be 

8.31 FIt each shim Into It. r'fIC"S 

8.25 Compara the wktth 01 the crushed 
Pfastigauge wil!\ thellCllla prinled on the 

contalnet" 

f~ted. Iiowever. since ~ Illikety that the holder 
is also worn. ensur'fl that the .pec~ied journal 
diame!er for a new camshaft will r'fIstore the 
011 clearance to within lpeclflcetlon before 
buyir.fj; a new camshaft . 
27 If the camshaft journall are good, or if 
fi\ling a new camshaft wiI not ... tor. the 0;1 
clearMce 10 within specification. the holders 
and C)'Iinder head wilhave to be replaced as 
a matched set. 
28 'ntpeCI the cam chain guide blade. 
tension8r blade and cam ehIin [_ S8etion 9). 
29 lfl$j)ICI the carmhafl sprocket.; ~ they 
!how signs 01 wear. cracks or other~, 
replace them and the e<rn chain with a __ MI. 
The camshafl sprockets are retained by two 
botts (see illustration); unseraw the bolts and 
ramove the sprockets. noting how they f~. Install 
the new sprockets on their respeettv. camshIIlt$ 
with the rnaIi<s facing out. and tighten the botts 
to the ~ torque setting. 
30 In5poct the ooter surfaces o f the cam 
folow«a for fIYidence 01 wear. scoring or O!her 
d.."age. If the sido! of a follow ..... I. In poor 
cooditoo. it is probable tI\at the bore in which 
It works is also daJnallld. Check for c-.net 
betwfen the tollower. and lheir bores. 
Whilst no specilications In given, ~ $lal;:k is 
excessive. replace the followerl wIth new 
ones. II lhe bores are serlolisly out-of·round 
or tapered. then replace the cylinder nead and 
followers w~h new ones. 

Installation 
31 If remo~ed. lubricate each ~alve shim 

8..348 Install the exhauII camshafta. 
described . . . 

8.29 Camanaft aprocket botts (arrowed) 

and follower w~h molybdenum disulphi<kl oil 
(a 50/50 mixture o f molybdenum disulphide 
Itrease and engine 011) and lit each shim 
Into its recess on the top of the valve, with 
the size marking on the shim fac.ng UP 
(see Illustration) . Mike sur. the !him Is 
COfTeCt!y sealed. then InstaU the fellow ..... 
making sure it fit l SQuarely In Its bore [_ 
Illustration 8..1310) . Nota: h is Irr¥:lorttnt that 
/he shims IIIId IoIIowenI .,. mumfld to ".... 
originIII...a/Yas, odler'wiu the .......... clearances 
will be i1accurata. 
32 Make lure the camshaft joornals and 
the bearing surfac:es in the cylinder head ... 
clean. then apply motybdenum disulphido! oil 
10 them and to the camshaft lobes. 
33 If removed. in"IU th. cam chain, the 
tensioner blade and the front gu ide blade (see 
Section 9). 
34 Ensur'fl lhat the 'T" mark on the ignition 
rotor still aligns with the crankcase mating 
surfaces (see Slep 4). H the exhaust camshaft. 
making sure the t>oning mar1I on the sprocket 
faces forward and aligns with the cylinder 
head mating surfaea (, .. IIlul tratlo.u). F~ 
the cam chain around the aprocket as you 
install the camshaft. pulling up on the chain 
10 ~ all $ll(:k in Il'Ia front f\II'I b1ItWf!ln 
the crankshaft and the camshaft. If al9vnent 
marks were made prior to disassembly (see 
Step 5). check that Ihe mlrks on the eam 
chain and sprocket align. 
35 Now fit the Intakl camshaft . making sure 
the timing mark on thl sprockat fac.n to the 
,ear and al;gns w~h the cyilndlf head mating 

8.34b ... and fit the chain round the 
Iprockat 



8.35a Install the Intake camshaft as 
describe;j ••• 

surface (see IIlustratlons)_ F~ the cam chain 
around the sprocket. atigning the marl<s (if 
made) between sprocket and chain. When 
""ing the Chain. pull it tight to make SUre 
lI1ere is no slack between the two camshaft 
sprockets: any slack in the chain must lie 
in the rear run. so that it Is taken up by the 
lensior.er. 
36 Fit the camshaft holder dowets into the 
holders or cylinder head if removed. Make 
sure the bearing surfaces in the nolders are 
clean. then lubricate them w~h molybdenum 
dlsl.flphide oil . 
37 Lubricate the threads of the holder bolts 
with c lean engi"" oi l and fit them Into the 
holders. Install the holders In their correct 
location (see Step 7). Ensure that the holders 
locate correctly over the rims of the locating 
bosses on the camshaft s (see iIIustration)_ 
TIghten the t>otts evenly and a little at a ~me 
in a cliss·cross pattern to the torque setting 
specif ied at the beginning of this Chapter. Work 
from the centre of the holder outwards (i.e . 

9.1 The top guide (arrow&d) III fixed in the 
valve c ........ r 

g.311 Withdraw the ptvot pin . • . 
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8.35b •• • end fit the chain round the 
sprocket 

starting wilh the bolts that are above valves 
that will be opened when the camshafts are 
Hghtened down). Whilst tightening the boas. 
make sure each holder Is being pulled down 
squarely and is not binding on the dow<lls. 
Caution: 11Ie camshaft holder Is likely to 
break I f I t Is not tightened down evenly 
and squal"9ly and the camshaft Is likely to 
bend if It Is tlghtoned down onto the closed 
valVes befora the opon ones. 
38 Using a piec<:o of WQOden dowel. press on 
the back of the cam chain tensioner blade via the 
tensioner bore in the crankcaso!! to take up any 
slack in the cam chain. ChecI< that all the timing 
marks are ~il in exact alignment as described 
In Steps 4 and 5. H ~ is necessary to turn the 
engine s.OgttIY 10 align the marks with the engine 
mating surfaces. keep the wooden dowel 
pressed onto the tensioner blade as without 
me tensloner In pIaOe, {he chain may sAp on the 
sprockets. IIDIe that ~ is easy to be slightly out 
(by one loon on a sprocket) without the mari<s 
appearing d"astically out of alignment. 

9.2 Lift the tront guide blade out 01 the 
engine 

9.311 . • . am draw !ha blade out of the engine 

8.31 Install the holders making sure the 
dowels and rfm locate correctly (arrowedj 

39 If the camshaft marks are out. re1ease the 
tension on the chain and remove the cam chain 
front guide. slip the chain around the relevart 
sprocket to correct the alignment, instal l the 
guide and recheck the timing marks. 
Caution: If the marks are not aligned 
exactly as described, the valVe timing wlU 
be InCOlT8Ct and the valves may strike th. 
plstonl, causing ext&nsive damage to the 
engine. 
4CI With eve<ything correctly aligned, insta'l 
the cam chain tensioner (see Section 7). Turn 
the engine clockwise through two full turn1 
and check again that all the timing marks sti I 
align (see Steps 4 and 5). 
41 Check the valve clearances and adjust 
them n necessary (see Chapter 1). 
42 EnsI.Jro lhe dowejs for the t imng rotCM' 00IJfT 

are in ptace and Install the cover usjng a new 
gasket (see illustration 8.311). IMtall the guide 
ICM' the coolant hose and tighten the cover botts 
to the torque setting specilied a\ the beginning 
of this Chapter (!lee illustrations 8.311 and 2). 
43 Install the valve cOller (see Section 6). 

9 Cam chain, tensioner blade ~ 
and guides ~ 

~ 
Note: "This procedure can be carried out with 
the engine in the frame. "the eni;ine has been 
romove<1. ignoro tile steps that do IIOt apply. 

Tensioner blade and guides 

Removal 
1 Remove the valve cove' (see Section 6~ 
the timing rotCM' cover (see Section 8) and the 
cam chain tensioner (see Section 7). The Cam 
chain tOp guide is fixed in the valve cover and 
should oot be removed (!lee Illustration). 
2 To remove the cam chain lronl guide. lift f 
oul of the front 01 the cam chain tunnel. noting 
wtlich way round ~ ms and how R kx:ates; ~ 
is a lairly tight f it but can be removed with the 
exhaust camshaft in ptace (_ lIIustraUon). 
3 To remove the cam chain tensiona' 
blade, first remove the intake camshaft (see 
Section 8). Withdraw the tensioner blade piVOC 
pin. Ih ..... draw l hA hllI<iA "" I "I , ..... ' '''' nl lha 
engine, noting wh ich way round it fits ( .... 
illustralionll) . 



2-18 Engine, clutch and transmission 

9.9a Remove the boh and the washer . • . 

InSpection 

4 Check the sliding surfaces of the lensiooer 
blade and guides for excessive wear, 
deep grooves. cracking and other obvious 
damage. and replace them wilh new ones if 
necessary. 
Installation 
5 Apply some c:1ean engine oil to the tensiooer 
blade pivot pin. then install the tensionef blade 
and insert the pin (see illustrations 9.3b and 
a). Inslatllhe intake camshaft (see Section 6). 
6 Slide the front9uide into the front 01 the cam 
chain tunnel. making sure it locates correc:tly 

9.9b ... then remove the rotor, notin9 how 
its ke}way (Allocates In the rotor slot (6) 

onto its seat at its lower end and ~s lugs at the 
top Ioc:<.te in their cut-outs (see Illustrations). 
7 tn310'1 the cam ehoin l eno ioner and the 
vatve and tim ing rotor CO\'IIfS. 

Cam chain 
Removal 

8 Remove the camshafts (see Sec:tion 8). 
9 UnSC1lw the bolt securing the timing rotor 
(see Illustration). To prevent the crankshaft 
turning. either select a gear and apply the rear 
brake ~Ithe engine is in the Irame). or remove 
the alternator COllet (see Chapter 8) and use 

LEFT 

o 

o 

a rotor holding strap to counter-hold the 
crankshaft. RemoVfl the bolt. washer and thl! 
rotor. not ing how ~ f its (see illustrations). 
10 Lift the cam chain off the crankshaft 
sprocket and O<lt of the engine. The sproc:I<6'I 
is an integral pan of the crankshaft . 

Inspection 

11 Except in cases of o il starvation. the cam 
chain wears very litt le . If the chain Is slif/ Of 

the links are binding. or ~ the links are loose. 
d iscard the chain. A chain In poor condition 
will wear the sprocket teeth and ideally, 
chain and sprockets should be replaced as 
a set. The camshaft sprockets are easily 
renewed. but if the crankshaft sprocket is unfit 
for further use the crankshaft wil l have to be 
renewed. 

Installation 

12 Installation of the chain is the re\fe<se of 
removal. Make sure the marked side of the 
ignrtion rotD< l aces out and that the kay a1 ti>l 
rotor locates in the keyway on tile crankshaft.. 
llghten the rotor bolt to the torque settir.g 
specified at t he beginning of this Chapter, 
c:ountar-hoIdiog the crankshaft as on rernwaJ. 

10 Cylinder head removal and 
installation 

Note: To remoVfl /hlt cylinder head witn the 
engine in ,ho Ir.>mo you Med an Alien /)if 'hat 
is 75 mm long rO rea<;h the rear 6 mm b<>II on 
the right-hand end. 

Removal 
1 Remove the vatve cover (see Section 61. the 
camshafts (see Sec:tion 8) and cam chai~ (see 
Sec:tion 9). 
2 Remove the forward engine front rnot.nting 
bolt on the left- hand side (see illustration). 
3 The cylinder head Is secured by twelve bolts 
(see Illustration). First unscrew and remove 

RIGHT 

A 

B 

10.2 Remove the mounting bolt (arrowedl 10.38 Cylinder head 6 mm bolts (AI and 10 mm bolts (B) 
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2 , 

11 

12 

10.9 Fit the dowels la~ thtn Lay the new gubt on the -. 10.11 TIghtening aequence lor the cylinder head 10 mm bolts 

the 6 mm boilS on the right·t..nd end Q/ the 
helId Is .. mu.,ratlonl. Now unscrew lhe 
to mm bolts evenly and no men than a half 
turn at a lime In the ,...- of the tightening 
seq~ (_mu, trallon 10.1 11. When all 
the bolts are Ioow, r1If'IlOVe lhem. 
.. Pull the cylinder head up 011 the cylinder 
bloc~ (lee IIIUltratlon). If It Is Slli(:~, tap 
around tha joint faces 01 the head with a 
soft· laced hammer or block Q/ wood 10 free it. 
Do not attempt to I ... the head by Inserting a 
lev"" between I1 and the cylinder bIoc~ or you 
might damage the sealing surfaces. 
5 11 they are loose, remove the dowels from 
the cy linder block ( ... lIIultration 10.111. If 
they appear 10 be missing they are probably 
$tudr. In the unOersIde of the cylinder head. 
6 Check the cylinder head gasket and the 
mating Surfaces on thfl cylindef hflad and 
block lor signl 01 leaks from IhfI cylinders, 
or the oil Of cootant pe".., which could 
indicate that \h.t head la warped. Reler to 
section 11 and ctleck the Ilal,,"1 of the 
cytinder head. 
1 Remova Ir.. old cylfnder held 9II sket 
and discard it as a new one must be fitled 
on reassembly. Lay a cle .. clolh over the 

cytindets and pistons whiIB the head is off to 
pr8\IMI any dirt getting In. 

InstsllBtion 
8 Clean a l!faCeS 01 old g.askeI materiallrom 
the cylinder head and bkx:k with a auita~e 
soIvl!Ol. If ~ no:>ed to use a scraptll', take ClIf8 
nol to scralch or gouga the soft aluminium, 
Be cat1llul not to let any 01 the gasket material 
lalllnlo the crankcase. the cyl inder bores or 
the 011 or coolant PlIssages. Check that the 
ojl nozzle on the right·hand underside 01 the 
head is clear (see illustration 11.11). 
11 lubricate the cylinder bores with clean 
engine ojl. If removed. fit 1119 dow"'s Into lhe 
crankcase. then lay the new head lIaskat in 
place. mating sure " locates correctly OYer the 
dowels. and all the holes are correctly aligned 
(see illustration). 
to Carefully f" the cylinder head onto the 
crankcase, making sure il k>eates corre<:tly 
onto the cbweIs ISCICI YlustntIon lOA) . 
1 I lubricata the threads and sealing surfaces 
of the 10 mm cylinder head bolts '<'riIh clean 
engine oil. tnstan the bolts and lighten them 
fingeHight (see illustration s 10.31) . Now 
tighten th! 10 mm bolts .... enIy and In IWO 
$tlgH, to the torque sellings s.pecilled .t 

the beginning 01 this Chapter. nghten all 
l ilt; bolts in the Mquene8 $hOwn to the inlt 
torque selling, then lighten then in the same 
sequence to the second torque setting 1_ 
Mlultratlon). 
12 nstaI the 6nm bolts and lighten !hem lo\he 
spedliedlOlqu8Mttng (_ illustration 10.3bj . 
13 Install thl remaining components in Ihe 
reverse order of removal. 

11 Cylinder head and valve ~ 
overhaul § 

~ 
I Because Q/ lilt; complex nature of tNs ;ob 
and the special toots and equipment required. 
most owners laavl servicing 01 the val,,". 
valvl _IS and valve gukie$ to a professiol\al. 
However, you can make an Initial assessrrent 
of wtlethe< lhe valvH are sealing corredly. 
and there/ore sealing. by pouring a small 
..-.ount of sotvent into aach Q/ the valve ports. 
If tilt; lOIvent lam past any valvit into the 
combustion chamber erea lilt; valve is nol 
seating cotreCtty and sealing. 
2 Wil h tht corract lools (s vatve spr,ng 
comprassor I, essentlll - make sure ~ is 
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11.7. Compreuingthil .......... 8Pring. 
uaIng .... alve spring COf'l\PN_ 

" .a. R_v. the coIleb bklng cere no1 
to drop them into the ""IIlne 

suitabl. for motorcycl. work). you can also 
....-.av.the valves and associated componanlt 
from the cylinder head. clean tham and check 
them for wear to assess the extent of the work 
needed, and, unless &<lal cutti"O or guld. 
raplacernenl is required, grind In the v.'v ... 
and raassembIe them in the hood. 
3 A dui" S8<\'ice departm.nl or angina 
speclalisl can replace the guides and ... cut 
the VaM! seats. 
.. After the valve service has bM'l performed, 
be sura to clean it "'8fI! thoroughly balor. 
Installation on the engine 10 remove any metal 
particl ... or .braslve grit that may st ill be 
~t from the va/Ytl service operations. Use 
eornprased air, if available. 10 blow out all the 
holes and passages. 

~ 

-• --

" .7b Mak ...... thecompno_ ... good 
fr1 on the top . 

l ' .ab Ifthilval'ol •• tem(2)won'pul 
through the g~, deburr the .rN .bov. 

the collet groo .... (1) 

Disassembly 
5 8elore proc~ino. arra"O. to label and 
store the val ... es along with th. lr related 
components in suctl a way that they can be 
returned to thel, original locations witllout 
g.1I ng mi ~ed up. Ei ther us. tha sama 
container as the vaJ\/a shims and IoIlowara ate 
sttnd in (see Section 6), 01 obtaln a separata 
conl. Jnar which ia d l ... lded In to sl . tean 
c;on-partments, and label NCh compartment 
with the Identity 01 the ... alYa which will be 
sttnd in it. Alternatively, labelled plastio; begs 
wiI do ~ as wall. 
8 CII:tan all traces of old Qa$ktt matarial from 
the cylinder head with a suitable solvent. 11 
you need to usa a scraper, laka e.ra not to 
scra:ch or gouge the soft aluminium. 

= 
= 
-"-._-

~ 

, t .7c . . . and the bottom of the yeive 

7 Compress the valve spring on the l irst 
... alve wiltl a spring comprHSOl". mailing sure 
~ Is corre-ctly located onto each end 01 the 
valve assembly (see lIIustr.tlons) . On the 
underside of the hood. make sura the plate on 
lhe compresflOl" only contscts the v.'ve and 
not the soft afuminium of the head: if Iha plate 
is too big for the ",aM!. usa s spacer between 
them (sea lUust, atlon). Do not comprl$s 
the springs any more than Is absolutely .......,. 
8 Rerncwalhacolets.usingaitharnee<la-nosa 
pliers, tweezers. I magnae or a ICI"twdriver 
with a dab of grease on H [sea Illustration). 
CarefuIy release the yllYe spring compressor 
and rfIn10VfI the spring retainer, notirg which 
w~ up Hms. the IIoPrInQ[s) and the valve (_ 
illustrat ions tt .3Oc, band s) . If tha ... al'ol • 
binds in I"" guid<> (won't putl Ihroug,). push 
it back inlo Ihe head and deburr the alea 
around Ihe collal groove w~h a very fine lile 
or whetstona (la. lIIull,atlon). Note: 7hare 
are two springs filltd with each intaka valve 
and QIlO with each axh.-u$ t v.w.. Note tile 
diffenlnce in /ang1h between 11Ie ax/JMJst and 
intake vllloe sprinp$ and do not n'ix !hem up 
(sea illustration! . 
9 Putt the ... alvl stam ... off !ha t<ll 01 the 
... atve guide with plier • .net di$(:ard it (the 
old seals should naVlr be raused) ( ... 
Illustration). Remove 11'4 tpMg ~. noting 
which way up it l ilt: using a magnel is the 
easiest way to Ifft!ha seat offt1'4 hlad (_ 
Illustration 'I.29.). 

----'" 

n .Se E~hausl lA) and Intakl (8) valve springs diffar In length. 
Springs • ..., fitted w ith tha cIOH" WOUnd coils IrltO tha head 

11.8 Pult lha Slam Hal off with long nosed pliers 
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11.11 Blow comp<essed air through the oil 
nozzle {arrowedl to enSure it Is clear 

to Repeat the proceduro lor the romain ing 
valves. Remember to ~eep the parts for each 
valve together and label led so they can be 
reinstalled in the correct location. 
11 Next, clean the cylinder head w~h sotv<mt 
and dry it thoroughly. Compressed air will 
speed the drying process and """sure that all 
holes and recessed areas are clean. Check 
that the oi l nozzle on the right·hand underside 
of the head is clear (see lIIustnotlon) . 
12 Clean aD the vaNe springs. collets. retalnefS 
and spring seats wilh solvent and dry them 
Ih<>roughly. C~n the parts lrom one valve at a 
time so that no mixing ol parts betwe«l valves 
occurs. Scrape off any deposJts that may have 
lormed on the valves. then use a motorised 
wire brush 10 remove deposns from the valve 
heads and stems. Again . make wre the valves 
do not get mi><ed up. 

Inspection 
13 Inspect the head very carefully lor cracks 
and other damage. If cracks are found , a new 
head will be l8quired. Check the cam bearing 
surfaces lor wear and evidence 01 seiZure. 
Check the camshafts for Wear as well (see 
Section 8). 
14 Using a precision straight-edge and a 
leeler gauge. check the head gasket mating 
surlace lor warpage (see illustration). Reter 
to Tools and Workshop Tips (Secti on 3) in 
the Reference section for details 01 how to 
uSe the straight-edge. If the head Is warped 
beyond the IImn spedlied at the beginning 01 
this Chapter. consu~ your Yamaha dealer or 
taka n to an engineer lor rectification. 

, , 

11.14 Checking the l>ead for warpage with 
a stralght-edge 

15 hamine the valve seats In the combustion 
chamber. Iflhey are pitted. cracked or burned. 
the head will l8quiro work beyond the scope 
of the home mechanic. Measure the valve 
seat width and compare it to th is Chapter's 
SpecifICations (see illustrali<>n). II ~ exceeds 
the service limit. or if It varies around its 
Circumference. consult )lOUr Yarnaha dealer or 
take the hood to an engineer for rectifICation. 
16 Examire each vaNe face for cracks, pits 
and burne:! spots (see Illustration). Note: 
S/jght imperiactions between the valva face 
and seat may 00 overcome by grinding the 
valve (S1t6 Steps 24 /0 28). 
17 Rotate Ihe valve and chec~ for any obvious 
indication that it is bent Using V-~oo:;ks and 
a dial gauge If a~al lable. measure the valve 
stem runout and compare the ,esu~s to the 
specificaticns at the beginning of this Chapter 
(see Illustration). lIthe meawrerneot exceeds 
the service limit specffied, the valve mUSI be 
roplaced .".;th a new one. Note that a slightly 
bent valve stem will prevent the valve from 
seating proper1y in the head. 
18 Meas .... e the various aspects 01 the 
val\18 head and compare them with the listed 
specificaticns (see Illustration) . II the vaNe Is 
worn n shooId be roptaced w~h a new one. 
19 Measu'8 the valve stem diameter Isee 
ilIustretlon) . Clean the valve gu ides 10 
.emove a..,. carbon build-up. then measure 
the inside diameters of the guides (at both 
ends and the centre of the guide) wnh a small 
hole gauge and micrometer (see Tools /tnd 
Worlrsl>op Tips (Section 3) in the Reference 
section). lhe guides are measured at the 

11.18 Valve head meaSU(8ment points 

A Head diame!er 8 Face wirfth C Seal widttl 0 Margin lhickness 

11.15 MeastJre the valve seat wklth with • 
ruler (or for greater accuracy use a Vernier 

calip8rJ 

11 .18 Check the valve face lA), . tem (B) 
and collet groove (C) for Wear and damage 

ends and at the centre to determine il they 
are worn In a bell-mouth pattern (more we<.r 
at the ends). Subtract the stem d iameter from 
the valve guide d iameter to obtain the valve 
stem-to-guOde clearance. If lhe stem-to-gulde 
clearance is greater than listed in this 
Chapter's Spe<;ilicatlons. replace whichev~r 

11 .17 MeaS<We valve stem runout with 
V_bfoo:;ks and a dial gauge 

11 .19 Measufln{j valve stem diameter wttt. 
a micrometer 
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11.21 Measuring spring IJee length with a 
Vernier cal lper 

components are worn beyond !heir specified 
lim its wil h new ones. If lhe valve guide is 
within spedf;calions. but Is worn un&'o'enly, ~ 
should be renewed. 
20 Inspect tne valve stem and collal groove 
area for scuffing and c racks (see illus
tration 11.16). Check tne end of the stem for 
p;ning and wear. The p<esen<::e of any of tne 
above conditions ind;cates the need for fitting 
new valves. 
21 Check the end of each valve spring for 
wear. Measure the free ~h of each spnng. 
making sure you identify each one correctly 
as to its location. and compat9 ~ to that listed 
In the specifications (He illustration) . If any 
spring Is shorter than speCified it has saQged 
and must be rep laced with a new one. Also 
place the spring upright on a flat surface 
and check it for bend by placing a ruler or 

11.2Gb TIle valve face (arrowed) and seat 
should appear as a uniform, 

unbroken ring . . . 

11.29a Install the valve spring aeat 

11.25 Appty small dabs 01 grinding 
compound 10 the valve lace only 

eng ineer's $quare against~. If the bend in any 
sprin~ exceeds tne specified lim~. rt must be 
repla:ed w ith a new one. 
22 Check Ihe spnng retainers and collets for 
obvious wear and cracks. Any questionable 
parh should not be reused. as extens ive 
damage w ill occur in the event of failure during 
engine operation. 
23 lithe Inspect"'" indicates that 00 overhaul 
work is requ ired, the valve components can 
be reinstalled in the head. 

Reassembly 
24 Unless a valve servk:e has been perlormed, 
belCle installing the valves In the head they 
should ba ground in (lapped) to ensure a 
positive seal between the valves and seats. 
Note: Do ner grind in tile vetves 100'te, file ..... ts 
have been !'&-Cuf. The valve StNlf must be 50tr 
and t'npolishtld for final seating fa occur when 

11.:I6c ... and tile aeat (arrowed) should 
be the spec ified width all the way round 

11.29b P...,ss the new stem seal Into place 
with a suitable deep socket 

11.268 Rotate the valva grinding tool back 
and forth between t ile pa lms of your Ilands 

(arrow ed) 

~ Ifflgiflfl is first run. This procedure requires 
coarse and fine valve grinding compound 
and a valve grinding tool (either hand·h~d or 
dril l driven - note that some drill-driven tools 
specify using only a fine grinding compound). 
If a grind ing tool is not available. a piece of 
rubber or plestic hose can be slipped over the 
valve stem (after the valve has been installed 
in the guide) and used to turn the vai,·e. 
25 Apply a small amount of coarse grinding 
compound to \tie valve lace (_ illustration). 
Smear some molybdenum disulphide oil (. 
50/50 mixture of molybdenum disulphide 
grease end engine o il) to the val\'e stem, 
then s lip the valve into the guide (see 
Illustration 11 .30a) . Note: Make sure each 
valve Is instelled In ifS correct guide and be 
careful nor to get any grinding compound on 
the valve stem. 
26 Attach the grind ing tool to the v~lve and 
rotate the 1001 betwoon the palms of yow 
hands. Usea back-and·forth motion(as though 
rubbing your hands together) ,ather than a 
circular motion Q.e. 50 that the valve rotates 
alternately clock.wire and anti-clockwise rather 
than in one direction only) (_ iIIustretlon). N 
a motorised tool is being used, take note of the 
correct drive speed for ~ - n your drill runs too 
fast and Os not vaiabie, use a hand too instead. 
Uft the valve off the seat and turn ij ~t reg<JIar 
Intervals to distribute the grinding ccmpound 
properly. Cont inue the grinding procedure 
until the valve face and seat contact area is 01 
uniform width, and lIIlbtoken around the ooti<8 
circumference (_ illustrations). 
27 Carefully remove the valve from \."\8 guide 
and wipe off all traces 01 grind ing compound. 
Use solvent to dean the valve and wip<; the seal 
area thoroughly with a solvent soaked cloth. 
28 Repeat the procedure with fine valve 
grinding compound. then repeat the entire 
procedure for the remain ing valves. 
29 Working On one valve at a time lay the 
spring seat in place in the cylinder head so 
that its shouldered side faces upwa..:1s (SH 

Illustration). F~ a new valve stem seal onto the 
guide and use an appropriate size deep socl<e! 
to preSS the seal over the end 01 the valve guide 
until ij is fett to clip "'to place (see i llustration). 
Don" twist or cock the seal. or il will not seal 
properly against the va lve stem. A1~0. don', 
remove ~ again or it win be damaged. 



11.3Oa Lubricate tile valve stem then 
Install tile valve 

11 .31 A small dab of grease will help to 
k&&p the collets In place on the valve wIllle 

the spring Is released 

30 Coal the valve Slem wllh molybdenum 
disulphide oil. then install it into its guide. 
rotaling ~ stowty to avoid damaging the seal lsee 
illustration). Check that the II8MI nlOII8S up and 
down freely in the guide. Nexl. install !he spring(s) 

12.2c . . . so that tile d utcl> cable sUppOrt 
bracket Can be displaced 
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11 .3Ob Install the valve spring(s) . . . 

1' .33 Tap the valve stem gently to seat the 
coltets In t i>e groove 

(IWO spnngl on the Intake valves). with the 
cIooer-WOl.f"d coils lacing down rno !he cyIincSer 
I>ead (Me Il ustratlon). Frt the spring retainer. 
with ~s :shouIdarad side lacing down so that ~ 
!its into !he top of the spring ( ..... illustration). 

12.2d Relea .... the cable clip . . . 

11.3Oc . . . and the spring retainer 

31 Apply a small amount of grease to th. 
inside of the collets: tl>is will help to help hold 
them in p lace wtlen fltti"ll them on the valv~ 

stem (see illustration). Compress the spring 
wrtl> the va lve spring compressor and instal 
the collets (see illustrations 11.78, b and e 
and 11.8a). When compressing Ihe sprln,·. 
do so on ly as far as is necessary to slip th~ 
collets inlo place. Make certain that the cd lats 
81"8 securely located in the cdlat groove and 
release the spoi"ll comPJ'BSSO(. 
32 Repeat the procedure for the fflmaining 
valVfls. Remember to keep Ihe parts for each 
valve together and separate from tl>e other 
valves so they Can be reinstalled in ther 
original locatoos. 
33 Support the cylinder I>ead on b locks so 
the valves can't contact Ihe workbench tOIl. 
tnen very gently tap tne lOP 01 eacn valve 
stem to seat Ihe collets in the groove (sea 
illustration). 

12 Clutch cable 

Removal 
I Remove the fuel tank and air fiher housing 
(see Chapter 4). 
2 Re lease the trim clip securing the clutch 
cable support bracket and displace the 
bracket (see Illustrations). Release the cable 
cl ip on the bracket and lift ofllhe bracket (lee 
illustrations). 

12.2e ••• and remove the brackat 
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12.4b • . . and release the inner cable end (A). Slip the cable out of 
the brKket (8) 

12.58 Screw the adjuster (A) Into the brlcket )8) 

3 Slacken the adjuster Iocknut. then turn the 
adjuster to obtain lreeplay In the Inner cable 
1_ Illustrations). 
4 Bend back the tab in the cable ~ on 
the end of the clutch release mechanism arm, 
then reIe8$e the cable end from the retainer, 
noting how it fits (see illustrations). Slip the 
cable out of the bracket on the clutch cover. 
5 Screw the adjuster at tha handlebar end 
of l he cable fully Into the lever bracket (He 
Illustration) . Align !tie slot In the adjuster with 
that In the lever bracket. then pull the outer 
cable Irom the socket In the adjuster .nd 

12.5b Align the slots In the adjuster and 
the bracket and pull the cable out 

teIease the imer cable end from the laYer (_ 
Illustrations). 
6 Release the ties sec:uring the clutch cable to 
the Ieft.fl.and rlKiator hose 1_ Ulustratlon). 
Remove the cable from the machine, noting 
itS routing. 

Installation 
7 Irl$talation is the ..... erse of removal. Apply 
grease 10 the cable ends and make sure the 
cable i$ correctly rou ted and cl ipped Into 
pO<o. 

12.5c Release the Inner cable end from ..... "., 

8 Adjus t the ctutch lever free play (s" 
Chapter I ). With the eeble In"elle~ . tun> 
the adjuster 00 the ..... er bracket so ihat the 
slots are not aligned. Bend the retainer 00 tt. 
release mecnanism arm to secure the cable 
end (see illustnltion 12. .... ). 
9 Check the clutch release mechan!.m lor 
smooth operation and any signs of wUI 

or damage. Remove It for cleaning and 
re-greasing ~ required (see Sectk>n t 3) 
10 Install the fuel I8nk and air lilter 
housing (see Chapter 4). 

12.6 Clutch cable Is .. cur" to the coolant 
hose by ties (a!Towed) 
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13.7 No te how the pull-rod (AJ engag" with the actuating 
shaft (8) 

13..8a Nole the location of the upper (arrowedj. 

13 Clutch 

Note: This procedure can be carried out with 
the engine in the frame. "file engine has beeI1 
removed. ignore tile steps that do not apply. 
Spedal tool: A clutch centre holding tool is 
useful, mthough not eSS(ff1tilll- see Step 12 

Removal 
1 To allow clearance 10< removing the clutch 
cover. unscrew the boil {)(l the timing rolor 
cover Ihat retains the coolant hose guide and 
release the guide (see IlIustrallon 8.2). 
2 Position 3 suilable conlainer below the 
water pump. then release the clip and pull 
the pump breather hose off. being prepared 
to catch any residual coolant (see Il lustration 
4.13c). Place a su~able blanking ptug ova.- the 

end of Ihe bff!;lther hose union. Secure the 
hose clear of !he tens'oner body. 
3 Detach the clutch cable from the release 
mechanism arm ($00 Seclion 12). 
4 Ensure that Ihe engine casing below Ihe 
clutch cover and around the oil dipstick is 
clean. Place a drain tray under the clutch 
cova.-. 
5 Wor1< lng evenly In a crlss-cross paUern. 
unscrew the clutch cover boils, noling the 
location of the c lutch cable bracket (see 
iIIustralions). 
6 Remove the oil dipstick and plug Ihe hole 
with a clean rag. 
7 Remove he cover, being prepared to catch 
any residual oil. If the cover will not lift away 
easily. bt"ea~ the gasket seal by tapping gently 
around Ihe edge with a soft·laced hammer 
or block of wood. Note how the looth O<l the 
clutch pull-rod engage on the actuating shaft 
in the clutct cover (see illustration). 
8 Remove the cover gasket and discard it 

as a new one must be frtted on reassembly. 
No!e the position 01 the two Iocaling dowels 
and remove !hem for safe-keeping ~ they are 
loose: they could be in eilhe< the cova.- 0< the 
crankcase (see illustrations). 
Q Working in a criss·cross panern. gradual", 

13.Bb . and lower (&rTowed) Ioeallng 
dowels 
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slaekeo the clutch spring bolts until the spring 
prenure is released. counter-holding Ihe 
clu tch using a rag. Remove the bol\l arid 
aplings (see illustration). 
10 Remove the clutch pressure plate, noting 
the alignment marks on the pressu~ plale and 
the clulch cent~ (see IlIustrllllon). Remove 
the pull-rod lram the pressure plate. noting 
!he bearing (see Illustration). 
11 Grasp the complete set 01 dutch pili" 
WId NmOVe them as a pack.. Unless !he plates 
are being replaced will! new ones. keep them 
in their original order. Note lhat the innermost 
plain plate is thiclr.er than the rest: the In ...... and 
outer lriction plates have a purple coIouroCOde 
aod different friction material segments 10 
the rest which are co lour-coded brown (see 
Step 31). 

13.168 Use a tool to dislodge the beerlng 
centre from the clutch housing ••. 

12 B!md back the tabs 00 Ihe ciutch cent~ 
nut Icckwashef (see illustration). To remove 
the cVich centre nut. the transmission input 
shalt must he locked. This can be done in 
MVefal ways. 11 the engine is In the frame, 
engage t st gear and have an assistant hold 
the rear brake 00 hard with the 'ear tyre in 
lirm contact with the ground. Alternatively, 
the Yamaha service tool PI, No. 9089(H)4()86 

(Euoopean models) or YM-9ta.2 (US modeIsl 
or a limilar com~1aI1y ava~able tool, can 
be used to stop the d.rtch cent~ from turning 
while the nut Is loosened. Protect the engine 
casing with a piece of wood I1 the clu tch 
hoIdirlg tool bears lI9IIinst it (see Illustration). 
13 With the ' ... n"",'''-''"''' 1"",,1 ~h~fl lnckftd. 

unscrew the nul and remove the Ioc::kwashef. 
noting how it fits Ise. IIlu$l,atlon 13.36b). 

13.1Gb •.. then remove the bearing 
centre .. 

Discard the Iockwasher. as a new ooe must 
fined on reassembly. 
14 Slide the clulch centre and the 

washer 011 the input shah ,see ''''''''''''''O"~ 
13.36a and 13.35}, 
15 Note how lhe 
clutch~ t 
gear 00 !he I 
01 the oi Pl""'P 
a sprocket 00 the back 01 the 
($ee illustration). 
16 Ease out the bearing centre . rod 

hearing from betwee<1 Ihe CI U'~"."' _'.~"'~ 
and the inpul shaft: this can 

magnet and by slkling '0;::~~~:;:;:~1 10 help push lhem a~ (s .. III 
17 There Is now enough c leararce 
lhe clutch housing out aloog the input 

13.15 
engagement (A) and Ihe positiOO 

pump drlve chain (8) 

13.16c .. , and the needle roller cage 
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13.17a Wi1hdraw the clutch housing 10 expose the 011 pump drive 
chain 

13.17b Rotale the cranksllaft 10 obtain clearance from the 
connecting rod (A) and crankshaft web (8) 

and expose the oil pump drive chain behind 
it (see iIIuSlration). Disengage the chain from 
the drive sprocket and remOve the clutch 
housing, lhe thrust washer and spacer. Note: 
If may be necessary to rotate the crankshaft 10 
OlJtain clearance between the primary driven 
geM and the connecting rod of No ... cytindar 
Of/he right-Iland web on lha crankshaft (see 
illustration). To rotata the crankshaft. unscrew 
IN inspoction plug in the ignition rolor cover 
and turn Iha rotor bolt on the end of the 
crankshalf In a clocl<wi$e dlroction only. 
18 11 required. unscrew ttle tIOlIS mat retain 
the oil pump drive chain guide to the crankcase 
iI/"ld remove the guide (see illu8tration). 

Inspection 
19 After an extended period of service the 
Clutch friction p lates will wear and promote 
clutch sl ip. Measure the thickness of each 
fTiction plate using a Vernier caliper (ue 
~lustrallon) .1f any plate has worn to Of beyond 
the service limit given in the Specifications 
al the be-ginning of Ihis Chapter. the friction 
plates must be replaced with a new set. Also. 
~ any of the plates smell buml 01 are glazed. 
they must be replaced as a set. 
20 The plain plates should not show any 
signs of excess healjng (bluing). Check for 
warpage using a flat surface and feeler gauges 
(ne ilh.slratlon) . If any plale exceeds the 
maximum pe<missible amounl of warpage. or 
shows signsol bluing. all the plain plates must 
be renewed as a set. 
21 Measure the free length of each clutch 
spring (see IIh.slral lon). If any spring Is 
below the service limit specified, renew all the 
springs as a set. 
22 Inspect the clutch assembly for burrs and 
indentations on the edges of the protruding 
tangs of the friction plates andIor slots in the 
edge of the housing with which they engage. 
Sim i la~y check lor wear between the inner 
teelh of lhe plain p la!es and ttle Slots In lhe 
clutch centrEl. Wear win cause cMch drag and 
slow diseogagemEl<ll during gear changes . as 

the plates will snag when the pressunr plate is 
lifted. With care. a small amount 01 we8f can 
be cormcted by dressing with a fine file. but ~ 
~ is exce,sive the worn components should 
be replaced w~h new ones. 
23 Inspect the needle roller bearing in 
conjuncticn with the Internal bearing surface 
of the clutch housing and the external surface 
of the bearing centre . II there are any signs 
01 wear. pitting or other damage the affected 
parts must be replaced with new ones. 
24 Check the teeth of \he primary driven gear 
U" (I", "'uI,,1I ''''''si'lll S''''' th .. C<JI"'''''l'O'''''i'lII 
teeth of tte primary drive gear on the end 01 
the crankshaft. Replace the clutch housing 

13.18 Remove the oil pump drive chain 
guide il rnquired 

;_.-

-• • • 
... ~ 

13.20 Checking the plain plates lor 
warpage 

with a new onO if any teeth are worn or 
Chipped. The primaty drive gear is an integ," 
part of the crankshaft (see Section 24 Ior 
removal of the crankshaft). 
25 Check the teeth 01 the o il pump dri .. e 
sprocket on the back of the clutch housing. II 
any are worn or chipped. replace the housirog 
w~h a new one and remove the oil pump and 
chein for inspection (see Section 18). 
26 The clutch housing incorporates a 
cush ·drivtr mechanism: check the! the splin~ 
are not loose and that there is no backlash 
lltItw .... n 11, .. " .. nl, .. 01 11". housing " nd 11>11 
primaty driven gear. 
27 Check the pressure plate and ~s bearirlg 

t3.19 Measuring clutch Irlctlon plate 
thickness 

13.21 Measurflthe free length 01 the 
clutch springs as shown 
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13.2811 Remove the E-ctlp (errowed) and washer securing the 
<;Iut<;h actwting shaft 

for signs of wear 0<" damage and roughness. 
Check the pull-rod for signs of wear or 
damage. Replace any parts, as necessary. 
with new ones. 
28 Check the c lutch release mechanism 
shaft pinion and the pull ·rod teeltl fO<" s4gns of 
wear and damage. Check that the shaft turns 
smoothly in the clutch cover. If necessary. 
remove the E-c lip and washer securing the 
shaft and w~hdraw the shaft ($e<'I illustration). 
Nolc tho poo.ilion of the rnturn 3pring end the 
alignment marks on the clul ch cover and 
release mechanism arm (see Illustration). 
29 Check the condition of the shaft, oil 
seal and two bearings. and fit new parts if 

t3.29a Examinll the actuating $haft pinion 
(arrowed) and bearing surfaces 

t3.29c ... before removing the actuating 
shaft bearing 

necessary (see illustration). If the bearings 
need to be removed, first remove the oil seal 
(see illustrations). then heat the cover In 
very hot water to ease removal and drive the 
beari1gs out (see Tools and Workshop Tips 
(Secl.ons 5 arK! 6) in the Reference sect ion}. 
Discard the oil seal as a new one must be 
fitted on reassembly. 
30 If requ ired. remove the E-clip and washer 
secunng the arm on the end 01 the shaft. Note 
the po3ition of the I1tm Md return 3pring, thfln 
slide the arm off the shalt and remove the 
spring. 
31 Clean all components and lubricate the 
seal and bearings with grease. Installation is 

13.29b Lever the oil seal out ... 

t3.33a Install the spacer (A) and thrust 
washer (S) 

the reverse of remova l .. ~:~~:,~:::::~: ~:;I 
arm on the shaft. fit the SI 
the ·UP· mark on the arm i up 
the shaft ls installed In the cover. 

Installation 

32 Remove all traces of old gas.'~'"""'.' 1 
the crankcase and clu tch cover 
If removed. install the oH 

guide. applying a suitable :,~,'~:'m~~~'~1 
thread tacking compound la i 
and tightening them to the torqu,:-':';':" 
specified at the beginning of this Oapter (_ 
illustration 13.18) 
33 Slide the spacer and the thrusw" .~".'_'"I 
onto Ihe t ransmission input 
illustration). Slide the clutch housing 

the shaft to a pOSition where the .'C.'.'. c" .:! 
drive chain ~an be located onto 

SP~ket~"[:;"~'~~b:'~"~'~':~!;;~~~!:~;[~~ Slowly rolate the 
onto the 
that the chain is 
guides on the inside of crankcase. 
34 lubricate the needle roller 
clean engine oil. Support the "";';"';.;";""1 
and engage the primary driven 
gears. then sl ide Ihe bearing and the ""ri'~ 1 
centre in to place on the input shaft 
illustrations t 3.16c and 16b). 

t 3.33b Rotate the clutCh housing to 
engage the oil pump drive chain 



13.35 Install the thrust washer ••• 

35 Lubricate Ihe thrust washer wilh clean 
eng ine oil and s lide il onlO Ihe shaft (see 
....,tration) . 
36 Slide Ihe clulch cenlre onlo the shafl 
splines. then fit Ihe new Iockwasher. Note how 
!"WO of Ihe lockwasher tabs locate on flats on 
IfIe c lutch centre boss (see illus l ratlons) . 
.... tall the clutch centre nut with the shouldered 
sode on the inside, and lighten the nut to the 
IDrQue sett ing specified at the beginning of 
Ihis Chapter using the method employed on 
.emoval lo lock the input shaft (sea Step 12) 
PM Iflustratlon). Note: Check that the clutch 
C8<11re rotates freely Bller tightening. Bend up 
!he labs of Ihe Iockwasher to secure the nut 
!see illustration 13.123). 
'¥1 Coat each dulch plate with c lean engine 
oil prior 10 insls",,!;"'" Build up the pI~"" ~s 
IoIlows: first fi t the thick plain plate. Ihen a 
purple· coded friction plate. then a standard 
plain plate. then a brown·coded friction plate 
!Me illustrations) . 
38 Continue to alternate plain plates and 
,)fown-coded friction plales unl il a ll a re 
flStal~. then install the secood pUfPle-coded 
friction plate. 
39 Lubricate Ihe bearing in the pressure 
plate with clean eng ine oil. Fit the pull'rod 
.,to Ihe back of the pressure plale Isee 
..... tration) . 
01(1 Align the reference marks on Ihe clutch 
pressure plate and the clutch centre and m Ihe 
pressure plate, making sure the casle1 lations 
., ~s rim locale into the sk>ts in the clutch 
,..,mre (see Illustration 13.108). 
" Install the c lutch springs and boHs. tllen 

13.37d ••• followed by a brown-coded 
frict ion plate 
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13.368 . .. and the clutch ~ntre 

13.36c nght8f1 Ihe clutch nut 10 the 
specified to«lUfl and secure it wllh tha 

lockwasher labs 

tighten the boils e\l8f1ly and a little al a time 
In .. ~riss·~ross sequence to H,e specified 
torque setlin~ (sea illustralion). Counter-hc>d 
the clutch housing to prevent it tuming when 

13.37b then ~ purple-coded frfctlon 
pI~te ... 

13.39 Fit the pull -rod Into tha back 01 the 
pressure plate 

13.36b Align the new lockwasher tabs with 
the flats on the clutch centr9 boss 

13.378 First install the thick plain 
plate ... 

lightening the spring botts. Set the pul l·rod so 
that Its t .... th point towards the rear and ~re 
angled up Slightly. 
42 If removed. insert Ihe dowels In the 

13.37c ••• th8f1 a standard plain plate . . . 

13.41 TIghten the bolts In e criss-cross 
sequence to the specified torque 
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erankcaStl ;md fit the new gas.kat onto them 
(s" illustration). 
~ When installing the cluteh eover, gelling 
the re laase shalt 10 engage corracHy with 
the pull-rod teeth ean be tri(:ky. Fir$! ut 
tha pull-rod le-elh lacing rearwards (see 
Il lustration). 
44 set the release arm so that itia pointing to 
the front. then as the cover Is installed and the 
teeth engage, the ann should turn back (SH 
lQustratlon). Woth the cover fuIty n.taIed, the 
alignment marb on the cover and the clutch 
arm ahouId be In line when any bacJ(Ia$h In the 
mechanism Is taken up by light finger prtSSUrt 

t • . 3& Note the wiring guldft (arrowed) 
M<:ured by the alternator COVIIH" bolts 

(lee Illustration t3.28b). tithe marb do not 
line-up. P\.III the cover off . reposition the clutch 
arm Ind refit the cover. Check that both ands 
01 the return spring are correctty Iocaled. 
45 Install tha cover boltl and the clutch 
eabIe bracket and tighten the boItl evenly in 
• ~I"I)$$ seqvenca to the 199Cilied to!QU9 
setmg (see illustration t3.5a and 5b) . 
-46 Check the engine o;t """ (SM Pre-ride 
checb) and instal the (lip$\ic:k. 
.7 At the clutch cable onto the lneket WId 
reIea3e arm WId adjusI the cable " ne<:e$$;lry 
(see Section 121. 
048 Install the coolant hoM and guide (see 
Stept 1 and 2). Checl<. the coolant tevelm the 
radiator (see Chapter 3). 

14 Starter clutch and gears 

Note: This proc;edute can be carried «It with 
the ~ in the frama. "the engine has been 
rtIfTIIJ/IIed, igr>Ot8 the steps which do not apply. 
1 Remove the 1ueI tar* (see Chapter .). 
2 NI back the boot on the wimg at the back 
ot the engine unit. Trace the wiring from the 
top of the alternator cover on the left-hand 
side of It!(! engine and disconnect it at the 

whita. three-pin connector (see '"~"~,,,'~ 
4.l1al. Feed the wiring through 
alternator cover, noting its routing. 
3 Placa a drain tray under the 
cover. Unscrew and .amove 
securing the cover, noting the 
(lea iIIul trallon) . Ramova 
preparOO to catch 
wiI not lift aWI!rf 
by tapping gently around the 
soft·laced hammer or block of 
levering carefully with a 
tab as shown (I" 11 
to lever between 
surfaces as 
the gasket 8' naw ona 
R,,,,>ov,, Il"Ie dowel, from .~h., Ih. 
the crankcase If they are loose. 

Check 
4 The operation 01 the starter clut~h can 

Checked~~W~"~;'f·~'~'·:·:~·~~:~·~C~""~:~';':"~"~ idler gear is 

~ "'" bike.bullocl<swt\an 
;Mustrationl. If not, !he start ... dutch 
and should be removed for Inspection. 

Removal 

t •. 3b Some leverage can be apptled to the PUllX*' mede tab If 
required 

t4 •• Idlar gear should rotate fnlaly anti-clockwise tAl, end lock 
when turned c;:loc:: kwl .. (8) 



14.53 Withdraw the shaft and the Idler 
gear 

crankcase and removlI the gear (sell 
illustration). RllmovlI thll alternator rotor; 
the startllr c lutch is mountl)d on the back of 
" (SIll! Chapte< 8). Note: Befora remaving the 
a/fernaror rotor. slacken I~ Ihme starter clutcll 
bolts w/IJ1e holding I~ rolorcentrll boil. If the 
rotor has already been rrJmO_ad from the bike, 
hold the roror wlrIl a srrap wronch 10 slacken 
I~ bolts (see illustration). 
8 lay the alternator rotor face down on the 
worl<. surlace and withdraw the starta<' d';ven 
gear from the starter clutch. If the gear appears 
stUCk. rotate ~ anti·clockwise as you withdraw 
~ to froo " from the starter clutch. If the starter 
driven gear does not come away with the 
alternator rotor. slide ~ off thll crankshaft. 

Inspection 
7 tnspect the teeth on thll idtllr gear and 
replace it with a new 0l1Il if any are chipped or 
worn (5 .... illustration). Check thll kller shaft 
bearing surlacll!! for signs of WIIar or damage. 
and replace w"h a new one if necessary. 
8 Fit the startllr driven 9"ar into the starter 
crutCh, rotat ing it anti·<;!ockwi ... to spread the 
sprag. and allow the gear hub to IInter. Wilh 
the alternator rotor lacll down, check that the 
starter drivlln gear rotates frooiy in an anti· 
clockwise dirllClion and locks against the rotor 
in a clockwise d irection (see Illustration). 
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14.5b Remove the bolts to SlIparatll thll 
starter clutch from the alternator rotor 

14.8 Cheek that the driven gear turns 
freely anti·clockwlse 

If it doesn·t. the starter clutch should be 
dismantled. 
9 unscre ... the thr&e DOtts and remove tne 
clutch hoI.sing from the back of the alternator 
rotor (SH illustration) . Depress the spring 
lock on the outside ed\III of the ~utch sprag 
assembly and withdraw" from thll housing 
(see illustration). 
10 Inspect thll condition of thll sprags and 
their cage inside the clutCh assllmbly (sae 
i llustrati~n). I1 thllY arll damaged or worn 
at any point. the staner clutch should be 
replaced with a new 0l1Il. 

11 Inspect the driven gear bearing surfaces 

14.7 E~amlne the Idler Dflar teeth lor weir 
and damage 

14.98 Remove the cllllch housing from the 
back 01 the rotor 

for signs of wear and scoring. If the beanng 
surfaces show signs of excessive wear. 
replace the gear with a new one and inspect 
the surlace of the crankshaft for damage. 
Inspect the teeth 01 the driven gear and 
replace the gear w~h a new one if they are 
worn 0< damaged. 

Installation 
12 Fit the clutch sprag assembly Into ~s 
hOUSing and ensure that the spring lock 
engages (see illustration 14.9b). Clean 
the starter clutCh bolts and apply a drop of 
locking compound to their threads. Fit the 

14.9b Depress the spring lock (arrow&d) to release th& clutch 
assembly from Its housIng 

14.10 Inspect the starter clutch sprags (AI, cage (0) and 
!>oUSlng (0) 
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14.12 Apply locklnliJ compound to the 
starter clutch bola and IIght. n them 

securely 

housing onto the b3ek of the alternator rotor. 
then InSlslt the botts and tighten them to the 
specified torque setting (se. lIIustret lon). 
Note: " , $t~ wrench Is nor av8llabifl to hold 
tile alt&mator rotor; final tightening of the boils 
can take place once tile rotor has boon fitted 
to the CI1IIIkshafr. 
13 lubricate the starter dtfv.., gear hub with 
clean engine oil, then lit it In to the startBf 
clutch. rotating It sntl'clockwlse to spread 
the sprags and allow the houtl to enter (see 
Illustration 14.8). Oleck the operatJon 01 the 
starter clutch as described In Step 8. 
14 Installlhe ahematOf (sea Chapter 8). 
15 Lubricate the Idler gear $haft with clean 
IWIgIne 01. SIde !ne gear ontO !ne Shalt, maI<Jng 

15.1a Sleek .... the locknuts larrowed) .. . 

14.163 Fit a new gasket onto the dowels 
la,rowed) .. . 

sure the $lTl3l1er pinion faces inwards. and the 
teeth of the larger pinion mesh with the teeth of 
the sbrter motor shaft (see Iltustratlon 14.58). 
16 If removed. Insert the dowels In the 
crankcase. then instal the alternator cover u~ 
a ne ... gasket. making sure t!'H! cover !oeates 
COIT9Ctly onto the dowels snd the idle Q8i'1r 
shaft (see lllustrationsl. Install the cover boils. 
not IO"getti"og the wrng guides. and tighten the 
bolts evenly ., a eriss-aoss sequence 10 the 
torque setmg $pIlCified IIlIhe begiI •• III 0111* 
ChapIer ( ...... illustration 14.33). 
t7 l..,taJi the remaining components In tile 
~ order 01 removai . 
18 Rg/iU the engine with oii to the correct 
tevellSee CMpter 1 and Pnt-rroe CIIeeI<S). 

t 4.16b • . . • nd make sure the cove, 
locat.s correctly on the Idler gea, shaft 

15 Gearchange mechanism 

Note: ThIs procedure can be canied 
the engine In rhe 1'rBme. 
rBmOYI9d, Ignore the steps 

Remova' 
1 Make sure the transmission is In .~'"" .• ;I 
Note how far the gearchange linkage 
Is threaded Inlo the lever and arm. as 

determines the heighl of the~~"':~~~:1 the footrest Loosen the rod 
IOCIInut on the lever end IS 
(see NlustratJons). 

2 UrI$CI'8W the rod a::!~:'~~'~;::i I8Yer and !he am -!he 
on the I8Yer end, so will 
.00 arm sin'UIarIeousIy when II.med ., !he 
dWeetion. WI\hdraw the rod from !he fr..me. 
3 Note the alignment 01 the punch 
the g.arehange arid ,se. IlIu'lrlIllon). 
the gean;:1\ange arm and 
Shall . No,,: 11 no marlrs 
ow" befora removInQ the 
conectly .,~ wilh the 
4 Remove the front sprocket 
Chapter 6), 

15.1c ••. then ~ ttM rod and withdraw It fJom the frame 15.3 Note the alignmeot of the punch marb on the shaft lA) and 
the ann (SJ 
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Not .. the location of th .. centralising spring ends (A) and tI>e 
stopper arm spring (8) 

15.6b Note the position of the selector arm pawls (A) and the 
stopper arm roller (8) 

15..7 Remove the complete gtlarchangtl shaft as.sembly and collar 
(arrowed) 

5 Unscrew the boils securing the gearchange 
mechanism cover and remove it (se .. 
Illustration). Discard the gasket, as a new 
one must be used. Remove the dowels lrom 
eith", the cover or the crankcase ~ they are 

"'H. 
6 Note how the ge.archange shaft centralising 
spring ends lit on each side 01 the locating pin 

15.Sa Slide the collar and the washer ••• 

in the Cfaflkcase. and where the stoppef ann 
spring locates (""" illustra tion). Note how 
the pawls on the selector arm locate onto the 
pins on tha end of the selector drum and 
how the roller on the stopper arm locates in 
the nootra1 detent on the selector drum (see 
illustration). 
1 Unhook tha stopper arm spring from its 

15.8b ••• then the cin:lip •• . 

anchor pin. then withdraw the gea,chan·~e 
shaft assembly (""" illustration). Ensure the 
washer is on the inner end of the shaft as YQU 
remove the assembly - it may stick to t1e 
crankcase wall. 
6 Slide the washer of! the 98archange ShEft. 
then remove the cl,cl ip. the second was~e, 
and the stopper arm (see illustrations). 

15.Se ••• and the second washer • . • 
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15.Bd ... and the stopper arm off the shaft 

Inspection 
9 Inspect the splines on the gearchange 
shaft: If they are worn or damaged. or il the 
shat! is bent. replace the shaft with a new 
one. Check the shaft selectCM'" arm for cracks. 
distortion and wear of ~s pawls, and check for 
any corresponding wear on the selector pins 
on the SI'!'e<;tCM'" drum (see itlustnrtioo). 
10 Check the stopper arm roUer and the 
detents in the Sl'!lector dl\lm for any wear or 
damage. and make sure the roller turns freely. 
Replace any components that are worn or 
damaged w~h new ones. 
11 Inspect the central ising sPling, the pawl 
spring and the stopper arm return sPling for 
fatigue, wear or damage. H any fau"s are loond. 
replace the components with new ones. Note 
how the ends of the centralising spring locate 
each side 01 the tab on the selector arm. 
12 Check that the central;sing spring locat ing 

t 5. t4 Centralising spring ends locate on 
each side of tab lafTOwed) 

15.18 Hook the stopper arm spring over 
its anchor pin 

15.9 Check tile selector pins for wear 

p<n In the crankcase is securely tightened. II ~ 
is 1oosI!, remove ~ and apply a non·permanent 
thread locking compound to its threads, then 
tighten it to the torque setting spec~ied althe 
beg inring 01 this Chapter. 
t 3 Check the condition of the gearchange 
shaft oil seal and bearing in the cover. 11 Ihe 
oi l seal Is damaged, deteriorated or shows 
signs of a leak rt must be replaced w~h a new 
one. Lever out the old seal wilh a flat-bladed 
screwdriver. It the bearing is damaged or 
does not run smoothly aoo I~y, it must be 
replaced with a new one (see Section 5 of 
Tools IInd Workshop Tips in the Reference 
section) 1_ illustration). Drive the new seal 
squa..ey into place. with ~s lip facing inward. 
using ~ seal driver or su~able socket. 

Installation 
t 4 Lubricata the gearchange shaft with clean 
engine oil. II removed. slide the centralising 

15.t 5 Gearchange shaft stopper arm 
components 

t5.19 Make sure the cover local es Over 
the dowels (afTOwed) 

."'0 
15.13 Examine the oil seal (A) and bearing 

(S) lor wear and damage 

spring onto the gearchange shaft, making sure 
the eoos are correctly positioned each side 01 
the selector arm tab (see il lustration). 
15 Slide the stopper arm onto the shaft, 
making sura it is the correct way round. then lit 
the washer aoo the c;rcllp lsefJ illustration). 
16 Fit the washer onto the shall. and the 
stopper arm spoing onto the slopper ann. then 
inslali lhe gearchange shaft assembly into the 
crankcase. 
17 Ensure that the centralising spring eoos 
lit on each Side 01 the locating pin and that 
the selector arm pawls engage lhe pin$ on the 
selector drum. Locate the stopper arm roller 
onto the n ...... lral detent on the selectOf drum 
(see illustratioos 15.6<1 and b). 
18 Hook the stopper arm spring over its 
''''', ....... j'>in (~ il'"" t."tion) 
19 I1 removed. li t the dowelS into the 
crankcase aoo lubricate the gearchange shaft 
oil sea l with grease. Install the gearchange 
mechanism cover using a new gasket, 
ensuring the gasket and cover locate ~ 
onto the dowels. and tighten the cove< bolts 
secUfety (sefJ Illustration). 
20 Install the remain ing components in 
the reverse order ot removal. To ad;"'st the 
gearchange lever posit ion. first loosen both 
IockroJts on !he linkage rod. Aotate!he rod in one 
droction or !he other to either raisI! or Ic;wer !he 
lever height. Make sure the 6nkage rod length 
Is w~hin spec~ication (see beginning 01 this 
chaplet), ttJl'f1ligrtoo both Iocknuts securety. 

16 Oil cooler 

Note: This procedure can be catried out wiIJI 
the eng'ne In the frame. "the engine has booI"J 
removed, ignore the steps rh8r do not IPPfY. 

J.\. Warning: Allow the engine to ill cool completely before starting 

-""
Removal 
1 The coo ler is located on Ihe front 01 the 
engine. Drain the engine oil aoo the coolant 
(see Chapter t ). leave a drain tray urder the 
cooler to catch residual 011 aoo coolant as the 
cooler is removed. 
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Loosen the clips on the water pump outlet hDMI 
jUrT'Dwed) . . . 

16.3c ••• the 011 cooler Inlet kose. 

2 Remove the radiator (see Chapter 3) and 
the exhaust system (see Chapter 4). 
3 loosen the clips securing the coo lant 
inlet and outlet hoses to the oil cooler and 
detach the out let hose from the top (see 
illustrations) . 
4 Unscrew the oil cooler centre bolt and 
re mOVe the bolt . washer and o il cooler. 
detach ing it from the inlel hose as you do. 
Note how the lab on the cooler body locates 
between the lugs on the c rankcase (see 
illustration). 
S Discard the washer and the a -ring from the 
coole< body as new ones must be f it ted on 
reassembly. 

,,-~,----....--c--,---., 

16.4 Remove the 011 coolef, noting I>ow the 
tab (arrowed) locates against the crankcase 

16.3d .•• and the 011 cooler outlet ko" ••• 

6 Check the cooler body lor cracks and 
dents and any evidence 01 coolant leaking 
and replace it with a new one il necessary. 
Also c heck the hoses lor splits, cracks, 
hardening and deterioratoo and fit new ones 
il required. 

Installation 
7 InsWlation Is the reverSe 01 removal, 
noting the following; 
• Clean t"18 mating surtaces of the crankcase 

and the cooler with a rag and sotveot. 
• Belore reassembly. lubricate the new 

a-ring with clean engine oil and ensure I1 

16.7 Use a new O·ring on the oil cooler -

16.38 ••. and detach the hoses 

seats correctly on the cooler body (see 
illustration). 

• Locate the tab 00 the cooler body belween 
Ihe lugs on Ihe crankcase (see mus 
trillion 16.4). 

• Use U new washer on the centre bolt aoo 
lubricate ~s threads, and tighten il to the 
torque setting specified at the beginningol 
th is Chapter. 

• Make sure the coolant hoses are pressed 
fully onto their unions and tighten the clips 
securely. 

• Relill the eng ine with oil and refill the 
cooling system. both to the correct lewls 
(see Chapler 1 and Pre-ride checks). 

• Slart the eng ine and check that there we 
no leaks before laking the machine on tile 
roOO. 

17 Oil sump, oil strainer and 
pressure relief valve 

NOle: This procedure Can be carried out w~h 
the engine in lhe frame. If the engine has been 
removed. ignore the stepS which do not apply. 

A 
Warning: Aflow the angina to 

, cool comptetely before Sl arllng 
, w",*. 
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17.ab No ta tha position 01 the wlrfn.g clamp (AI~'~'~'':~~:!: 
Removal 
1 Raise or femO\Ia the IueII""k. Remove !he 
rad!ator (see Ctlapter 3). Remove the a xh-aust 
,ystem (see Chapter 4). 
2 Orain !he engine oil (see Chapter 1). Trace 
the wn lrom the 011 level IMIOSOI' underneath 
the s-ump and di$COl'llleCl it at !he connactOf 
1_ Ylwtntlon 4.11 d). Feed Ihe wn through 
to Ilia underslda 01 tha anglna. noting it, 

"""". 3 Unscr.w I"" tump boilS, noting Il"Ian!I Is 
one In !he middle as weI (13 in all). slackening 
them evenl)l In a erisa-cross saquanca 10 
prevent d istort ion, and ,.mova the &limp 

17.15 C ..... !he ~ 01 !he aump -

I,., IlIu'lratlon) . Nota: Do not IJnscrew 
the !wO bolts reUl jning /ha oil level HnSCN". If 
necessary. break the ga,ket :seal by tapping 
II"'" tl)l around the edge ol ltla sump with a 
$Oft-laced hammer or block 01 wood: do flOC 
lever the sump off as Ihis will dam.ge the 
$I!~ing surface. Nota ttla position 01 the 011 
laY .. sensor wimg clamp and the two lower 
lairing lixing b,aeke" I.ea IIlustrltlon) . 
Dis.::ard the gasket . as a new one must be 
u:s«I. Note the positions 01 !ha dowel. and 
re,l'"(we them n they _loose. 
4 Full tha ai' ,Iraina, out 01 It. sockel In 
tha oil pump, noting how Ihe tab on lhe 
st,ainer loca tes betWHfl the lugs on Ih. 

17.5 Pull the p'essure ralltol valva o ut of Ita 
sockst 

17.sa Pre-ss down 011 !he spring ... t to 
remo¥a the clrdp 

brackal, (8) 
pump. Ramo~ the H al and diset.rd it as 
new OIle must be fitted 
IIIUltr.tlon). 
5 Pull the prassu'a ,eliel valva cut 01 
e'lnkease I.aa illus tration) . Disea rd 
o-,Ing, as I new ona must be filled 
~",. 

InspectIon 

':;,:~,~;;."~~' """;' (1/ gasket Irom the 
~ mating and 

~::~:!f ~;;;;.; <0<':,':;'"'.::1 
, ''''. '''.'''~' " ,soIIIent. lushing 
through the ",._." _ .. ,,, .. _,,,,, ••• " 

debris caught In ' ha ";;';;;;;:;;! 
the mash lor any signs 01 _a, 
and raplaca tha s t"in", wilh a n~w OIla --. 8 Push the raliaI vaw. 

17.Bb DIsa..-nbla the reliel valve and 
.. smlna !he components 



are not available. Otherwise. coat the inside 
of the vatve body and the plunger w~h clean 
eng,ne 00'. tnen insert the plunger, spring arid 
spring seat arid secure them with the circlip. 
Check the action of the valve plunger again 
- if ~ Is still suspect. replace the valve with a 
new one. 

Installation 
9 Frt a new O-nng onto the relief valve and 
smear it with grease (see Illustration). Push 
the valve into its socket in the crankcase (see 
illustration 17.5). 
to lubricate the new seal for the oi l strainer 
with grease and fit it into the pump (see 
illustrations). Fit the Slrainer into the seal and 
onto the pump, mak ing Sure the tab locales 
between the lugs and the arfOw po;nts to the 
front of the engir>e (see Illustration t7 .4) . 
11 If removed, fit the sump dow~s Into the 
crankcase. lay a new gasket onto the sump 
Of the engine is In the frame) Or onto the 
crankcase (if the engine has been removed 
and Is upside down on the work sul1ace) (see 
illustration). Make sure the holes In the gasket 
align correctly with the bok notes. 

17 .12a Flitlle aump .•• 
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17.9 Fil an new O-ring arld lubrk:ate it 

12 PO$~irn the sump on the crankcase, then 
install the bolts, the oil level sensor wiring 
clamp and the lower fairing fixi ng brackets 
(see il lustration and 17.3b). Apply a suitable 
non-permanent thread locking compound to 
the central bolt and tighten all bolts evenly 
and a little at a time in a criss-cross pattern to 
the spec~>ed torque setting (see Illustration). 
13 Connect the oil level SenSOr wire at the 
connector (see illustration 4.11d). 

17.10a lubricate tile new seal ••. 

14 Install the exhaust system and the fuel 

tank {see Chapter 4). and the radiator (see 

Chapter 3). 

15 Fill the eng ine with the correct type and 

quantity of oil arn.f oooIant (see Chapter ' arid 

Pre-ride checks). 

16 Slal1 the eng ine and check that there are 

no leaks around the sump before taking the 

machir>e on the road. 

'---~-r--------------

Ensure tile new gasket aligns with the dowels (arrowed) 
and sump bolt hotes 

17.12b ... and apply a thread lock to tile central bolt 
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18.3 UnSC«lW the bolts (arrowed) and remove the U·shaped 18.4 ... and the oH return pipe 
. 011 pipe ... 

18 Oil pump 

Note: This procedute CBtl bB carriftd out with 
the engin6 In the frame. If the engin6 has been 
removed. ignore the steps whk;h de not apply. 

T8.5 Unscrew tt>e bolts. 

.&. 
Warning: Allow the engine to 
cool completely be fore starting 

. -. 
Removal 
1 RemoVf! the water pump (see Chapter 3). 
2 Remov6 tne sump and the oil strainer (see 
Section 17). If tne engine is upside down on 

18.6 . .. then di .... ngage the chain and 
remove the pump 

the bBnch, from here on take care not to drop 
any bolts as you remove them. 
3 Unscrew the U'shaped oil pipe retaining 
bolts and pu ll the pipe oul 01 its 5O(:kets in 
the crankcase (see iIIustretion) . Discard 
the O·rings as new ones must be fitted on 
reassemDly. 
4 Unscrew the bolt retaining the oH return 
pipe and pu ll out the pipe (see illustration). 
5 Unscrew and remove the bons securing the 
oil pUmp (see illustration). 
6 Tilt the pUmp to d isengage the drive chain 
from the driven sprocket, then remove the 
pump from the eng ine (see illustration). ~ the 
engine is upside down on the wolt surface, 
se<::u re the chain with a leng th of wire to 
prevent it droppir>g into the crankcase. Note 
the dowels in the pump mounting lugs and 
renlOVf! them if they are loose. 

Inspection 
7 Unscrew the bolts securing the two halves ~ 
theoil po..mp body, then separate the body halves 
and remo\'e the dowels (see ~Iustrations). 

18.78 Unscrew the pump body bolts (arrowed) •.. 18.7b .•. and separate the body halves. Remove the dowels 
(a.rowed) 



18.&1 First slide the outer. 

8 Remove the outer and Inner pump rotors 
'rom the housing. noting how they fit (see 
illustrations). The outer rotor is not marked 
but it should be insta lled in the pump the 
same way round on reas.sembfy. 
9 Withdraw the drive pin Irom the shalt. 
noting how ~ locates in the slots in the inner 
rotor. then slide the washer oft th<l shaft and 
pull the shalt out of the pump body (see 
illustrations). 
10 Clean all components in solvent Check 
that the oilways In the body are clear by 
blowing them through with compressed air. 
11 Inspec! the components for scoring and 
wear. If any damage. scoring Or uneven Or 
excessive wear is evident, replace th<l pump 
with a new one - ifld ividual components are 
not ~Y3i1obl ... 
12 Reassemble the pump rotors in the 
housing afld measure the clearance between 
the outer rotor and the pump body with a 
feeler gauge afld compare ij to the maximum 
clearance listed In the specificati ons at the 
beginn ing of this Chapter (s!!!! illustration). 
lithe clearance measure<:! fs greater than th<l 
maximum listed, replace the pump with a new 
~. 

13 Measure the clearance between the inner 
rotor tip and the outer rotor w~h a feele.- galJQfl 
and compare it to the maximum clearanc" 
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18,Sb , end then the Inner rotor off the 18.9a Withdraw the drive pin .,. 
pump shaft 

18.9b • . _ and then remove the wash.". ... t8.Se _. _ and pull the stlaft out 01 the 
pump body 

listed In the spec~ications at the beginning of and driY<! pin {SflI Illustration 18.Se, band 
th" Chapt"" (se<! Illustration). If the clearance a). Slide the Inner rotor 0010 the shaft so that 
measured 1& 9",ater than \ha maximum list"", tha ~I~ in \ha rotor locate over the Ony. pin 
roplac" the pump wijh a new one. then m the Oli!er rotor onto the inner rotor, 
14 Check the pump driven sprocket and the rememOOring to install it the same way rourld 
chain for wear or damage, and replace them as noted 00 removal (see illustrations t8.ab 
with new ones 11 necessary. Note: When and a). 
replacing"'" chain and driven sprocket also 16 Fit the dowels into the body, then fit the 
check fhe condifion of the dn've sprocket other half of the pump body over the rota-s 
on fhe back of file clufch housing (see Sec- and the shaft (SH illustration 18.1b). 
lion 13). 17 Install the bolts end tighten them to the 
15 11 the pump is good, make sure all the torque setting specified at the beginning 01 
components are clean, then luMcate them this Chapter. Rotat" the pump shaft by haod 
with clean ,-,"gine o il. Fit the pump shaft and check that the rotOfS tum fr&ely. If not, 
through thll pump body and install the washer strip and reassemble the pump. 

,-------------------~ 

18.12 Measurfl the o"'er rotor to body ci<!aranc<! 85 shown 18.13 MeaS-Urfl the inner rotor tip to o"'er rotor clearance as 

"'-
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18.218 Filltie oil return pipe •.. 

Installation 
18 Before installing the pump, prime it with 
clean eng ine oil and ensure that the dowels 
are In place on the mounting lugs. 
19 Install the pump. t ilting it to engage the 
driven sprocket with Ihe drive chain (see 
Illustration 18.6) . Ensure the chain ~ correctly 
routed between the guides on Ihe inside of 
the crankcase (sea illustration 13.1 SI . 
20 Apply a su itab le non-permanent thread 
locking compound to the pump bolts and 
tighten them to the torque sening specified 
at the beginning of this Chapter (see 
Illustration 18.S). 
21 Frt the ~ I return pipe and tighten its bolt 
(see Illustration). Smear the new O·rin gs 

19.4 Remove the oll lilter and fitting to 
access crankcase bolt No. 12 (arrowed) 

• " 

" " 

18.21b .•. then fit new O-rings onto the 
U-shaped pipe •.• 

for the U-shaped oil pipe wilh grease and 
fil Ihem onto the pipe (see illustration). Frt 
the IJ.-shaped pipe, then apply a suitab le 
non-~ermanent thread locking compound 
to its bolts and tighten them to the spec~ied 
torque (see illustration). 
22 In,tall the oil strainer and Ihe sump (see 
section 17). lhen the waler pump (see Chap
ter3) , 
23 Fi I the engine wilh lhe spec~ied quantity 
and type 01 new engine oH and coolanl (see 
Chapter 1 and Pta-ride checks), 

19 Crankcase separation and ~ 
reassembly ~ 

~ 

18_21c _ . . and lit It Into the crankcase 

the fol lowing compone<1/S must be lenoved: 
Camshafts and cam chain tensioner 

(Sections 7 end 8). 
Cylinder head (Section 10) 
Aitern8tor rotor (Chapter 8). 
1hemlOStat (Chapter 3). 
Sterter motor (Chapter 8). 
cam chain (Section 9). 
Clutch (Section 13). 
Gearchange mechanism (Section 15). 
Qjl cooler (Section I/i). 
Water pump (Cflapter 3) 
Qjl sump. strainer and pressure relief valwJ 

(Section 17). 
Qjl pump and dn'Wl chain (Section '<!l 

4 Remove the oillilter and unscrew the filter 
fining from the crankcase to gain access to 
crankcase bolt No. 12 (see illustration). 

No te' To sep.arDte t/le crankcase halves. the 5 Turn the eng ine upside down , The 
engiM must be removed from rhe frame. crankcases affl joined by twelve 8 rrm bolts 

(Nos. 1 to 12) and rifteen El mm bo~s 1N0s. 13 
Separation to 27). Unscrew the bolts a quart&r urn at 8 
1 To gain access to theconnecting rods, pistons time in a reverse of the numerical sequence 
and rings, crankshaft. beaMngs, transm ission shown and as marked on the crankcase 
shaU~ and sele<:tor drum and forks. Ihe (the number of each bolt Is cast into thll 
aankcase rr<JSt be spI~ into two parts. crankcase), until they are finger-tight, then 
2 Remove the engine from the Irame (see remove them and sto..-e them In a terrplate to 
Section 4). Note: To reduce the weight of the enSure correct insta llation of the crankcase 
engiM. where pOSsible remove as many of the (slle illustrations). Note the washers fined to 
components listed below before removing the bo~s Nos, 1 to 10. 
engine from the frame. 6 Carefully lift the lower crankcase ha1 off the 
3 Berore the crankcases can be separated upperhaH,usingasolt-Iacedhammerorblockof 

• 
• 
" 

! , 
19.&1 CrankcaH bolt location and TIGHTENING sequence. I S_fib Bolt numbers (arrowecl) are cast Into the crankcase 

Loosen bolts In REVERSE order 
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19.6 Uft Ihe lower half 01 the crankcase off the upper half 19.7 Remove the th .... locatlng do_Is (arrowed) shown in the 
upper crankcase 

wood 10 tap arCUld the joint to initially separate 
the halves. ~ r>ecessary (_ illustration). Note: 
If the halves do not sepantte easilY. make suro 
lllll'astenen> have been removed. D:> nol try and 
separate Ihe halves by 19vering between the 
sooJing surfaces as they are easJIy darnagtitd and 
will leak oil on I'9!ISS8fI1bIv. 
7 Remove the thn1<l locating dowels from the 
crankcase (they cook! be in either haft) (see 
Illustration). 
6 Reler to Sections 20 to 28 for the removal 
and instal lation of the components housed 
wltn!n tne crankCases. 

Reassembly 
9 Remove all tractls of sealant from the 
crankcase mating surfaces. 
10 Ensure that all components and their 
bearings are in place in the upper and Iow~" 
crankcase halvtls. If the transmission shafts 
haw not be&r1 removed. check the condition 
of thtl oil seal on the left·hand end of the 
output shaft and replace it with a new one if 
n is damaged, deformed or detefiorated - ~ is 

wise to fi! a new seal whatever the perceived 
condition 01 the exi sting one (YO<J wouldn't 
want to d scov"r a leak after the ang ine has 
been rebvilt and put back in the frame) (see 
Illustration). Apply some grease to the inside 
01 the ne ..... seal on instaltabon. Check that the 
selector dr1Jm is in the neutrat position. 
11 Generously lubricate the crankshaft, 
transmission shafts and selector drum and 
1011\5. particularly around the beari"lls. with 
clean engne 0<1, theo use a rag soaked In high 
flash· point solvent to wipe over th .. mating 
... ,1_5 Qf both Cfaol<ca .... halv"," to remove 
all traces of oil. 
12 Apply a small amount of su~able sealant 
(such as Yamaha Bond 1215) to the mati"ll 
surfac .. of one crankcase hall as snown (see 
illustration). 
Caution: Do nof apply an ...... cessive amount 
of sealanl liS il will OOZIl 001 when Ihe case 
hlllvllS a,.. IIssembJod and may obstrucl oil 
pasSllges. Do nOI apply Ihe sNlanl on or 
too close (wlthl .. 2 10 3 mm) 10 any of Ihe 
boarlng sIt",ls or surtaces. 

13 If removed , fit the three locating dowels 
into the crankcase (see Illustration 19.7). 
14 Check again that all components are in 
position, particularly that the bearing shells are 
located in their seats In the Iowe< crankcase 
half. theo m the Iowe< crankcase ha~ onto t:19 
upper crankcase half. making sure the dow,ls 
locate correctly. 
15 Check that the lower crankcase half is 
$<lated oorrectly. Not,,: The crankcase halves 
should fit together wIthout being forced. If rMt 
cBsings era not correctly seated, ,emo" .. 
"'" low", c'""k<:,,~ .. h,,1f "r><i in .... stig<>'" 11 ... 
problem. D:> not attempl 10 puN them togetl:er' 
using the crankcasa bolts as thtl caSing will 
CIlICk and be ruinad. Rotate the transmissicon 
selector drum to eosure that the gears select 
correctly and investigate any problems before 
boiIi"ll the crankcase halves together. 
16 Clean the threads of the crankcase bolts 
and lubricate thtl threads of all tlxcept bolt 
No. 18 (see Illustration 19.5a) with clun 
eng ine oil. Lubricate the underside of tne 
heads and wasMrs of bolt Nos. 1 to 10. Apply 

H46()42 

19.10 It is best to lit a new output shaft oil seal before r&assembly 19.12 Apply sealanlto l he shaded area 
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111.11_ Ensure the bolts _ .. l llt-.l In 
their correct locations, with wa$hel'$ •• 

required .. . 

a suitable thread locking compound 10 Ihe 
Ihreads 01 Dolt No. IS. 
11 Install the boils in Ihek correcl localions 
and securethem finge<-lighl (SHIII".traUon). 
Firslllghl en boU Nos . I 10 10 in lhe correct 
numerical MQUenCe as mar'ked and u shown 
(s .. lIIuslration f9.SaI 10 Ihe firtl II.ga 
lorque setting specified at the beginf11ng of 
the Chaplet". lhen tighten them in the same 
sequence IQ the 2nd slage lorque setllng. 
Now reverse the sequence (I.e. 10 to 1) and 
loosen the boltl. Now l ight.,., them in the 
eorr.e1 sequence (1 10 10) 10 the 3rd stage 
torque setting specif!6d. Now tight..., boilS 
11 to 27, evtlnly and a little at a time. In the 
correct numerical sequern:e as marked on 
the crankca&e and a:> $Iown (_ 1II".tr.llon 
19.5a) , to the torque settings specified at the 
beginning oIlhl. Chapter lsee III"straUon). 
18 W~h all CrWlkcas-e boRs tightened. checl< 
that the crankshaft and transmission shafts 
rotate smoothly and easily. Check that all 
gears can be selected and that the shafts 
rotate freely in every gear. If thertl are any 
tigns 01 "ndue stiffness. rough spots. or of 
any otI>er problem. the fautl must be rectified 
befota ploceedio li/Iurther. 
111 Install all the removed assembIiea In the 
reverse order of retTIO'Ial. according to your 
procedure (see Steps 2 and 3). 

20 Main and big-end bearing 
information 

1 Even though main and connecting rod 
beforings ~ geoeraJty replaced witfllWW ones 
during an engine oyf!fhaul, the old bearing. 
should be carelully examined as they can 
raveaI valLlllbie information about the condition 
01 the engine. 
2 8taring lailure occurs mainly because of 
lack of lubrication. the presence of dirt or 
other foreign particles. overloading the er"9ine 
and/or corrosion. R898rdlen 01 the eause 01 
Deanng lallure, it must be cOn"ecte(l belore 
the engine is reassembled to preyenl ~ from 
happening again. 
3 When examining the bearings. match 

I 

I 

19.17b ... and !hen tightened In sequence 
to the specified torques 

them with their corresponding journal on the 
crankShaft to help identify the causa at any -. 4 Dirt UId other foreign partielas Ott into the 
engine in a Yaritlty 01 waYll. They may be ~h 
in the engine during assembly 0( they may 
pass 1h'OUgh filters or brealhfrs, then get inlo 
the oil ~ from there into lhe bearings. Metal 
chips fIom machining operations and normal 
englne wear are often pr"ant. Abr"iYes 
are $OIIItItimes left in engine components 
attar reconditioning operations. "peclally 
when parts are IlOl 1horought)l eieaned using 
lhe proper cleaning melhods. Whatever IfM 
sourt:<!I. foreign objects alien end up imbedded 
In the soft bearlng material and ara aaslly 
'0009n CM. l..,ug" partioloc will nOI Imbe-d 
In the bearing and will score or gouge the 
bearing and ioornal. The best pra~ention lor 
this type of bearing failure is 10 cl6an all parts 
thOfOUghly and keep e~erylhlng spotlessly 
clean curing engine reassembly. Regular oil 
and fill ... chMges are also essential. 
5 Lack of lubrication or lubr icat ion 
breakd:IWn have a numb« of Interrel-'ed 
causes Excessive heat (whle/"l Ihi'" lhe 011), 
overIo;ding (which !SQueezes the oil from \he 
bearing face) and oil throw-off (from excessive 
bearing clearances, a worn oil pump or high 
engine speeds) all contribute to a breakdowf1 
of the protective lubricating film. Skx:ked oH 
passages will stalVfl a bearing of lubrication 
and de$lroy ~. When lack of lubrication Is the 
cause of bearing failure. the bearing malerial 
Is wiped 0( extruded from the steel backing 01 
the beaing. Temperalures may inerNse to the 
point v.he<e the steel backing and lhe journal 
turn blue from OYer"huting. 
6 Riding habits can have a deforlite effect on 
bearing ~. FIJI throttle. Iow spaed operation, 
or tabo..rin9 \he angine. puts very high Ioad$ 
on beaoings. which tend to sq_ out the oil 
film. These loads cause lhe bearings to flax. 
which produces line cracks In ItMl bearing 
face (fal igue failure). Eventually tha bearing 
materilll will loosen In pieces and tear away 
from the Ileal backing. Short trip riding leads 
to corrosion Of Deartngs, as InsuM"letem engine 
heat is produced 10 drive off the condensed 
water ind cOl1"osive gases produced. These 
produe.s collect In the engine oil, forming aeid 

21.2 Mea ... rin9 ttMI confMlCtin9 rod side 
clearanea with a fMi« 9aU9' 

and shxige. As the oil Is carried to the engine 
bearings. the acid attacks and COrrod9S lhe 
bearing mate<ial. 
7 Incorrect bearing Inllallal ion during 1Ing1 .... 
assembly will lead 10 bearing failure 8l well 
TIght fitting bearings which leaye 1nsIJ"lCienl 
bearing oil clearane" I"It$UIt in oil Sla ... ation. 
Din 0( foreign panicles trapped beltind a 
bearing shell resull In high spots 00 the 
bearing which lead 10 failure. 
8 To avoid bearing problems. clean all partS 
lhoroughly before reHsembiy. double o;heck 
all bearing clearance measurements and 
lubricate the new bearings with elean engi .... 
oil during installation. 

21 Connecting rods and ~ 
bearings ::§ 

:li: 
Note: To remove lhe connecling rods lhe 
enrJine must be removed from /he tr.me. On 
imlallalion new rod bolts and nulS (or bolts 
only; wh8rB no nun .. u$«I) must be used, so 
if is wise to obtaitr /hem belonl ~ .-
Removal 
1 Remoye the engine from tha lrame (see 
Sec!ion 4) and separate lhe erankcase ha"'_ 
(see Sec!ion 19). 
2 Before separating the rods from the 
crankshaft, measure the sld. eleara!1Cf! on 
each rod with a feeler gauge (IM IIhtslnotlon). 
If the cleararn:e on Iny rod Is greater than 
Ihe service limit listed In this Chapter's 
Specifiocationl. replace Ihat rod with • new 

3 Usln9 paint ()( a marker pen. ma'" the 
cylinder identity on the lop 01 eaeh piston and 
on each COfV1ecting rod and cap. Cyfnders 
are n..,.,bered 1 to 4 from Ihflleft-han:I side 
01 the motorcycle (as seated) . Note ttat the 
number and letter already written on the rod 
and cap ara the rod ,Ize code end .. eight 
grad" respectively. ""Ill", cyHtKJtj, 'our, t-. 
4 Unscrew the eonnecting rod eap nul~1S 

and separat" the caps . complete with the 
lower bearing shellS from lhe crankpi!"6 (see 



21.48 Unscrew lhe nu1s1bolts 
(arrowed) . . 

Illustrations). If a cap appears stuck. tap it 00 
0I"l9 end with a hammer wh ile pulling rt. Note: 
The rod caps we se<;ured by eirh6r nuts and 
bolrs, or bolts only; depending upon market 
model and year 01 manufacture. 
5 Detach the connecting rods, complete wnh 
the upper beanng shells. from the crankpins. 
then lilt the crankshatt oul 01 lhe upper 
crankcase half. taking care nOI to dislodge 
the main beartog shells (see illustration 24.2). 
If required , remove the main bearing shel ls 
from the crankcase halves by push ing their 
centres to the side. then lifting them out (see 
Illustration 24.3) - it is imperative that the 
she lls are kepi in order so that they can be 
returned to their original locations. 
6 Raise the lront of the crankcase and rest it 
on room_ wood. Or turn ~ onto its side. Push 
each piston/connecting rod assembly 10 the 
top and of the cylinder bore and remOVe it. 
making sure the connecting rod does not 
mark the bore walls (see illustration). Note 
the 'V' mar!< 00 each connecting rod that must 
lace to tne leh-hand side 01 the engine (see 
illustration 21.27) , and the arrow 00 the top 
of each piston which points to the lront of the 
engine (s •• illustration 22.2). It this is not 
visible, mar!< the pistoo ac<::ordingly so that rt 
can be instal led th. correct way round. 
Caution: Do not try to remove the pistonl 
conn.cting rod from th. bottom of the 
cylinder bore. The p/$fon will not pasa the 
crankcas. main bearing w.bs. If the piston 
;s pul/ed right 10 the bottom of the bore the 
01/ control ring will .xpand and lock the 

21.108 Rock the piston pin back and forth 
in the small-.nd to ch.ck 10' looseness 

(arrowed) 
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21.4b •.. and pull the cap off the 
connecting rod 

piston in position. " this happftns It Is Iik.1y 
the ring wiil be broken. 
7 Fit the related bearing shells (if removed), 
bearing cap. and bolts on each pistonl 
coonecting rod assembly so that tMY are al l 
kept togett ..... as a matched set Note: New 
big-end rots and bolts must b8 used 00 linel 
assembly. Use 1116 old nurs and bolts for lhe 
oil clearance check and for searing rh6 bearing 
shells, lhen diSCMd lhem. 
S Separate the pistons from the connecting 
rods (BOO Section 22). 

Inspection 
9 Check the connecting rods lor cracks and 
other obvious damSIJII. 
1(1 Apply (I&;on ""Oi,,.. oH 10 the r>islon p in. 
insert ~ into ~s connecting rod small-end and 
check for .. y lreeptay between the two (see 
Illustration). II lreeplay is excessive. measure 
the extarnal diamet .... at the C\IAtrn of the pin 
(see IIIUSlra:tlon). Compare the result to the 
specrtlcat iolS at the beginning of this Chapter. 
Replace the pin w~h a new one il ~ is worn 
beyond its specified limrts. II the pin diameter 
is within specifications. replace the connecting 
rod w~h a new one. Repeat the measurements 
for all the pils and rods. 
11 Refer 10 Section 20 and examine th. 
connecting rod bearing shel ls. If they are 
scored. badly scuffed or appear to have 
seized. ne ... shel ls must be instal led. Always 
renew the shells in the connecting rods as 
a set. If they are badly damaged, check the 

21.1Ob Measure the diameter at th. centre 
of the pin 

, ...., 

21.6 Remove each piston and connecting 
rod from the top of la bore 

comlspond ing crankpin. Evidence of .... trem. 
heat. such as bluing. indicates that lubrication 
tailure has occurred. Be sure to thoroughly 
check the o il pump and pressure relief vatle 
as weH as al l 011 holes and passages befere 
reassembl ing th •• nglne. 
12 Have the rods checked by a Yamaha dealer 
~ you are in doubt about their straightness. 

Oil clearance check 

Note: It is esaenllal rhat, throughout rNs 
procedure, Ihe connecting rod does not 
rorale on rh6 cran~shaff. If th6 procedure Is 
being carried OUI on a bench find some way 
of clamping the crankshah so It cannot mo.e. 
and also the connecr;ng rod once ir has been 
litted ooto its journal. The alternative is 10 fit 
the rod and pis/on back Inlo its bore and lay 
the cmnlrshaft in /he crankcase 10 keep them 
held steady. 
13 Whether new bearing shells are being 
fitted or the or;ginal on8$ are being re-used, 
Ihe connecting rod big-end bearing (lil 
clearance should be checked prior to 
reassembly. Bearing oil clearance is measured 
with a product known as Plastlgauge. 
14 Remove the bear ing shel ls from the 
rods and caps. keeping them in order (see 
Illustrat ion). Clean the backs of the shal s. 
the beanng locations in both the coonectir>g 
rod and cap. and the crankpin journal with a 
suitable solvent 
15 Press the bearing shells in l o their 
locations. ensuring that the tab 00 each shell 
engages the notch in the connecting rod or 

21 .14 To remove a blg-.nd beerlng shell, 
push It sideways and then lift it Ou1 
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cap (ne lIIu'tnotlon). Make sure lhe shells 
are litted In !he correcl locations and take 
care not 10 louch any shell's bearing surfa.ce 
with yot.- fingera. 
16 WOfltlng on one rod al I lime. epply 
motybdenI.m t;Ii$UIphIde wease 10 !he &hanks 
and threads of !he bolts. end to the sealS 01 
the nuts 11 applicebie. Fit !he COMeCting rod 
and cap t~her, ensuring thal lhe cap is 
fitted the correct WW'I around 10 the J)!eYiOusly 
made mar1dngs align (see Step 3). TIghten !he 
cap nutslbolts to 24.5 Nm and eheck thatlheo:1t 
is no gap between the mating surfaces of !he 
rods and the caps caused by misalignment 01 
the bearing shells. Now carelutly undo the cap 
nutslbotts without distu~ng the shel ls. 
17 Cut an appropriate size length of Plastigauge 
fit sholAcI be slightly lhorIer than the width of It1e 
cnmkpin) and place ~ on the crankpin loornal 
to be cIlecked (Me illUStnotlon 24.12). 00 not 
place PIas~ 0Yf1t theoit holes in the jcunaI. 
Fit the connecting rod and cap onto !he CJ<VIkpIn 
1_ lllustnotlon 21 .34). Make sure the cap is 
fitted !he oorrect way around 10 It1e previously 
made rTIMOOgs align (see Step 3). and that the 
·Y' matk on !he rod is lacng to the 1eft-1Iand end 
01 the aank.shan (see $lep 6). F"1t !tie no.JI&IboIts 
and tighten them Ii"qer·tighl. Note: It is essenIiaI 
!hat tmIUghout this proceci.n. the COlOJectiolg 
!Od 00es not rotate on the cnrl<$ha/I. 
18 Tighten the nUl slbolts to the initial 
torque setting specified at Ihe beginning 
01 this Chapter with a torque wreoc/"l (_ 
illustration 21 .368). Now tighten each nut! 
bolt in tum end in one contlrlllOUS movement 
through !he speciIled angle using a torque 
angle gauge 1_lOustrlltlon 21 .3eb). Note: 
The /o(QtIe angMS ... diffe«lnt for cap nuts 
and ~ boils. 11 tlghlenr,g is paused betweer1 
the initial end final settings. slacken the nut! 
bolt to below the Initial setting end repeat !he -. Note 1 (cap nuts): If a rorque angle gauge is 
not available, righten tile ClIP nuts as foJlows. 

"'" '''' """ .... 
"" relerencs 

""" 

21. lab After init181 tightening, rnarto: the 
boils and rod cap as shown. Turn the 
bolt cIockwfH through 120" for final .. '...." 

21.15 Ensure tab (Allocates In notch (B) 

Paint a SlTllJII referance mar/< on one palm of 
the nJt hex after tightening the nul to IIIe Initial 
IOtq\J8 serrlng, tllen go clockwise around tile 
nl't 6 distance of rwo and a llelf flats and paint 
another mark corresponding to this on the 
connacting rod cap - IIIe angle between two 
flats is (j()", so going arol'nd two 6nd a half 
flats 9qlJllis 750". Now, l'sing a ring spanner 
$0 INt you can see tile two marf(s, tighten tile 
nu l clockwise in one continuous movenMrU 
l'nli/lhe marl<s align lsee Illustration). 
Note 2 (cap bolts): If a tOflJlJ8 8TlfJIe QalJQ8/$ 
notlNailable, tighten the cap bolts II$~. 
Paint a small reference mar/< on one point 
of the bolt bi-hex after tightaning the bolt 10 
the initial torqlJe setting, then go ctor;:kwise 
around the boil a distanctJ of f()(.JT points IIIId 
paint lU>O"- manr corr.~ 10 rhl~ on 
the conne<;ting rod at/) - the angle between 
two pOints is 30", $0 going 8t'OlNId lour points 
eqc..a.S 120". Nmtt, using 6 ring 5fJlJNIfK 10 tIMt 
you can see the two roam, tighten tile bolt 
cJocl<wise In orl8 continuous mol'flmflflt l'ntil 
tile marla Ugn (see ~tustratlon). 

19 Slacken the nl'ts/bolts and remove the 
cap and rod from !he crankshaft. 
20 Compare the width 01 the crushed 
Plastigauge on the crankpin to the scale 
printed OIl the Plastigauge envelope to obtain 
the connacting rod bearing oil clearance (_ 
illustration 24.16) . COmpare the read ing 10 the 
specifications at the beginning ol thls Chapter. 
11 the clearance is within the range specilled 
and !he bearings are in perfect cond~ion. they 
can be reused. 
21 Carefully c lean away all traces 01 the 
Plasbgauge from the crankpin journal and 

21.258 Main bearing Journat numNrs W 
and big~nd bearing journal numbers IB) 

I 
25 and 26) and check the 

once again. Always renew aU 01 tile 
the same time. 

23 11 the clearance Is still 9re;''''';'''P;;' ''' 1 
Ihe service limit listed in this, 

SpeclIIestlons, the big-end be<ving ";;;;;;';;, 
worn and the crankshaft should te " 
wilhll'_"""". 
24 Repeat the procedure for the i i 
comecting rods, then di5catd the 
bolts and nuts. 

Bearing shell selection 

25 Reptaoement beamg sheI$ lor !he 
bearings are supplied on a selected 
Code numbers for the crankshaft· 
are $tamped OIl the ootside 
web OIl Ihe left-hand end of 
(_ IIlustratlon). The right-hand 
numbers are lhe slze codes lor tile 
bearing journals (the ~ft-hand 
numbers are the size codes for 
bearing joornals). The fIrst 
Is tor the left-hand (No. 
and $0 on. Each 
number Is mariled 
connecting rod 

21.25b Connecting rod size codII number 



21.27 Align the bolt head with the recess 
In tlls rod. Note the Y mark (arrowed) 

26 A ranga of bearing shel ls are available. 
To sele<::I Ihe corre<::1 shells lor a particular 
iournal. subtract the big-end bearing journal 
number from the connecting rod number 
and compare the result with Ihe table below 
to find the cojour coding of the replacement 
shells. e.g. connecting rod number 4 minus 
journal number 2 ~ 2: No. 2 bearing shalls 
are colour-coded black. The colour code Is 
marked on the side 01 each bearing shell. 

Number Colour , 
""" 2 black 

3 ,",wo 

• 
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21.32a With the ring ands stagger&d, fit 
the ring eompressor Oyer the piston. _. 

29 Ensure thatlhe backs of the bearing shells. 
the bearing seats in the caps and rods and Ihf! 
crankp in journals are clean. If new shel ls are 
being filled. ensure thet all traces 01 prot9CIive 
grease are removed using paraffin (kerosene). 
Dry the shells, caps , rods and journals with a 
clean, lint_l-ee cloth. Install the shells, making 
sure the tab on each shell &ngages the notcil 
In the cap er rod (see illustration 21_15). If the 
original bearing shells are to be fitted, make 
sure that they are In their COrf9CI locations , 
Take care not to tovch any bearing surlaces 

21.32b _ .. then Insert the rod assembly 
Into the top of the bore . _ . 

with your lingers. 
30 FoIlow:he procedure in Step 1610 ensure 21.32<: . • , end carefully press tlls piston 
that the bearing shells are corre<::tly seated, Into the bore 
31 lubricate the pistons. rings and cylinder upper crankcase, making sure all the main 
bores w~h clean engine oil. Insan the pistO<ll bearing shells are in place (9&8 Section 24) . 
conne<::tin!l rod assemblY into the top of Its 34 WorI<ing on one conMCIing rod at a lirn., 
bore. taklllg care IlOt 10 allow the connecting lubricale Ihe crankpin and the shells in the 

Installation rod to ma'" the bore. Make sure the arrow on conn9CIing rod and cap w~h clean &ng ine 01, 
Note: New big'end bolts and nuts must 00 the top 01 the piston points to the front and Apply molybdenum disulphide grease to the 
used on final 8~mbly. the 'Y' ma(k on the rod faces the lelt -hand shanks and threads of the new big-end bolts, 
27 II the rod caps are secured by nuts and ",de ofthe ~ngine (500 Slep 6). Pull the rod onlO the crankpin and m the ~ 
bolts, note the alignment of each boil head 32 Slagger the p iston ring end gaps (see onlo lhe rod (see illustration), Make SUre the 
with the recess in the conne<::tlng rod, then Section 23) and carefully compress and cap Is fitted the correct way around so the 
press the old bo~s out of the rods. Align the feed each piSIOn ring into the bore until previously made mari<ings align (500 Step 3). 
heads of the new bolts with the recesses in the piston crown is flush with the top 01 the 35 II the rod caps are secured by nuts aoo 
the rods and press the bolts into place (H e bore. If available, a piston ring COmpressOf bo~s, apply molybdenum disu lphide grease to 
Illustration). m akes installation a lot easier (see the seals of the new nuts. then fi t the nuts ard 
28 Fil the pistons onlO the conne<::ting rods illustrations). tighten them finger-t ight (Sh illustration). If 

(500 Section 22). ___ ___ :":..:Lower \he crankshaft int,',"'_._"_"_o_'"_'"_. __ ' .. __ "" __ -_'__._._~_'_"" __ "'_'__""_.]J~,..:",' .'".','~" 

/ 

21.34 Align the markings and fit the big-end cap onto the rod _. _ 21.35 . _. then Install the cap "'Its or bolts finger-tight 
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21.368 Tighten the nutslbolts to the Initial 
torque setting witf1 a torque wrench •.• 

21 .36c Alternatively, make reference 
marks (arrowed) with a dab 01 paint. _. 

the bolts arid tighten them finger-tight Check 
that all compon"nte hav" b&&n returned to 
their original locations using the marks made 
on disassembly. 
36 Tighten the nuts/bolts to the inll lal 

22.2 Note tf1e arrow that points to the 
front 01 the engine 

22.3b _ . . tf1en push out the pin and 
remove the piston 

21 .36b . . _ and then to tf1e final $etting 
with a torque angle gauge 

2t.Ud _ • . and tighten tf1em finally witf1 a 
ring spanner as described 

torqu~ sett ing specified at tha beginning 
o f thi. Chapt .. r with" torqu .. wr"nch (~ •• 
Illustration). Now tighten each nul in lurn 
and in one continlJO\Js movement through the 
spec ified angle using a torque angle gauge 

22.38 Prise out the circlip _. 

22.4.1 Removing the piston rings using a 
ring removal and installation tool 

(eee Illustration) . If tightening is paused 
between the initial and final settings, slacken 
th .. nut 10 below the Initi al "ttir.g aM repe'" 
the procedure. Fit the remaining rods onto the 
crankshaft in the same way. If a torqJe angle 
gauge is not available, follow the procedure 
In Step 16 and mar!< the nuts or bolts with a 
dab of paint in order to t ighten them to the 
specijled angle (S88 illustrations). 
37 Lubricate the bores libera lly w ith ctean 
engine oil and ch~k that the crankshaft 
rotates smoothly and freely, If there are any 
signs 01 roughness or tightness. detach the 
rods aOO r~h~k the assembly. Sometimes 
tapping the bottom of the connecting rod cap 
will relieve tightness. 
38 Reassemble the crankcase halves (see 
Section 19). 

22 Pistons 

Note: To temovs the pistons the eog,'ne =Id 
be removed from the frame. 

Removal 
1 Remove the engine from the frame (see 
Section 4). separate the crankcase halves (see 
Section 19). Remove the piston/connecting 
rod assemblies (see Section 21). 
2 Belo". ''''''0';111,1 \h .. u i ~luo, ''''''' the 
connecting rod, ensure it is mar!<ed with its 
cylinder identity. If the piston is going to be 
Cleaned. scratch the identity lightly on the 
inside of the piston skirt. Each piston must be 
installed in its original cyliOOer on reassembly. 
Note the arlOw on the top 01 each piston 
that points to the front of the eng ne (see 
illustration). If this is not visible. narl< the 
piston accordingly so that it can be installed 
the correct way round. 
3 Carefully prise oot the circlips on each side 
of the piston pin using ne&dle-nose pli8l'S or 
a small flat-bladed screwdriver inserted into 
the notch (see illustration), Check for burring 
around the clrclip groo~es and remove any 
w~h a very fine file or knife blade, then push 
the piston pin out to free the piston from the 
connecting rod (see Illustration). Discard 
the circlips as new ones must be Jsed 00 
reassembly, When the piston has been 
removed from the rod, keep the p isto, and i\$ 
p in together so that re1ated parts do not 9et 
mixed up. 
4 Usirl{!)fOUr thumbs or a piston ring removal 
and Installation tool. carefully remove the nngs 
from the pistons. working on one piston et a 
t ime (see Illustration). Do not nick or gouge 
the pistons in the process. Note which way 
up each ring fits aod in which groove, as they 
must be in~tatled in th$i. onginal poIition. if 
being re-used. The opper surface 01 the two 
top rings (compress ion rings) should have a 
manufacturer's mar!< or letter at one end - ~ 
the mark on each ring is d ifferent. note whk:h 



22.4b Note the mark on the end of the two 
top rings (compression) 

mark Is for the top ring and which is for the 
second (see Illustration). 
5 Scrape all traces of carbon from the tops of 
the pistons. A hand-held wire brush or a piece 
of fine emery cloth can be used 0I'ICfI most of 
the deposits have been scraped away. Do not. 
under any circumstances. use a wire brush 
mounted in a dri ll motor. the piston material fs 
soft and is easify damaged, 
6 Use a piston ring groove clean ing tool to 
remOVa any carbon deposits from the ring 
grooves. If a tool is not available. a piece 
broken off an old ring will do the job. Be very 
caraful to remove only the carbon deposits. 
00 not remOVe any metal and do not nick or 
gouge th .. sides of the ring grooves. 
7 Ooce the carbon has boon removed, clean 
the pistons with a suitable solvent and dry 
them thoroughly, Make sure the 011 return 
holes at the back of the oil ring groove are 
clear (see Illustration). If the identification 
mark previously applied to the piston Is 
cleaned off, be Sure to re-mark ~ correctly 
(see Illustration). 

Inspection 
8 Inspect ea<:h piston for cracks around the 
skin. at the pin bosses and at the ring lands. 
Noonal p iston wear appears as .... en. vertical 
wear on the thrust surfaces 01 the piston and 
slight looseness ofthe top ring in its groove. If 
the skirt is scored or scuffed. the engine may 
have been suffering from overheating and/or 
abnormal combuStion. resuHing in excessively 
high operating temperatures. 
9 A hole in the top of the piston (only l ikely 
in e~treme circumstances). Or burned areas 
around the edge of the piston crown, indicate 
that pre-ignkion or knocking under load have 
occurred. If you find evldeoca of any problems 
the cause must be corrected or the damage 
will occur again (s",e Fault Finding in the 
Reference section) , 
10 Check the p iston-to-bore clearance by 
measuring the bore (see Section 28) and 
the piston diamet .... , Make sure each piston 
is matched to its COfrec! cylinder. Measure 
tha p iston 4 mm up from the bo!tom of the 
skirt And at 9n* tn tha pi ~tnn pin ~xi ~ (~ .... 
illustration) . Subtract the piston d iameter from 
the bore d iameter to obtain the clearance. If 
it is greater than the figure spec~ied at the 
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22.7e Ensure that the oil return 110188 
larrow&dj are clear ,., 

2Z.10 Measuring the piston diameter with 
a micrometer 

beginning of this Chapter. check whether it 
is the bore Of piston that is worn beyond its 
service limit. It tne oores are gOOd, Install 
new pistons and rings. If the bores are worn, 
replace the crankcases, pistons and rings. 
t1 Measure the piston ring - to-groove 
clearance by laying each compression ring In 
ks groove a"Id slipping a feeler gauge in beside 
It (&ea illustration). Make sure you have the 
correct ringfor the groove (see Step 4). Check 
the c~anoo at three or four locations around 
the groove. If the clearance Is greater than 
specified, renew both the piston and rings as 
a set. If new rings are being used. measure the 
clearance tEing the new rings. If the clearance 
is greater Ihan that specified, the piston Is 
worn and must be repiaced with a new one. 
12 Apply clean engine oil to the p iston 
pin, insert it part way into the piston and 
check for any freeplay between the two 

A B 

22.12a Insert the pin (A) Into the piston (B) 
and try toro<:k It back and forth. tl the pin 

Is loose .• . 

22.7b . . . and that the piston is stili clearly 
marked 

2Z.1 1 Measuring the piston ring -to-groove 
clearance with B f_ ..... gHuge 

(see Illustration). Measure the pin externa l 
diameter at each end, and the pin bores in 
tne Piston (see illustration). ~ut>tract tne >in 
diameter from the bore diamete.- to obtain the 
clearance. If it Is greater than the specifioo 
f igure, checi<. whether ~ is the bore or pin that 
is worn beyond Its service limit and replace 
them with new ones as requ ired. Check 
for excessive play between the pin and tne 
C<>rInecling rod small-end (soo Section 21). 

Installation 
13 Inspect and Install the piston rings (see 
Section 23). 
14 Install a new clrclip into One side of 
the piston (never re-use o ld clrclips), then 
lubricate the p iston p in, the piston p in bore 
and the connecting rod small-end bore wi:h 
clean engine oil. 
15 line up the piston on its connecting rcd 
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so that the arrow on the top of the p iston 
will point to the front and the 'V' mark on the 
rod will face the left-hand s ide of tho Qngine 
when they are installed. Insert the piston 
pin from the side without the clrclip (sea 
illustration 22.3b). $acure the pin with the 
other new circlip. When installing the circl ips, 
compress them only just enough to f~ them in 
th& piston. and make sure they are properly 
seated in their grooves with the open end away 
from the removal notch ( ..... illustrlltion). 
HI Install the connecting rods (see 
Secllon 21). 

23 Piston rings 

1 It is good practice to fit new piston rings 
when an eng ine Is being overhauled. Before 
installing the rings on the pistons. the ring end 
gaps must be checked with the rings installed 
m the cylinder. 

In8pfJcfion 
2 Layout each piston with its new ring set 
$(I the rings will be matched with the same 
piston and cyl ind&r during the measurement 
procedure and engine reassembly. The upper 
surtace o f the two top rings (compression 
rings) should have a manufacture<'s mark or 
letter at one end - if the mark on each ring 
IS dlnerem, nOle whiCh mark is for the top 
ring and wh ich Is for the second (see illus
tration 22.4b). The rings are also identifiable 
by \he;r different profiles. 

23.3 Measuring piston ring end gap 

23& .. . and the upper side ralt as 
described 

22.f5 Fit the circlip with the open end 
away from the removal notch 

3 To measure the ring end gap. frt tha ring 
into the top of tha cylinder and square it up 
with tt", cylinder walls by pushing it in with the 
top of the piston. The ring should be about 
5 mm below the top edge of the cylinder. 
Slip a feeler gauge between the ends of the 
ring and compare the maasurement to the 
specifcati(lns at tile beginning of th is Chapter 
(see illustration). 
4 If tll, gap is larger or smaller than specified. 
double check to mal<.e Sure that you have the 
correct rings beforo proceeding. 
5 Excess end gap is not critical unless it 
e~ceeds the service lim~. Check that the bore 
Is not worn (see section 28). 
S Repeat the procedure for each ring and 
each cylinder in turn. Note that the end gaps 
dIner ~ween tne top. seCOnd aM OH nng. 
When checking the oil ring. only the side-railS 
can be checked as the ends of the expander 
ring should contact each other. Remember to 

23.88 Fit the olt ring expander in Its 
groove ... 

23.11l1 Carefully feed the second ring Into 
its Aroove 

keep the rings together with their 
pistons and cylinders. 

Installation 
7 Once the ring end gaps have been 
and corrected as necessary, the rings can 
installed on the pistons. 
8 The oil controi ring ~owest on the 
installed first. It is composed of 
components, namely the 
upper and IOWe< side 
into the ring groove, 
rail (see illustrations). Do not 
ring installation tool on the oil 
as they may be damaged. 
end of the side rai l into th~' g;,;;;;~~,~;-.l 
the e~pander and the ring I 
in place aM slOde a finger 
while push ing the rail into the 
install the upper sOde rail In the same 
(see illustration). Make sure the ends 01 
e~pander touch but do not overlap. 

9 After the three 011 ling compo::::o:,::,:",~~:~ been Installed. check to make 
the upper and lower side rails can 
smoothly In the ring groove. 
10 The upper surlace of each 
ling should have a mark 
which must face up when 
on the p<ston (see Step 2). 

into the~~m~"t,~,,~g~,oo~.~,~;]o~,~",~~; ~~~~ expand the than i 
Slk:le ~ 
breaking the 
tool (see III 
feeler gauge blades (see ill 

23.8b .. . then lit the lower side rail •.• 

23.1Ob Old pieces of feeler gauge blade can 
be used to Auide the rifl!l over the piston 



11 Finally. lit the top ring in the same 
manner into th<J top groove in th<J piston (_ 
Illustration). 
12 Once lhe rings are correctly installed. 
check they move freely without snagging 
and stagger their end gaps as shown (see 
illustration). 

24 Crankshaft and main 
bearings 

NOle: To remove rile crankJJhaft the engine 
must be removed from !he ff8JTllJ. 

Removal 
1 Remove the engine from the frame (soo 
Section 4). separate the crankcase halves 
(see Section 19) and d isconnect tile p iston! 
connec~ng rod assemblies from tile crankshaft 
(see Section 21). There is no need to remove 
the piston/connecting rod assemblies trom 
the cylinders: push them up the boras so 
that the connect ing rod &rids are clear ot tile 
crankshaft and wrap clean rag around the rod 
&rids to prevent damage to tile bores. Note: 
New big"lffld bolts and nuts rousr be uS8d on 
reassembly. 
2 Lift the crankshaft out of the upper 
crankcase ha~, takJng care not to diskldge tile 
main bearing shells ( ...... Illustration). 
3 If required. remoV<lth<J main bearing shells 
Ircm the er .. nke ...... h"tve5 by pU3hin9 th"i, 
centres to the side, tllen lifting them out (_ 
Wlustratlonj. Keep the shells in order so that 
they can be fitted in the;r original locations for 
the oil clearaoce chock. 

Inspection 
4 Clean the crankshaft with a w~able solvent. 
paying particular attention to flush out the oil 
passages. II avai lable. blow the crank dry 
with compressed air. and also blow through 
the oil passages. Check the primary drive 
gear for wear or damage. If any of the teeth 
are excessively worn, chipped or brokan. 
the crankshaft must be replaced with a new 
one. Check the primary driven gear on tha 
Clutch housing for corresponding wear or 
damage. Also check the cam chain sprocket. 
the sprocket:; on the camshafts and the cam 

24.2 Uft the crankshaft out 01 the 
crankcase carefully 
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23.11 Rnally, installlhl! top ring. 

chain itself and replace them w~h new ones. il 
necessary. 
5 Aeler to Se<::tion 20 and examine the main 
bearing shel So II they ara scored. badly scuffed 
or appear to have w;zad, new bearings must 
be installed. Always renew the main bearings 
as a set. If they are badly damaged, cheek the 
corresponding crankshaft journals. Evidence 
of extreme heat. such as bluing. indicatas that 
lubrication fai lure has occumxl. Be sure to 
thoroughly check the oil pump and pressure 
relief valve M well as all oil holes and passagas 
before reassembling the engine. 
S Give the crankshaft journals a cklse visual 
examination, paying particular attention where 
damaged bearings have been d iscovered. If 
the journals e .... scored or p~ted In any way, 
a new crankshaft will be required. Note that 
under1: izod bo<lring shone <lrO no' 3V3i13blo. 
precluding the option 01 re-grinding the 
crankshaft. 
7 Place the orankshaft on V·bklcks and check 
tile flJnout at the main bearing journals uS<1lQ 
a d ial gaoge (see Tools and Worlisllop Tips in 
the Reference section). Compare th<J read ing 
to the ma:.:lI1um spec~led at the beg inning of 
this Chapter. If the flJl'lOUt exceeds the l imit. 
the cranksh~ft must be replaced with a new 
~. 

Oil c learance check 

8 Whether new bearing shel ls are being 
fitted or the original ooes are being re-used. 
the main baaring o il clearance should be 
checked be/ore the engine is .... assembled. 
Main bearing oil clearance Is meawred with a 
product knoHll as Plastigaoga. 

24.3 To remove a main bearlng shell, push 
It "daways and 11ft ft out 

, , 
® 0 ...... , 

23.12 . . . and then stagger the ring end 
gapS as shown 

1 Top ring 
2 01 ring lower side rail 
3 01 ring upper side rail 
4 Second ring 

9 11 not already done. remove the bearing 
shells from tile crankcase halves (see Step 3). 
Clean the backs of the shells and the bearing 
seats in both crankcase halves, and the main 
bearing journals on tile crankshaft. 
10 Press the bearing shells Into their seats, 
ensuring that the tab on each shell engages in 
the notch in the crankcase (see Illustration) 
Make sure the bearings are fi ttad In the 
correct locations and take care not to touch 
the bearing surlac:es with your fingers. 
11 Ensure th<J shells and crankshaft are clean 
and dry. Lay the crankshaft In pos~lon in the 
UPl)B( crankcase. 
12 Cu t five appropriate size lengths 0' 

Plastigauge (they should be slightly Shortel 
than the width ot Ihe crankshafl journals) 
Place a strand of Plastigauge on each journal 
(.eo Illustration). Do not p lace Plas~gauge 
over the oil holes In the crankshaft. Make SUA! 

the crankshaft is not rotated. 
t 3 If removed, fit the dowels into Ihe 
crankcase (see IlIustrallon 19.7). Carefully I~ 
the lower crankcase ha~ onto the upper haN, 
making sure the dowels locate correctly and 
the Plasl igaoge is not d isturt-l. Check that 
the lower crankcase half is corre<:tly seated 
Note: Do IIOllighlen tile cran~cese bolts if !he 
casing is IIOt COfTeCtIy sealed. 
14 Clean and lubricate the threads anc 
underside of the haads and washers of the 
crankcase bolts Nos. 11010 (see Illustration 

24.10 Ensure tab (A) Iocat" In notch (B) 
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24.12 Place a strip 01 Plaatlgauga on aach 
bearing /oIImaI 

19.&1) with clean engine oil. Inatal l the botts 
In their corre-cl locations and secure them 
finger· tight. Now tighten bo~ Nos. 110 10 In 
the correcl numancal sequern::e as marked 
and as ahown Isee Illustration 19.58) 10 
tht first stage lorque selling sptCified " the 
beginning oIlhe Chapter, then tighten them In 
Iht same sequence 10 \he 2nd stage IDrQIHI 
Mtting. Now reverse Iht sequence ~.t. 1010 
I) and loosen the bolts. Now lIghtan them In 
the oorrect sequence 11 10 10) 10 the 3rd stage 
looq .... setting specified. 
15 Unscrew the bolts a qu.rter turn at a 
time in a re_ 01 \he numerical sequence 
shown in illustration 19.5a and as m.rked 
on tht crankcase, until they are looM, then 
r&mOYe them. Nole: As IfflCh bolt Is remowtd, 
. roro it in il3 rclafi'lo po'1Irion '" rho CDrdOotJrd 
IlImplate 0' the crankCllse hall-fl. Carefully lift 
oft lhe lower crankcase ha~, maklng lUre tht 
Piastigallge is not ostUrbed. 
le Compare the width 01 the cru,h.d 
Ptastlgauge on each erank$l\aft journal to the 
scale printad on \he Plastigauge envelope to 
obtain the main bearing oil clearlltlC' I_ 
IlIualr,tlonj. Compare Ih' reading to tht 
apecilication$ at \he bogirri-lg of this Chapter. 
" the clearance is within the range speciflad 
and the bearings are in perfect cond~ion, they 
can be reused. 
17 Carelully clean away all trace, 01 the 
Plutlgauge from the journals Md be.rlng 
shells using a fingernail or other object which 

24.16 Measure !ha cruahad PlaatlgaU911 
using the Kala on the pack 

wiH not SCOte the bearing surlaces. 
16 • the clearance is beyond the serviee limrt. 
~;JCe the bearing shells with new ones (sea 
Steps 20 to 22) and check tht 011 clearance 
onc. again. Always renew all of the $hell' at 
the same time. 
19 H Ihe clearance I1 stili greater than 
Ihe service limi t listed in thl, Chaptar's 
SpeeifieaIions, \he cranksIwItt joumaIls worn 
and Ihe cranksI1.aIt should be ...-.d. 

Bearing shellll8lection 

20 Raplacement bearing shells 'or Ihe main 
bearings are supplied on a selected fit basis. 
c.:.;, n.....t>ars tor the crankshaft journals are 
stamped on the OUIsida 01 the crankShaft web 
on tne left-hand end of the crank$halt {aea 
111"M,"l lon 2 1.25"1 . Th .. I .. f! .h~n<l hlnck of 
five numbers ani the size code$ for the main 
bearing journals (t~ right·kllnd block of four 
nurrbers are the size codes for the big-end 
bearing journals). The first .........,ber of the block 
is for !ha left-hand (No. I) journal. and so on. 
21 The main bearing site codes are stamped 
into Ihe back of the tower crankease half 1_ 
Mlustrations). The tnt number of Ihe INa IllIof 
the 1!fI-hand (No. 1) bearing. and 110 on. Note: 
" thMfl is ~ 0tHI IIUmbet" stamped inro the 
CtM/(Case. It means Ih/Jf l1li the ~s _ 
the same sizfl code. 
22 A range 01 bearing sheIle are available. To 
select the <XlrTeCI $halls for a partk:ular journal. 
subtract 1he crankshaft journal number from 

the crankcase subtract 

C<>m;1"~"~~ [f;Y~;;~' ~ the 1 
crankcase number 5 
number 2 minus 1 • 2: 
are colour coded black. 
marked on the side 01 each bearing sheI. 

and holes are clear. and blow then 
with cornpI8SS8CI air n ~ is available. 
24 Press t~ bearing 
Make sure the tab 
in the notch In the 

26 Refer 
fit the connecting rods the 
using new big·end nlJislbolts. 
27 ReasHmble t~ crankcase halves 
Section 19). 

~-----r------------~ 

5 

24.21a Main bearlnll size codes (arrowed) 24.21b Slngla number denotes one size code fOf all 11", bearings 



Engine, clutch and transmission 2'51 

25.2a Note the locating pin (arrowed) on the output shaft bearing 25.2b Uft the output shaft out of the crankcase 

25 Transmission shaft removal ~ 
and instaUation ~ 

~ 
Note: To remove the transmission shafts the 
engine must be removed from the frame, 
Specie/ tool: Althoogh not strictly a too/, tIlis 
procedure requires the use of (Wo MS x 1.0 
bolts of 30 mm Ihread length and three MS 
x 1,0 bolts of 25 mm thread length with plain 
washers - see StepS 5 end 7. 

Removal 
t Remove the engine from the frame (see 
Section 4) , Temporarily install1he gearchange 
!inhge arm and shift the transmission Into 
neutral. Rern<:>ve the gearchange mechanism 
(500 Sect ion t 5) and separate the crankcase 
halves (see Section 19), 
2 Note how the pin on the outpuI shaft beaMg 
locates in the l.pper c:ra"Ikcase haH. and how the 
outpuI shaft selector fO!'ks locate in the groo:w9S 

on the 5ttl and 6ttl gear pinions and how the 
guide pins on the fO!'ks locate in the grooves in 
the seIecIOf drum {see ~lustration}, Uftthe output 

2:\.311 R, mov, "" tl9anng retelner ••• 

shaft wt of lie Cfa"I<case (see lIustration): ~ rt is 
stuck. I.lSe a soII·faced hammer and gently tap 
on the ends of the shaft to free it. 
3 Remove the bearing half·ring retainer from 
the crankcase or bearing. noting how it fits 
(see Illustration). Discard the oil seal from the 
left·hand end of the shalt as a new one must 
be fi tted on reassembfy (stItI Illustration). 
4 RemQlle the selector dn.Jm and fOl'ks (sea 
Sect ion 27). 
5 Undo the To", screws securing the input 

25.31) • • • ano Cllscard tile Shaft 011 aeal 

shalt bearing housing. Discard the screws as 
new ones must be fitted on reassembfy. Obt""" 
two 6 mm bolts, 30 mm klng excluding the 
bolt head. and with a , mm thread pitch. a,.,;j 
screw them into the two holes in ttle bearinJ 
housing as shown (see illustration). Tighten 
the botts until they oontllCt the suriace of the 
crankcase. then continue tighten ing them 
evenly and a litt le at a t ime until the bearin~ 
housing is d isplaced (see illustration). 
Withdraw the input shalt from the crankcase. 

25.5a Dlsplac. the bearirog houslrog by K<8wlng In two bolts 
(arrowed) . . . 

25.5b • . . and tuming them against the crankcase surface 
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25.1a l ocate the end 01 the Input shaft in the bearing (arrowed) 25.1b Using bolts and wasllars .•. 

6 To ramove Ihe Inner input shaft bearing, 
see Tools and Worl<shop Tops in the Reference 
section. 

Installation 
1 SMe the input shaft Into the crankcase lar 
enough lor the left-hand end of the shaft to 
locate In its bearing (see iliU5tmtion). Obtain 
three 6 mm bolts, 25 mm long exclud ing 
the bolt head. and three Ilat washers. Insert 
the bolts and washers through the bearing 
housing screw holes and screw them into the 
crankcase. Tighten the bolts evenfy and a liIIle 
at a ~m<> to draw tho boarir.g hQu"'r.g into i t~ 

location in the crankcase (se<I illustrations), 
When the housing is fu lly Installed. unscrew 
the bo~s. 
8 Apply a su~able thread locking compound 
to the new Torx SCrewS and tighten them to 
the torque setting speellled at the beginning 
of this Chapter. Stake the edge of each screw 
Into the inOent in the hous<ng using a surtable 
puoch (see illustration). 
9 Insta ll the selector drum and IOfks (see 
Section 27). 
10 Fit the output shaft bearing hail-ring 

retalne: into its slot In the upper crankcasa 
(see Illustration 25.38) . Smaar the insfde 01 
the new output shaft seal with grease. Slfde 
the seal onto the laft-hand end 01 the shaft 
(see illustration 25.3b) . 
11 lower the output shaft into poSition in 
the upper crankcase, making wre the groove 
in the bearing engages correctly with the 
hall-nog retainer and the pin on the bearing 
locate$ correctly in tha crankcase Isee 
Illustrations 25.2b and al. 
Caution: If th e helf-ring retalne, is not 
CO"sct/y enge9&<1, the crankcase helves 
will not seat c:orre<:l/y. 
12 Ma<e sure output shaft is correctly seated 

26 Transmission shaft overhaul 

1 Remove the transmission 
th!:l crankcase (see Section 

, ; 
to avoid mixing up the components. 

Input shaft disassembly 
2 Slide the 2nd gear pinion off th!:l 
end of the shaft. 
fitted - marlt its 

and that the selector forl<s are located in the 3 Note how the 
grooves in the appropriate gear pinions (see into the slotted ~,' ; ::d:",:~" ~,O~" :,,oo 

Secti",. 2n, the Iockwasher lsee Illustration _,;',;'"", ~ 
13 Position the gears in the neutral posit>on 4 Turn the slotted splined washer 
and chclck the shafts an:o free to rotate easify wiltt the splines on the shaft and slfd!:l . 
and Independently Q.e. the input shaft can shaft (see illustration 26.241. 
turn wl'iilstthe output shaft Is he1d stationary) 5 Slide the 6th gear pinion and Its 
befOffl proceeding flJrther. bush off the shaft. fol lowed by th:. _~:" , 14 Reassemble the cra~o~.~o:":~~"="~,.=.=,~(=,,=.:..- 'W~_~::(:_~~"~'"~'~~~"~~~'~"~'~'~"'~';";;;~ Sectioo 19}. 6 R!:Imove the circlip 

,---" 

25.1c . . • draw the beariflQ housing Into the crankcase 25.6 TIghten the new Tone screws as specilied and then stake 
them in place 
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26.8 The 1st gear pinion (a""wed) is IntegrlOl with the shaft 26.9 Remove the bearlrlil and houslrlill1 required 

3rdJ4th gear pinion. then slide the pinion 011 
the shalt noting which way round it ms (see 
illustrations 26.22t> and a). o;scard the circlip 
as a new one must be lined on reassembly. 
7 Remove the circlip securing th", 5th 
9",ar pinion, then slide the sp lined wash",r. 
the pinion and its bush off Ih", shalt (s .. 
Illustrations 26.21b IInd a and 26.2Ob and a). 
Discan:lth", circlip as a new one must be f ined 
on reas.sembly. 
8 The 1 st gear pnkJo Is Integral wittl the shalt 
(see lItustratlon). 
9 I1 required. remove the beari n9 and its 
houslng from the riOht-hand end 01 the shall. 
relermgto Too/sBndWorl<shop T!pS (s..ction 5) 
in the Reference SIlCtion ( ...... illustration). 

Shaft inspection 
10 Wash all the components in solvent and 
dry them off. 
" Check the gear teeth lor cracking. 
ch ipping. p itt ing and other obvious wear or 
damage. My pnkJo that is damaged must be 
replaced with a mow one. 
12 Inspect the dogs and the dog ooles in the 
gears lor cracks, chips, and excessiv", wear 

",specially in IhtI foon 01 rounded edges. Make 
sur", mati"IQ 1I'l8fS engage po"operty. Replace 
maling gears as e set ~ oecassary. 
13 Check for signs of scoring or b luing on 
the piniors, bushes and snaft. This could be 
cauStld ty overhaating due to inadequate 
lubricalion. Check Ihat all the oil holes and 
passag"'s are clear. Replace any worn Or 
damaged parts wittlmow ones. 
14 Check that each pinion moves freely on 
the snaft or busn buI withoul undue freeplay. 
Chock that each bush moves Ireely On Ih", 
shaft but without undue lreeplay. 
15 The snaft Is un li kely to sustain damao'" 
un less the engine has seized, placing an 
u ..... sually high loading on the transmission, or 
the mllch;,e has col'Ell"Bd a vety high milooge. 
Chee!< the surface 01 the shaft, espec'"-lly whI:IrI:I 
a pinion hms on it. and replace the shaft with a 
new oneif~ has scored or picked up, oriflhere 
are any cracks. Check the snalt runout using 
V-blocks and a dial ga<J9EI and replace the shalt 
wittl a new one ~ the runout <lXCoods the limit 
specified 8t the beginning oIlIlis Chapter. 
16 Check the wash!l<S and replace any that 
are beot r:T wom with new orlOS. 

17 Check u.... bearings referring to Tools 8Ild 
Wotkshop nps (Section 5) In the Referew", 
sectkJo. 00 not torget the Input shalt left-hand 
bearing. which Is housed in the crankcase. 

Input shaft r8assembly 
18 During reassembIy, app'Y clear! engine oil 
Of molybdenum disulphide oil (a 50150 mix!urtl 
01 molyb(lam • .m d isu lphide grease and engne 
oiQ to thtl mating surfaces 01 the shaft, pinions 
and bushes. Uw new clrc llps and do not 
expand their ends any tunher than Is necessary 
to s lide them along the snalt. Install them $0 

thet their chamfered side laces the pinion !My 
secure (see Com1cf fitting of a stampe.d cirdip 
illustration In Tools fIl1d Workshop T!pS (Sectbo 
2) in the Reference section). 
19 I1 removed. fit thtl btoaring and ~s housilg 
onto the right-hand end 01 lne shalt. reteni1g 
10 Tools and WofI<shop nps (Section 5) in tle 
Reference SIlCtkJo (see Illustration 26.9). 
20 Slid", th", 51h gaar pinion bush onto Ihto 
left-hand end of tha shaft then fit the 5th 
gear pin ion onlo the bush with its dog holes 
facing away trom the integra l I5t gear ( .. e 
Illustrations). 

26.208 Sl ide the 5th gear pinion btJsh • . • 26.2Ob ... the 5th gear pinion . _ . 
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26.21a . . . and tha spllned w .. har onto lh_.haft . .• 26.21b ... and secura tham with lha clrclip 

26.2111 Slide the 3rdI4th (1Nl" pinion onto the shaft... 26.22b ... and secura it with the clre~p 

26.23a Install the . pllnad washer. 26.23b .•. ,Ugn lha oil holes (arrowed) and fit the 6th lIear pinion 
bush .•. 



:ze.23c ... and slide on the 6th gear pinion 

2'1 Slide lhe spiir.ed washer onto the shaft. 
then fit the new circlip. making sure that il 
locates corre<::l ly in Ih.., groove In the shaft 
iSH IIlustrat lona). 
22 Slide Ihe combined 3rd/4\h gaar pinion 
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onlO the sh3ft w~h the small. 3rd gear pinion 
facing the 51h gaar pinion. Ensure the 011 
hole In the pinion angn~ wnn the 011 holes In 
the shaft. Fil tha new circlip. making sure It 
locates cooectfy In ~s groove In the shalt (_ 
IIlustratlons). 
23 Slide tl;e splined washer onto the thaft. 
loIowed by tha ~ 6th ge.- pinion bush. 
aligning tha oil hole in the bush witt1 the hole 
In the shalt. Fit the 6th gear pinion. rnaJmg 
sure ib dog holes face the 3<Ul4th gear pinion 
I .... Miu&trations). 
24 Slide the slotted spIined washer 0010 the 
shaft and locate it in ~s groove. then lurn ~ 
In the groove. 50 that the ~plina. on Iht 
washer Iocole agajn5t the spli,," on the shalt 
and secure tha washar In tha groova Isae 
illustration) . 
2$ Sl ide Ihe Io<::kwa5h..,r onto the shafl . so 
thlt tha tabs on th.., lockwashar Io<::ala In 

the slots on the outside adge of the spllned 
washer (SH illl.tltratlon). 
zo Sli<.Itt Ih., ZrJ<I !laar pln~ onlO Ine anan, 
the correcl way around as nolad on removal 
(sea illustration). 
27 Check that all compone<lls have been 
correclly insta lled. Tha .... mbled shalt 
shoIAd look as shown (SH Miul tratlon). 

Output shaft disassembly 
28 Slide \he beMng off the right-hand end d 
the shalt ISH illustnltion 26.49). 
29 Sllda Ihe thrust washer off lhe matt. 
followed by \he 111 ge<M" pinion and ~a 00'" 
, .... illustrations 2tI.48c, b and al . 
30 SlIde tile 5th gear pinion off the shalt (SM 
Illustration 26.41). 
31 Remova tha circlip IfICUIing the 3rd g..
pin ion. than sllda tha spllnad wnhar. Ihl 
pinion and its spiioed oosh off lhe shaft ISM 
Iilullratlons 26.46d, C. b and a,. Olscsrd 

26.24 ........ the slotted spIinad wa ....... as ducribecI ••. 2S.25 •.• then slide on the tebbed Iockwuher ••• 

• 

26.26 ... and tha 2nd ga.r pinion 26.27 The llaambled gaaroo. In.,...I shaft 
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26.37 Remove the collar (AI and bearing (8) if required 26.41a Slide Ihe 2nd gear pinion bush . . . 

Ihe circ lip as a new one muSI be lilled on -., 
32 NOle how the tabs on the lock washer fil 
into the slotted splined washer and remove 
lhe Iockwasher (see Illustration 26.45) . 
33 Tum lhe slotted splined washer 10 align il 
wiltl the spiines on the shaft and slide it olf the 
shaft (see Illustrations 26.44). 
34 Stide the 4th gear pinion and ils splined 
bush, followed by Ihe splined washer, off Ihe 
shaft (see illustrations 26.43c, b and a). 
35 R .. mov .. Ih .. d", lip 501Curing lhe 61h g .. a. 
pinion. then slide the pinion off the shaft 
(see illustrations 26.42b and a). Discard 
the circl ip as a new one must be fitted on 
reassembly. 

26.41 b .. . the 2nd gear pinion . . . 

26.41d ... and $<Icurelhem with the 
cl rclip 

31! Remove the circlip securing the 2nd 
gear p inion, then slide the splined washer. 
the pin ion and its bush off Ihe shaft (lee 
illustrations 26.41d, c, b and a). 
37 If required. remove the col lar and bearing 
from Itle left·hand end ol lhe shaft, relerring 
to Tools and Worl<shop Tips (Section 5) in the 
Reference section (see Illustration). 

Shaft inspection 
38 Reler to Steps 101017 above. 

Output shaft reassembly 
39 During reassembly, apply engine oil Or 
molybdenum disulphide o il (a SO/50 m iKture 

26.41c .. . and th" splined washer onto 
Ihe shaft .•. 

26.4211 Align the oil holes (arrowed) and 
slide the 6th gear pin ion onto the shaft . .. 

01 molybdenum disulphide greaS& and engi 
oi~ to the mating surtaces of the shaft. pink! 
and bushes. Whe<1 installing the 1ew circli~ 
do not ewand their ends any lurther 11\; 
is necessary to slide them along the sha 
Install them so Itlat their chamfered side foo 
the pinion they secure (see Corroct fitting 
a stamped cirr;lip illustration in Tools al 
WorkshOp Tips (Section 2) In the Rafarefll. 
section). 
40 If removed. fit the bearing and collar on 
the Ie/t hond cnd o f Ihe ~hMI, ."'orring I 
TOOls and Workshop Tips (Seclon 5) in It 
Reference section. 
41 Slide the 2nd gear pinion bush onto It 
shaft. then slide on the 2nd gear pinion (00 
holes lacing away lrom the beanng) and tI\ 
splined washe<". Fit the new circl iP. makin 
sure it is locates correctly in its groove on th 
shaft (aee illustrations). 
42 Align the oil holes in the shaft and the 61 
gear pinion. and slide the pinion onto the sha 
with its selectOf fOfk groove lacin~ away lror 
the 2nd gear pinion. then lit Ihe new circli~ 
making sure it klcales correctly il its groov 
on the shaft (see IIlustrallons). 
43 Slide the sp li ned washer and t llo 
splined 4th gear pini011 bush on:o the $ha~ 
making Sure the oil hole in the bust 
aligns with Ihe hole in the shaft. then m tllo 
4th gear pin ion so Ihat its d ished side ani 

26.42b .. . Bnd secure it with Ihe circlip 
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26.43a Inatall the sp/lned washer ••• 26.43b ••• then align the 011 holes (arrowed) and fit the 4th gear 

, 
26.43c ••• and slid_ on the 4th gear pinion 

dog holes face Ihe 6th gear pin ion Isee 
IIlu!ltrations). 
44 S lide the slotted splined washer 0010 the 
shafl and locate il in ils groove. Ihen turn 
it in Ihe groove so thal the spl ines on the 
washer align against the spi ines on lhe shaft 
and secure the washer in the groove (see 
illustration) . 
45 Slide the lockwasheo- onlO Ihe shaft. so 
that the tabs on Ihe Iockwasher locale InlO 
the sIolS in the ooteo- rim of the splined WasMr 
(sett illustration). 
46 Slide the splined 3rd gear p inion bush 
onlO the shaft. making sure the oil hole in the 
bush al igns with the hole in the shaft, then fit 
the 3rd gear pinion (dished side and dog holes 
lacing away from the 4th gear pinion) and the 
spl ined washer. Fit the new circlip, making 

26.46c ••. and the splined washer ... 

26.44 Install the slotted spllned washer as 
described . . . 

26.4611 Align the oil holes (an-owed) and fit 
the 3rd gear pinion bush . . . 

sure it locates correctly In lIS groove in the 
shaft (_ IlustraUons). 
47 Align the oil holes In the shaft and the 5th 

26.46d .. . and secura them with the 
circtip 

pinion bush •.. 
..--~~--, 

26.45 . . . then slide on the tabbed 
lockwasher 

26.461> .. . then slide on the 3rd gaar 
pinion. 

gear pfnion, and slide the pinion OIlto the shalt 
with its selector fork groove facing the 3rd 
gear pinion (see lUuslnltlon). 

26.47 Align the oil holes (a,",wed) and 
slide the 5th g .... pinion onto the shaft 
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2tI . .-a. Install the 11. gear pinion bulh •.• 

48 Slide the lsl gear pinion bush onto Ihe 
shalt . followed by lhi! l sl gear pin ion (dished 
side facing !he 5th gear pinion) and the thrust 
washer 1_llIustratlonl). 
49 Fit the bearing onto the end of the shslt 
with its open side lacing the 1 SI gear pinion 
IHIt Itlul trlltlonj. 
SO Check that all components have been 
correclly inltalled. The assembled shall 
should look as shown 1_ III ... tnIt1on). 

27 Selector drum and forks 

Not. : To , .. mnv" rh .. ~ .. I .. r;tnf' t1mm and 
for/(. the engine must be remo~ed from the -. 

20.49 . .. and nt the bearing 

27.4 Note lhe letter on each fork denoting 
its position 

26.48b . •. then slide the 1 It gaar 
pinion ..• 

Removal 
1 Position thetransml$$lon In nevtral . Remove 
the engine from the frame (I" Soction 4). 
Remove the gearchange mechanllm (see 
Section 15), then separate the crankcase 
hIIIves (see Section 19). 
2 Note how the output shall selector 10<115 
locate in !he grooves on the 5th and 6th gear 
pn;ons and how the guide pin, on the forl<s 
locate in the grooves In the MIector drum, then 
rwnove the output snail (see Section 25). 
3 Note the position of the selector drum as 
(WI aid lor Installation; note tile position 01 
the neutral detent on the lell·hand end of the 
selactor drum (IH lIIultrallon). 
4 Note that each selector lork Is lettered l or 
identification. The rlght·kar\d Iori< has an ·R'. 

26.50 The aSH mbled g.lIrbo~ output shaft 

27.68 Remove the .. lector drum retainer 
plate •.• 

26.480 . .. and the thn.Il . washer onto tI: 
shalt ..• 

the centre fori< a 'C'. and the lelt-hand Iori< , 
'L' (see 1IIIII t ra l lon). These lettars face ~ 
right-hand skla (clutch side) 01 Ihe eogine. 
no letters are vlli~e. mark the lorlIs yours 
using a f&lt pen before removing the forks. 
5 Note how the Input Ihalt selector le 
locates in the g.oove on the 3rd14th ge 
pinion and how the guide ph on the le 
kX:aIes In the gt'OOY1I! In the selector drum. 
6 Unscrew the bolts HCUrinIJ the seled 
drum .etainer plat. and remove the pi. 
noting how it fiU lsee IRustnltlon). Supporll 
output sllsft selector for1ls (l and R) • 
withdraw the Iori< sh.ft lrom 111e crankc.s 
(see illustntlon). Note the springs in lhe er"! 
01 the shaft and remove them for salel<eepi! 
~ loose. 
7 Remove the selector forks and slide t~ 

27.3 Nelllthe po,ltlon ~;;;::~~ 
la!TOWed) on the end of the selector drw 

27.6b •.. then withdraw the I haft for tho 
output w ft " lector forks 



back onto the shall in the correct ordef and 
the right way round (HflllIustratlon). 
8 Support the input shaft .... Iector fori< (C) ond 
withdraw the fO(k shaft from the crankcase 
(see illustration). Remove the springs from 
the ends of the shall 10( safekooping. ~ loose. 
Move the 1011< gu.oe pin out 01 its track in the 
selector drum. then withdraw the selector 
drum !rom the left-hand side 01 the casing 
(Hfl llIustratlon). 
9 Mova the selecto( fori< around in its groove 
in the 3rdf4th gear pinion and remove it (HfI 
illustration) . Sl ide the fol1< back onto Ih", 
shall. 

Inspection 
10 Inspect the ~ector forj(s IOf any signs 01 
wear or damaga. especially around the lork 
ends where they engage with the grooves in 
the pinions. Check that each fori< Ms correctly 
in its pin ion groove. Check closely to &&8 if 
the lorks are bent. ~ the 10000s are in any way 
damaged they must be replaced with n!tW 
OO~. 

11 Check that the forj(s lit correctly on their 
shaft. They should mova !reaty with a light fit 
but no appreciable Ireeplay. Check that Ihe 
fork shaft ~es in the casing Ilffl not WQfn or 
damaged. 
t2 Check the ~ectorfork shaft runout omng 
V-b locks and a dial gauge and replace the 
shaft with a n!tW one if the runout excoods the 
limit specified at the beginning ofthis Chapte<. 
A bent shaft will cause dilliculty in selecting 
gean and make the gearchange action heavy. 
13 Inspect the selector drum grooves and 
selector lork guide p ins for signs of wear 
or damage. 11 either show signs of wear or 
damage they must be replaced with new -14 Check the selector drum bearing rolerring 
to Tools and Workshop Tips (Section 5) in 
the Reference section. If the bearing is worn 
a n!tW selector drum will have to be fitted as 
the bearing Is not available separately. Also 
check that the neutral switch contact on lhe 
nght-hand end ollhe drum is not damaged 
or worn away. If required. remove the contact 
and replace ~ with a new one. 

Installation 
15 Locate the input shall selector !ork (q in 

27.168 lubricate the and 01 the selador 
drum belore assembly 
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27.7 Install the lorks On the shaft lor 
salekeeplng. Note the springs (arrowed) 

27.8b ••• then disengage the fork guide 
pin and withdraw the selector drum ••• 

its groove i~ the 3rd14th 9"ar pinion, making 
sure the letter faces the right-hand (c lutch) 
3ide 01 lha engine, !hen slide !he 10<i< eround 
and ~ow he input shaft so that it does not 
get in the way when installing the selector 
drum. 
16 lubricate the end 01 the selector drum 
w~h clean eng ine oil. then align the selector 
drum SO that the neutral <!etent points to the 
upper rear engine mounting and slide the 
drum into the crankcase (586 illustration). 
Make sure t"'" drum end locates in its bore in 
the crankcase. and that the neutral contact on 
the drum looates against th<J neutral switch 
contact on Ihe Inside back of the crankcase 
(see illustration). 
17 II relTlO'o'ed, fit the springs into lhe ends 
of the selector fork shafts and lubricate the 
shafts with clean engine oil. 
18 Move th!l input shaft ~ector lorI< around 

27.18b Neutral contact on the drum 
(arrowedl should align with the neutral 

switch 

27.Ba Withdraw the shaft lor the input 
shalt selector lorI< . . . 

27.9 • and the lork 

in its groove and locate the forj( guide pin into 
its track in the selecto( drum, then slide the 
fori< _ 11 into the "",nkc""" and through the 
1011< (_Illustration). 
19 Position the output shall fO<i<s (R and L.) 
in the crankcase, making sure the krtters face 
th<l right·hand (cMch) side of the engine and 
the lork guide pins locate in th81r tracks in trn. 
drum. Slide the fork shaft into the crankcase 
and through the lorks (see Illustration 27.8b) 
20 Apply a su itable non-pefmanent thread 
locking compound to the selector drum 
retainer plate bolts. Install the ptate and tight"" 
the bolts to the torque setting specified al the 
beg inning of this Ghaplef. 
21 lower the transmission output shaft into 
the crankcastl. Ensure Ihat the fori< marked 
'R· locates In the groove In the 5th gea, 
pinion, and that th<J fork marked 'l· locates in 
th<l groove in th<l 6th 9"81 pinion (see Step 2). 

27.18 shaft (A) thl'OlJ9h the 
fork (8) 



2- 60 Engine, clutch and transmission 

.. , 

28.2a WithcQw the oIlleed pipe (a1l'O\OYedl 
from the crankcase .• . 

22 Check that I he ou tpu t shalt t. 
correctly seated and that the transmiSSion 
shafts fOtal a "slly and Independenlly (see 
Sectiofl 25). 

28 Crankcases and cytinder ~ ..... ~ 
~ 

Crankcase halves 
I After the crankcases have been separated, 
ramove Ihe crankshaft . connecting rods 
and pislons, bearings. transmission sll8fts. 
selector drum and fQrks, and any Olher 
components or assemblies. rinemng 10 IIle 
relevant Sectlons oIlhis and other Chaplers 
(see Slep 3 01 Sectiofl l 9). 
2. Withdraw the 011 feed pipe from tile upper 
cranllcasa - !I Is a push·m (see Illustration). 
Check Ihe cond!lion of the pipe O·rings and 
replace them w~h new ones if lhey are In any 
way damaged, (lefarmed or deteriorated (_ 
illustration). 
3 Unsctew tile bollS retaining lhe axltrnal 
U-shaped oioI pipe on the front of the tower 
crankcase and pullhe pipe out of its soc:ke\$ 
(_ Inustratlon). CJ;scard the o-mgs as '
ones musl be fitted on reassembly. 
4 Unscrew the main oil gal lery plug from 
each &idft 01 the lower crankcase and discard 
Ihe O-rings as new ones muSI be filled on 
reassembly (SH illustration). 
5 Unscrew lhe bolts securing Ihe oil baNle 
plate in lhe clutch hoUSing and remove I1 

28.68 Cleen the cl1ltlkcaseslhorouvhly . . 

28.2b . . . and chKk the condition 01 the 
O·rings (arrowad) 

28A . • . and the 0 11 passageway plug and 
discard the O-rings 

noti:'Ig how ~ fi lS ,_ IlIu ltrallon). Unscrew 
Ih .. I>nITs """"rina IIwt crAnkcase breath .... 
cover. Remove Ihe C""tr and di$Card its ....... 
IS Clean Ihe crankcases thoroughly with 
$OI>.enl a nd dry them with compressed air. 
Blow out all oil passages and pipes with 
compressed air (_ lIIustral ions). 
7 Remove all !races of old gasket sealant 
from the maling surfaces. Minor damage to 
the $Urlaces can be cleaned up w~h carelul 
U$IIof a me ~ Itone. 
Call'lon: Be vary caraful nol 10 nick or 
gCXlge the crankcese maling surfaces, Of' 

oH "aks will result. Check both crankcase 
halres ... ry c;lrefufly fM Ct'8Cks and other 
damage. 
8 eefore proceeding further. check the 
cyllnd .... bores (see Staps 1810 2 1). 
8 Inspecl the bearing seats lor signs of 
~, especially n IU1 engine or transmission 

28.6b . •• and blow through the oIt 
passagawa~ with compreossad air 

28.3 Remove the .damat oM pipe ••• 

..., -_WO 
amounls of wear. 
halves will have 10 

M'. 
10 Small cracks or holes In 
casting$ can be repaired 
adhesive as a 
repairs can only 
wak*Ig, and only a 
It in a position 10 

i i 

praclical aspacI of such • 
tow lemperature aluminium 
available for minor repairs. 11 •• ';";,,: "~~I 
Is found Ihat can·t be repaired. 
crankcase halves as a set. 
t1 Damaged threads be 
reclaimed by using a 

' . 

28.8 InfpeCt the bearing 
(arTOwed) 



28.18 Ellamlne the cylinder willis c_1uI1y 

Nert which is easily fitted aft .... drilling and 
... ~ the affacted thread. 
t2 Sheared studs Of SClews cen usually be 
NITIOved with stud Of screw e~tractors: ~ you 
.. in any doubt eonsuH your Yamaha dealer 
Of apeciallst motoreycJe engi"-. 
13 tnStall the oil baffle plate. then apply 
a sultabte non-permanent thread loeking 
compound to the ttwaads of the botl. and 
IilJhttn the-m to tile torque setting specified 
at the beginning of Ihis Chapter. Fit tile 
crtnkcase breathet 00V8I using • new COlI ... 

a"Id tighttn Ita bolt •. 
I. lightly IJ'fIilS" the MW Q-rWIgs for the oil 
~ plugs and Install !tie plugs. tightrilg 
IIlIm to ttle speellied tOfQUfl ~!ling. 
15 lightly grease the ""wO-rings lor tile 
I:ICI$ffiIII U-shaped oil pipe and install tile pipe. 
II>en tighten tile ""alnlng bOlt. securely. 
t& lightly gffla$tlthe O·rings on the oil feed 
pij)II and Install Ihe pipe. locating the tab on 
... O\ller end in the cut-out In the crankcaH. 
Ensure the outer end of the pipe is • flush fi1 
wiIh !tie crari<case: the pipe is retained by the 
Jp of the input shaft bearing housing. 
t7 In.tall the remaining components In tile 
__ order at removal. 

Cylinder bores 
18 Check the cylinder walls cllrefully for 
.nIChes and score marks (1ft NIIIStnotlon). 
18 U,lng talaseoping gauglll and a 
n'lIerometer (see TooI~ and Wor*$hop 77pf). 
check tha dimensions of each cylinder 10 
_ lne amount of wear. taper and ovality. 
Measure near the top (but below lne level of 
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28.111 Melawe the cylinder bor8 In the 
directions 8iIown with a telesooplng tau9* 
tile top piston rfng at TDC), the centre and 
bottom (but IlbovlI the level 01 tn. oil ring ., 
BDC) of the bore. Measure both parallel to 
and across tie crankshaft axis In each case 
and c,lcuIatethe average cyt inder dlmtntion 
al each point (aee Illustration). Compare the 
results 10 lhe specif>ealions at the to.ginning 
01 this Chapter. 
20 11 tile lnCisKln measuring 1001. are not 
available. take the crankcas.e to a Yamakil 
dealer or specialist motorcycle engillflflf IOf 
~.nd advioe. 
21 If the c)'1inders are worn beyond lhe 
HI'V\CfI ~mit. Of badly scratched. scl,l/led or 
ecored, replace the CfIInkCaHS with a new 
HI. The cy1inder!l cannot be rebored. H new 
erankcases .re !;tIed, new piston' and ring. 
must be 1.ISIId. 

29 Running-in procedure 

1 Meke SlIf8 the engine oil and coolant IeYeIs 
IlrII eorNCI (see PrfI-ride ~). 
2 Make SlIf8Ihere is fuel in the tank. 
3 Turn the Ignitioo 'ON' and clleck thal 
the oil level w .... ning light and 1he engine 
maoagemen; warning light come on IOf a 
few I8COnds and then go off. Ensure INIt the 
lransmlssion is in neutral and that the neutr. 
light Is illuminated . 
• Start the "ngi"". lhen allow it to nJn " a 
moderataly fast idle until it reaches nOflllal 
operating temperature. 

5 As no oil pressure warning light Is fitted, an 
oil preswre check Is advised (_ s.ctlon 3). 
6 11 a lut.>rlcallon failure Is suspected, atop tne 
engine immediately and try to find the CauH. 
11 an engine Is nJn without 011. even for a ahort 
period 0 1 time. savere damage will oeeur. 
Aft", ronning the rebui~ engone for 600 miles 
(1000 km), change the MgIne 011 and filter (_ 
Chapt. I ). 
7 Clleck carefully tkill the .. ,ra no oil Of 

coolant leaks and make ....... u.. tranamIaaIon 
and controls, especially the bfakes and 
cIlIIch. worI< property belOIfI road testing the -. 8 Treat the machine gently for the flrat few 
miles to allow the 011 to clrculata throughout 
tha engine and any new part. In"all..:l to -,. 
9 Greal care is necessary If the engine has 
been extensively overhauled - the bike will 
have to be nJn in as when new. Thl. maans 
more use of the \ransn1I$$Ion and a restraining 
kand on tne throllle until at least 600 miles 
(1000 km) have been COV8fed, There '- no 
polnl In keeping to any Ht road spHd, 
In. main idea is to keep lrom labouring In. 
engWIe and to ~ ncr-I*formaroce 
up 10 !he 1000 mile (1600 km) mIIfk. These 
recommendatioos apply less when ooly a 
partial overhaIj has ~ dOrIt'.lhough ~ doe8 
depend 10 an extent on the nature of the worI< 
carried out and which components have ~ 
..-wed. El<perieoce Is IIIe best gu!de.1Iince ~ 
11 easy 10 tell wMn an engine I, nJrY'IIng freely. 
11 In any doubt. consu" a Yamakil dealer. The 
IoIlowing ma><imum engine speed IIm""'lons. 
which Yamaha provkjfl lor new motorcycles • 
can be used as a guide. 
Up to 600 miles 11000 km) 

Do not axcwd 7000 rpm 
600 to 1000 miles (1000 10 1600 km) 

Vet)' throw..~. Do not txceed 
8400 rpm lOT long periods 
0-.0 .... ,000 mlles (1600 km) 

Normal riding. Do not exued tac/lomtt .... ... ... 
10 Upon completion 01 the road IHI. and 
ailar the engine has cooled down completely • 
rechflck the valve clearance$ <_ Ch.Ilpltr 1) 
and check the fI1Igi"" 011 and coolant levels 
(see Pre-ride checks). 
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Chapter 3 
Cooling system 
Contents Section number 

Cootant change ................................ see Chapter 1 
Coo~nt hosa$, pipes and unions. 8 
Coo~nt reseNoir . 3 
Coolant tempefatur8 display and sensor .. ... , . . . . . . . . . • . 5 
Coolant top-up ............... , . , ....... , .. see Pre·ride checks 
Cooling fan and fan relay. 4 

Degrees of difficulty 

Section number 

Cooling system checks .. . . . . . . • . . . . . . . . . •. . .... see Chapter 1 
Gena",1 information .. 1 
Oil cooler ..................................... see Chapt .... 2 
RadialCl' .. , .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 2 
Thermostat. ........ _ .... _ 6 
Water pump. 7 

Easy, suitable for 
novice with little 
experience 

~ I Fairty easy, suitable ~ I Fairtycitl'icUt, ~ I Difficult, suitable ~ I Very difficu lt, 
~ for beginner with ~ suitable for competent :§ for experienced DIY ~ suitable for expert 
~ some experience " DIY rnec:harlc ~ mechaniC " DIY or professional 

Specifications 
Coolant 
Coolant type 

Coolant capacity 
Rad iator ............. . .. . ..............•. 
Reservoir . . 

Radiator 
Cap valve opening pressure . . 

Coolant temperature sensor 
Aesistance 0 O· C. 
Resistance 0 , ooe. 
Resistance 0 20·C ......•....... . .........•. 
Aes;stanCfl 0 SO"C ........... • .........•......... • . 

Thermostat 
()pe<1ing temperature. 
Vatve lift 

Water pump 
impeller shaft tilt (max.) . 

Torque wrench settings 
Coolanl temperalure senSOf ...........•. • •.•....•. • . 
fltIdiator mounting bolt3. 
Thermostat COver bolts . 
Water pump cove</drain boits . 
Water pump mounting boilS ... . .........•......... • . 

50% distilled water. 50% ethylene glycol anti·freeze w~h corrosion 
Inhibitors for aluminium e-ngioos. No te: Yamaha specify that soft tBP 
water can be used, but NOT hard wat....: If In doobt. boil the water first 
or use only distilled water. 

2.0 I ~res 

0.25 litre 

13.2 to 17.5 psi (O .g to 1.2 Bar) 

5 .21 to 6.37 K~ms 
approx. 4 K-ohms 
approx 3 K-ohms 
290 10 350 ohms 

71 to 85' C 
8 mm 0 85·C 

0.15 mm 

18 Nm 
,"m 

12 Nm 
10 Nm 
12Nm 



3· 2 Cooling system 

General information 

The cooling system uses a water/antifreeze 
mixlure 10 carry excess heat away from the 
engina. Th" cylinders If" surroor>ded bV 
• watef jacket . through which the coolant 
Is circulated by thermo-syphonlc: .ction in 
conjunction with a wat&!" pump. The water 
pt.WIlp dnYes off tile oil pump ..mdI ~ drivan 
by chain and sprockets off the bacl< 01 the ,,_. 

Haated coolant rises through the system 
to a thermostat and then to the radiator. I1 
fiows acrollS the radiator. where ~ Is coo~ 
by lhe air flow. then down 10 the water pump 
and back into the engine , where the cycle 
Is repeated. The thermostat Is fi tted In the 
system 10 prevent the coolant IIowing through 
the radiator when the engine Is cold. IllereIore 
accelerating the speed al which lhe engine 
reaches normal operating tem~t ...... 

A coolant temperature sensor is fitted Inlo 
lhe back 01 tile ~ head which proyIde$ 
S91eIS for the coolant temperat .... display on 
the nsm.n-t panel and for tile ECU as part 
01 the engine management syslem. 

A relay-controlled cooling lan la litled 
behind the radialor. 10 aid cooling in eXlreme 
conditions. The relay is controlled by a signal 
from lhe ECU. 

Some coolanl Is routed lrom Ihe engine 
through the fast idle unit on the throWe bodies 

2.4 Dla.connact the fan motor wiring 
connector (arrowi'd) 

!hen bi>ck to the radiator - when lhe coolant is 
cold lhe un it incfflase-5 eng ine idle speed for 
last worm-up. 

The completa coo ling system Is partially 
sealed and pressurise(!, the pressure being 
contn;11e<;I by a spring-loaded vaNe contained 
In Ih, ,adialor cap. By pressurising the 
cooIanl the boiling pcW1t Is raised. preventing 
prem2lUre boiling In adlllIfH conditions. The 
~w hose from tile iJYStem Is COMeeted 
to a reservoir mounted behind the engine or 
below the radiator. into which excess coolant 
la ex~elled under pressure. The dischlfged 
coolant automaticalty retu,ns to the radiator 
when the engine cools. 

/.\. Warning: Do nOI remov. Iha ill pressura cap from Ihe rad/alor 
when Ihe engln. I. hol . Scald/ng 

hot ClX>lanl and sleam may b. blown DuI 
under pressure and could causa serious 
injury. When th. engln. hu coo//Jd. pIac. a 
thick ,.g such 11$ a low. _ tha prenure 
cap; $/owl)' rolal. Ih. cap .nll-clockw/s. 
to Ihe fit"51 $1013. Thl. procadu,.. allow. 
any ru/dual p,enu,. 10 asca".. Wllen 
!ha pressure h ... S10ppad .#ap;ng, press 
down on Ih. c.p while lumlng 11 anll· 
clockwise. and rem<We if. 

Do nol el/ow ant/fr.eze 10 com. 
In lO conleCI wllh your .klll, Or ".inl.d 
surier:es of Ih. molorcycla. Rinse off eny 
$1311/5 immediele/y wilh plenty 01 weler. 
Anl/f,eou 1$ highly 101llc If Ingested. 
Neva, leave en llfree" I)'lng eround In en 
opan containe, 0, In puddles on IIIe floor; 

2.58 Dotach the radiator ove rflow hose .•. 

childron 

wm 
engine. 
eng/na dem.ge. DI$llI/ed 
used e$ opposed 10 lap w.l .... 10 
build-up of $cele which would also 
tll. pesSllges. 

Read the Sa/. ty Ilrsll section 0 1 
manua l carefulty belora $lartlng work. 

2 Radiator 

Removal 

5 Release the 
ov.,.-llow hose. the t 
hose and tile lut idla unrt 

'" 

the has" s. noting whlc:h /"s whe.., 
Mkmratiorls). 
6 Slacken the clamps securing the 

inlet and outlet ho .. s and c ";"';~;';";;'~ 
outlet Ilose, and detach the n, 
radiator unions. noting which fits wl!ore 
Illustrations). 
7 Unscrew the radiator lower m",,"' .O"l 
and ,emOve the bolt and wash., 



2.6b Hold the union to prevent it twisting 
while undoing the mounting bolt 

Illustration). Note the spacer that fits in the 
bush in the radiator mounting tab and remove 
~ ij it is loose. 
S Unscrew the upper (Iell-hand) mounting 
bolt and remOve the bolt and washer. Note 
the space< that fits in the bush in the radiator 
mounting tab and remove it if ~ is loose. On 
machines filled with ABS. undo the bott 
securing the brake pipes to Ihe tett-hand 
rad iator bracket to gain access 10 the radiator 
mount ing bott (see Illustrations). Unscrew 
the bo~ aoo remove lhe support bracket (see 
illustration). 

2.9 Manoeuvre the radiator clear of its 
brackets 
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2.88 ABS pipe assembly Is se<:ured to radiator bracket thf0\/9h 
this union (armwed) 

2.8c Displace the ASS pipe assembly to 
aCce" the radiator top mounting bolt 

(armwed) 

9 Carefu lly manoeuvre the radiator clear of 
the lowe< bracket, Ih"" draw it off the upper 
right -hand frame lug and remove it (see 
illustration). 
10 If necessary, separate the cool ing fan from 
the radialor (see &\ction 4). 
11 Check the radiator fo.- signs of damage 
and clear any dirt or debris that m;ght obstruct 
airflow and inhibit cooling. Radiator f ins can 
be straightaned carefully with a flat-bladed 
screwdriver. bul ~ the fins are badly damaged 
or broken the radiator must be replaced with 
a new one. Also check the mounting bushes. 

2.11a Check the condition of the mounting 
bushel. Note the spacer (armwadj 

2.8d Remove the ASS brake pipes support 
brllCket 

and reptace them w~h oow ones if necessary 
(see illustrations). 

Installation 
12 Installation is the reverse of removal. 
noling the followlng. 
• Make Sure the spacers. bushes and 

washers are correctly installed with the 
mounting boils (see iIIustnrtlon 2.11aand 
b) . TIghten the bolts to the torque selling 
specified at the beg inning of this Chapter. 

• Ensure thto cootanl hoses arto in good 
condition (see Chapter 1). aoo are securely 

2.11b Ensure the spacers are fitted before 
assembly 
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3.2 Remove the cap end drew oot the end of the o_rfIow hose 
,efTOwedj 

retained by their clamps or cl ips. using new 
ones If neo;eIIlWY (see Steps 5 and 6) . 

• Make sure that the wiring conneo;tor Is 
secure (tee 111 .... tral lon 2.4). 

• Refill the cooIlnlil Iysttm as described In 
Chapter 1. 

Radiator pressure cap 
13 11 problems such as O\/eIheaUng or loss 
of coolant occur. check tke enl;re sysl em 
as described in Chapter 1. The radiator cap 
opening press ... re should be checked by a 
Yamaha dealer with the apeclailesler reQIJinId 
for the job. If the cap Is defective, replace it 
witha.-one. 

3 Cocm.nt reservoir 

Removal 
2004 to 2(X)6 non-ABS models 
1 Remove the ~ tank (see Chapter 4). 
2 Remove lhe reser.roIr cap and draw out the 
rad iator over1low hose (_ lII ... strallon). 
3 Ralessa the clip securlnlil Ihe fuel Isnk 
breather hoses to the bortom of the reservoir, 
then ... nscrew the reservoir mo ... ntlng bolts 
and lilt the reservoir off the motOfC)'(: la (see 

3.3b ••. and unscrew the mounting bolt. 
(afTOwed) 

m ... stra tions). Draw the reservoir brut'
hose out. noting its routing. Top tke coolant 
out 01 the reservoir into a $UitabIt container. 
All ASS models and 2007-on non ABS 
models 
4 Release the clip secoring the radiator outlet 
hose to the reservoir bracket (_Illustration). 
5 Remove the ruservoircap m draw out theend 
of the rad~or overflow hose ,_ IlIulJlTatlon). 
Note he short breather hose in the cap. 
6 Unscrew the reservoir mo ... ntinlil bo~ and 
li ft tM reservoir off the motorcycle (see 
m ... strati on). Tip the coolant o ... t of the 
reservoir into a suitable conlalner. 

3.4 Release the I100M clip (arrowed) 

7 "~"'~~'''':~'~",~'~';H:~'~''''~;~:I~:~~:~ llIdiator OI/ertIow hose -ove<1low hose from the clip sec ... red 
timing rotor cover bolt. then carelllIy draw -
hose off. noting its routing. 

Installa tion 
8 Installation is the r'e\lerse of removal. 
IM following: 
• Ensure the bnlather hose and '", .'~"I 

hose are correctly routed and 

• Fi ll IM re!!-EIIVoIr with the ~;:~~::"d 
up to the correct level (se~ 
Check$). 

3.5 Remove the ClOp IAI end drew out the end of the overflow 
hose (8) 

3.8 Location 01 the rtHrvoir mounting bolt (arrowed) 
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4,2 Location of the cooling lan ... Ia~ (arrowed) 4.6 Fan assembly mounting bolts /arrowed} 

4 Cooling fan and cooling fan ~ 
relay ~ 

Cooling fan 

Check 

~ 

I If the engine is ovarhea~ng and the coolant 
temperature display flashes (o r coolant 
t",np""a',,,e warflioQ light;~ on - 32 model~), 
yet the cooling fan isn't cutting in. first che<:k 
the fan fuse in the fusebox (see Chapt ... 8). 11 
the fuse is good. make sure Ihere is battery 
voltage at the red wire 10 Ihe luse wilh the 
Ignition OFF. 
2 If the fuse is good, remOve the left-hand 
side panel (see Chapler 7). Check thal voltage 
is praseot at the brownlbiack wire to the fan 
..,tay. with Ihe ign~ion OFF. and at the red! 
white wire 10 the relay when the ignition is 
ON (see lIIustratlon). If there is voltage. the 
fault lfes in eilher the wiring and connectors 
between In.. relay and the lan. the cooling fan 
motor or the lan ..,Iay. If nol che<:k the circuit 
between the cooling fan relay and the ignilion 
sw~ch . refe<ring 10 the wif1ng diagram for your 
model (see Chapt<lr 8). 
3 To test the cooling fan motor. f irst remove 
the fuel tank and Ihe air l ilter housing (see 
Chapler 4). then remoWl the battery and Ihe 
battery hoosing (see Chapter 8). 
4 Trace the wiring from the fan motor and 
disconnect it at the connector (see Illustration 
2.4). Using a 12 volt battery and two jumper 
wires, connect the positive (+) battery lead 
to Ihe blue wire terminal on the fan side of 
the wiring connector end Ihe negaliv<l (-) 
lead 10 the b lack wire terminal. Once 
connected. the lan should operate. If it does 
not, and the wiring is all good. then the fan 
molo< Is lautty. Reptace \he fan assembly wrth 
a MlW one - individual compor>ents af'9 not 
availablfl. 

Removal and installation *' Warnin g: The engine mus t be 
~ cample te/y cool be'ore carrying 

out this procedure. 
5 Remove the radiator (see Section 2). 
6 Unscrew the bolts secur ing the lan 
assem~y to the radialor and ..... move il (see 
illustration). 
1 Installation is the reverse of removal. 

Cooling fan relay 

Chec k 

8 Remove the seat and the left-hand side 
panel (see Chapter 7). If not already done, 
refer to Sl3p 2 and che<::k the power to Ihe 
~ay. 

9 If the voltag<l is good. disconne<::t the fan 
~ay wiring connecIo<. Set a mullimeter to the 
ohms x t scale and connect the positive (.) 
probe to the brownlbiack wif'9 terminal on the 
relay, and the negative (-) probe to Ihe blue 
wi ..... terminal. There should be no conlinuity 
~nfini te resstance). 
10 Using a fully-charg&d t 2 volt ballery 
and two insutal&d jump...- wires. connecllhe 
pos~ive (+i battery lerminal to lhe red/white 
wire ISfminal on the relay, and the negalive 
H battery lerminallO the greenlyellow wi ..... 
terminal. At this point Ihe relay should be 
heard to c l ck and the muHimeter should read 
o ohms (COlIinuity). 
11 11 th is is the case. Ihe ..... Iay is proved 
good. 11 Ihere is continuity through the relay 
al all times, or 11 the f'9lay does not cl ick 
when battEry voltage is applied and Indicates 
no contin~ity ~nfinite resistance) across its 
tSfminalS. it is faulty and must be replac&d 
w~h a new one. 
12 1I the raay is good , and the wiring betw.n 
the relay. the fan molo< and the ECU is good. 
lest the fan moto< [d not already done). and the 
cooIantlemperatura sensor (see Section 5). 

Removal and Installation 
13 Remo"",, the seal and the left-hand side 

panel (see Chapler 7). Note the k>cation of \lie 
relay (see illustration 4.2). 
14 Release the relay from ~s mounting. Ihen 
dIsconnect the wiring connector. 
15 Check that the terminals Inside the 
connector are clean and tree from corrosi01 
then install the new relay. • 

5 Coolant temperature display ~ 
and sensor ~ 

'" 
Temperature display 

Check 

1 The circuit consists of lhe seoder mounled 
in Ihe back of Ihe cylinder head and the 
coolant tempefatuf'9 Indicated on the mulli
function display in the Instrument ClustSf. 
2 The temperature display Should function 
as follows. When lhe Ignit ion main switch is 
turned ON. alllhe segments of the lemperature 
display should appear in SIlquenc<:l as a test of 
Ihe c ircu it. Then, ~ lhe engir>e is cold. only the 
'L' segmenl will be shown. If Ihe engine has 
been nonning. either the appropriate segment 
of the d isplay will be shown, or the aC\U31 
tempefature will be displayed. depending on 
the style of instrument cluster lined to your 
machine (see Chapter 8). 
3 11 the 'H' segment 01 the dispjay is shown, 
or the temperature display begins lIashing, lhe 
cooIanl is over-heating - lurn lhe engine OFF 
Imm&diately. When Ihe engin<l has COOled. 
crn..:.:k the cooIanllevel (see Pro-ride checks). 
If the 1fI"'" is low. crn..:.:k \he cooling system for 
leaks (see ChaptSf t. Section 9). ~ Insufficient 
coolant is not the cause of the over-healing. 
che<:k the thermostat (see Section 6). 
4 11 the temperature disp lay malfunclion3 
first check the ignit ion luse in th~ 
lusebox (see Chapter 8). lithe fuse Is good, 
check the sensor wiring snd conne<::tions 
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5.4 Location of the coolpnt t_mperatum 
sensor (prrowed) 

(see illustration). If required, the opera!ion 
of the lemperatul'9 S\lI'lsor can be checked as 
described below. 
5 If 00 problems are found, take the instrument 
cluster to a Yamana dealer for further 
assessment - Yamaha provide 00 specif", test 
data for the ir1$l!\!meIlts themselves. If there are 
any laults, a new cluster win have to be fitted, 
as no indMd..al components 8ffl available. 

Removal and installation 
6 Refer to Chapter 8, Section , 6, for removal 
and Installation details. 

Coolant temperature sensor 

C""" 
7 Romov .. tho fuot t .. nk (soe Ch .. pter 4). 
Disconnect the engine breather hose from!he 
air Mer housing al'\d displace the hose to gain 
ae<:es~ to the temperawre sensor Io<;ated on 
the back 01 the cyl inder head. 
S Disconnect the SenSOr w iring connector, 
then check for continuity between the sensor 
body and earth (ground) (s" Illustration). 
There should be continuity. 11 there Is no 
continuity, check that the sensor is tight In the 
cylinder head lsee torque Spec~icatlons at the 
beginning of this Chapter). 
9 To check the Clp<Ir3Iion of the soosor, remove 
~ from the engine as deosaibed below, Iheo fill e 
small h9atprooI container wiIt1 cold coolant (see 
SpeeificaIions) and ~ ~ on a stove. Using an 
oIvrmeter, connect the probes to the terminals 
on the sensor. Suspend the sensor In the coolant 
so that jus! the s.ensi'lg pOrtion Md tile IIYeads 
are submerged. Also place a tha<mometer 

5.13 Unscrew the temperatum sensor 
(arrowed) from the rear of the cylindef' head 

5.8 Disconnect the temperature sensor 
wiring connector (errowed) 

capable of reOOing lempemtures of up to l00'C 
in \he water so that its bulb is dose to the sensor 
(_ ibtrnlionJ. Note: None et the CtJflPOnfI()Is 
should f» sHowed kl diroctIy /oIJdJ the CQIlUtVllr. 
10 0Iecl< the lemperature of the cold coolant 
and compare the reading on the meter with 
the resistances specifil>d at the beginning of 
the C'lIlIlter according to the temperature. 
~ Warning: This must be done ill vel)' ca,."fully 10 avoid the risk of 

personal ln/ury, 
1 j Heat the coolant, stifling ~ gently and note 
the resistance readings at the temperatures 
specijied. If the meter readings obtained 
are widely different, or Ihey ate obtained at 
differ~nl temperatures, then the sensor is 
fauttyand must be replacl>d with a new one. 

Removal and installation 
J.\. Warning: The engine mU5t be ill completely cool before carryIng 

out Ihls procedure. 
12 Follow the procedure in Step 7 to access 
Ihe ttmperature sensor. Dra in the cooling 
system (see Chapter I ). 
13 Disconnect the SBIlSOf wiring connector. 
then unscrew the sensor from the head (see 
illustrationl . Discard the sealing washer as a 
new one must be used. 
14 en l'9assembly, apply a suitable sealant 
(Yamzha advise Three Bond SooIock 10) to the 
senscr threads, theo install the sensor using a 
new sealing washer and toghten ~ to \he tOl'QUl! 
setting speeiIied at the beginning of this Chapter. 
15 f41 the cool ing system (see Chapler I) 
and Install the remaining components In the 
reverse order 01 removal. 

6.3 Olsconnect the hose (AI end unscrew 
the thennostat housit'lg bolts (B) 

5.9 Set-up for testing the coolant 
t emperature sensor 

6 Thermostat 

i 
the looM rn.JSt 

Removal 

Th e engine mU5f 
/ cool bero,." 

2 Drain the eoolin::~'~'~"~'~m~~;~~~::~ Remove the throttle hodies ( 
3 Slacken the I 
Inlet hose 10 th!! 
detach the hose Is!!e 111 ). 

the bolts securing the covar to ,~,,~"~~ 
head the cover, being 

6.4 Withdrew the thermostat from the 
back ollha cylinder head 



THERMOMETER 
THERMOSTAT 

S inSpeCt tn. cover for crack5 and 00IT0SI00. 
np.clally around Ihe hose union. Clean 
011 any eorrosion w~h a wire bruSh or 'IHI 

w'". 

Check 
I Examlna tha tharmostat visually bafora 
eanylng 0U1 !he test. If it remains In the open 
,.otiI1on at room tem~ature. it shOuld ba 
repIeced with a ~ one_ 
7 To chllcl< the op&<alion of the \hemIoItat. 
IIJSI)tI'Id ~ In a container of cold water. Place a 
u.momeler capable oIlNding I"".,.,...t .... 
up 10 tOO' C in !he water so that !ha bulb le 
close to the thermostal ,see IlIullnltlon). 
8 Haat IM waler wh ilsl slirring It genlly. 
noting the tem~ature when the thermostat 
opens. and compare tha r&lult with the 
.pec ~lcatlons given al the beginning of Ih l, 
Chapt". Also check the amounl tha vatve 
o~ Ifter II has bee<1 healed at 85"C for a 
law minutes and compare the measurement 
to !he apeclficatlons. If the ~ obtained 
ditlertrom IhoM ~. \he Ihemlostat .. lat.tty 
and mUll ba replaced with I new one. 

1.10 InstIoU Ihem\o&tal wtth brMtt- hoIIo 
(arrowad) at lop 

Installation 
10 Smear the thermostat seal lightly with 
lithium-based grease and lit tha thermostat 
Into the cylinder head. making lure that It 
INII COIl1!ct!y and thal the breather hole la at 
the top (_ Wlultrationl. 
11 Install the cover and tighten the bolll to 
lhe ~ied torque settlng. Make IIUr& the 
radiator Inlet hose la pushed lul!y onto it$; 
union and tighten the clamp sacu~ (see 
.... tntion 1.3). 
12 Fill the cooling system (see Chapter ' I 
and Instal the remaining comPQfl&l'lIl In tn. 
~ OICer of rem;)y8). 

7 Wetefpump 

Check 
1 The waterpump isloca.tedon the right-hand 
sKS. of lha engine and II driylli'l by the o;! 
pump 1_1611IJ1rationj. 
2 To prevent water leaking from the cooling 
system into the kIbrio;atjon .yst .... and vOc. 
ye""a. two seals are litted on the pump 
shaft (see Mtllstratlon 7.1S). The seal tn~ 
the water pump is 01 the mtcllan'caf typ. 
whk:h bears on the rear lace 0I1h& tmpaller. 
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7.1 I.ocation 01 the wat&r pump 1arr0we4 

3 11 either seallails, 11 drllIn hole In ItMI Il<JITl1 
body allows the coolant or 011 to &&Cape an:! 
P«'V&I'1ts them mi><ing (see "Iu. lrallon). I1 en 
Inspection there are signs 01 ~k'. the purrp 
must be ramoved and new saall mstalled (see 
Steps 14 to 2 1). I1 you are not lIOn about t~e 
condition 0I1tM1 seals. fl!fTIOV& ItMI pump arw::I 
chtM::k them visueIIv. 

Removal 
of OnIin the coolant (see ChIc>I ... 11 . 
S Slacken the c:/arf1lIl181;Uring !he IIrge bole 
hoses on the pumpcxwer and detach the oo,e", 
noting which lill where (I" IlIu llraUori. 
Release \he clip securing \he pump brelIlhw 
hose. than pull the hose off jts union.. 
I Unscrew the pump mounting bolts .nd 
draw the pump out 01 tha crlnke.,e I ... 
,lIul traUonl· 

-~---

• In tha avent 01 the thermostat Jamming 
clOMod. a. an amergancy m a .. llre only , 
II can ba removed and !he machine used 
withoIIt it. Nota: TaIr& care when sl~ the 
at'lfllr>t from cold. lIS it will rUB much ~ 
Itw1 ulWll to WMn up. Ensure that I new LnII 
1$ Installed as soon as possible . The other seal, which is located In"";~~"""':::' ___ ~~~",~~.":~;~: ..,""'r .... ""~sing . is 01 the normaIleathered ~ type. _'V. 

7.e Relea .. tha clamln and pull tha hos .. ott their unlonl 7_8 Unscrew the boils larrowadJ and withdraw Ihe pump 
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7.7 Discard the pump body O·ring 
(arrowad) 

7 Discard the O·ring on tha back 01 the 
pump booy as a naw one must be tilted on 
ruassernbt)< (500 illustration). 
8 II required unscrew the pump co~er bolts 
and lift off the co~er. Discard the COV&f seal as 
a new 01\8 must be fitted on r&assembty (sea 
illustration). 

Inspection 
9 To check the pump impeller bearing, wiggle 
the impaller back-and-forth and spin it by 
hand. If there Is excessive movame-nl. or tha 
bearing is noisy or rough when turned. the 
bearing must ba raplaclKl with a naw ona. 
Also check the bearing r(lltHTing to Tools and 
Workshop Tips (Sect ion 5) in th(l Reference 
..ecHon. 
10 Withdraw the impatlar from tha pump 
bOdy to check Iha cond~ion of tha impaller 
shafl lsea illustration). If there are signs of 
wear or other damage, the impeller must be 

-
7.15 Mechanical seal (1), oil saaI(2), 

bearing (3) and clrcllp (4) 

7..22 F"rt a naw saaling washer to the drain 

"" 

7.8 Note how tha saal fit3 in the cover 

replaced w~h a new one. Check that the shaft 
is slraight - if it IiHs by mora than the specified 
limit. replace it w~h a new 0/1(1. 

11 Check the coodrtion 01 the rubber damper 
on the rear Qnside) face of the Impeller. If it Is 
damaged or deteriorated, fit a new Impel le. 
- Yamaha do not list the dampef as being 
a·tailable separataty 
1Z Inspect Ihe pump body for corrosion or 
a build-up of scale and clean with st861 wool 
B~ n-eceSSBry. t hen rinse the pump body In 
running clean water. 
13 Lubricate the Impllller shaft and damper 
I'oith coolant and slide the impell&f into the 
pump body prior to installation. 

Sesl and bearing renewsi 
14 Remove the pump from the engine and 
the cover from the pump ISteps 4 to 8), then 
I'oi thdraw the impeller Irom the pump body 
1_ illustration 7.10). 

• 

7.18 To remova the bearing, firat remove 
lheci.-.::lip 

, 

7.23 F~anewO-ringtothepumpbody 

7.10 Withdraw tha Impeller ffom the pun 

15 To remove the mechanical seal. tap ~ ( 
towards the insJde of the pump body lrom t 
outside using a suitable punct. noting wlj 

way round it fits (see lIIustratlen). 
16 To remove the oil seal, first remove I 
mechanical seal (S86 Step 15) then remo 
the circlip retaining the bearing in the pI)!; 
body Isee Illustration). Tap the oil seal /l 
bearing out from the inslde 01 the body usi 
a SUitable Si~ed bearing driver or socket (a 
Illustration 7.15). Nofe which way round I 

seall~s. 

17 Clean any traces of sealant from arou 
the meChanical seal seat with a suitat 
solvent. 
18 Press or driva the bearing into the pUl1 
body un~1 it is property seated. then Instslll 
circ lip ISM Illustration 7.15). 
19 Apply a smear of coolant te the outside 
the new 011 seal. Press or driv~ the seal itl 
the body from the Inside until it fits against t 
bearing. The marhd side of the seal shOli 
be lacing the bearing. 
20 Smear Yamaha Bond 1215 or a suitat 
equival(lnt onl o Ihe mechanical seal Sal 
Press or carefully drive the n~w mechanoc 
seallnlo the pump body using a suitable slzl 
socket or seal driver which bears only on ~ 
outer rim of the seal and not on the canU 
Yamaha produce a special tOOl. Part N 
90890·04078 (European models) or YM-33Z 
(US models). for installing the seal It reqUlr"" 
21 Lubr>cate the Impaller shaft wilh cool. 
ar>d slide k Into the pump body. 

Installation 
22 Fit the new cover O-ring into its grOO' 
(sae Illustration 7.8). Fi t the cover 8J 

Install the cover boH and drain bolt. fitting 
new sealing washer to the drain boil (8-1 
illustration). TIght"'" the bolts to the tOrql 
setting specified al the beg:nning 01 tt 
Chapter. 
23 Fit a MW pump body O-mg arK! sme 
it lightly with grease lsea Illustration). Ins! 
the pump in the crankcase, enSlH"ing that d 
ImpeDer shaft engages the drive peg on the . 
pump spir>dle, and tightoo the mounting bol 
to the specified torque. 
24 Install the remaining CQm~nents in tI 
reverse order of ramoval 



8.4a Detach the hose from the coolant 
hdet unioo .•• 

8 Coolant hoses, pipes and ~ 
unions 

~ .. 
Removal 

A Warning: Allow the fItIglne to cool 
I complerety before d/SCOfInactlng 
• a coolant hose. 

1 Before removing a hose, pipe or union. 
drain the coolant (see Chapter 1). Note: WIlen 
removing components of file cooling sysfem. 
De prepared to cafch any residual fluid:;. 
2 Use a screwdriver to slacken the larger-bore 
hose damps (see illustration 2.6b) , Slide the 

8.4b . •. then unscrew the union bolts 
(arrowed) 

Clamp back along the hose and clear of the 
union sp>g.J!. then pull the hose off the union. 
The small ... -bore hoses are secured by spring 
dips whlc' can be expanded by squeezing 
their ears t:>gether with pliers (te9 illustration 
2.5b) . 
Caution: Th" radiator unions are fragile. 00 
not use eKc9Ssive force when atlemprlng 
/0 remove tha has9S. 
3 If a hose proves stubborn. release ~ by 
rotating ~ on ~8 union before working ~ 011, I1 
all else fails. cut the hose with a sharp kn ife 
then slit 11 at each union 80 that It can be 
peeled off in two pieces. Whi lst this means 
renewing ttle hose. ~ is preferable to buying a 
new radiator, 
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8.4c Note the location 01 the seanng 
O·rlng 

4 R9rTIO'o'e the union on the front of the engire 
by detaChing the hose, then unscrewing tte 
union ret aining bolts (see illustrationS!. 
Discard the O·ring. as a new One must be 
filled on raassembly (see Itlustration). 

Installation 
5 Slide the clip onto the hose and then woll<. 
the hose onto ~s union, 
6 Rotate the hose on its union to settle It in 
position before slid ill9 the clip into place aOO 
tightening ~ securely. 
7 If the union on the engine has been 
removed, fit a new O·ring and smear it with 
grease. then inslall lhe union and tighten the 
mounting bolts securely. 



Notes 
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Chapter 4 
Engine management system 
Contents Section number 

Air fil!ef .•............ see Chapter 1 
AIr filter ho!Jsing . .. .. ..••• . 5 
Air ioouction system (AIS) . . ..... , .........•.... 14 
Cataty\ic con~erter.. . . . ..... , ......... , .............. 15 
Engine Control Una (EeU) . ' ... , . 18 
Exhaust system . . __ • 13 
Fast kHe uni1. .. 11 
Fuel hoses . . ... , ..... see Chapter 1 
Foel injection system components. . .... , . , .. .. • . 8 
Fu~ injection system description. .. .. ... .. .. • . 6 
Fuel Injection system fau~ diagnosis . 7 
Fuel level dispay and senSOf . 4 
Fuel ,ail and Injecto<s . . .. 10 
FU<Il pump and pressur& regulator. 3 
Fuel system check .. , ................ , .. see Chapter 1 

Degrees of difficulty 

Section number 

F..eI tank. 
General inloonation and po-ecautioos. 
Idle speed. _ .. , .... , see Chapter 1 
Ign~ion coils. __ 17 
Ignijion swjfch . . .... see Chapter a 
Ignjfion system check ............... • .... , .... , . . ......... 16 
Imrnobilisersystem. _ ....... 19 
Neutral switch. . .... see Chapter a 
Sidestand switch. . . . see Chapter a 
Spark plugs . . .. see Chapter t 
Sta"e< c in::ui\ cUI-off relay . . . . . . see Chapter a 
Throttle bodies . . . . . . . . . . . . . . . • . 9 
Throttle body synchronisation ..... . .... . .......... see Chapter 1 
Throttle cable check and adjustment •.... . ......•... see Chapter 1 
Throttle cables. . 12 

Easy, suitable for 
novice with little 
exper1ence 

~ I Fairly easy, suitable ~ I 
~ for beginner w ith ~ 
"0; some experience ~ 

Fairly dfficlIt, ~ I Difficult, suitable ~ I Very diffiCUlt, 
SI..itabIe for competent ~ for experienced DIY ~ su~able for expert 
DlYmechanic ~ mechanic ~ DIY orprof=ional 

Specifications 
General information 
Cyl inder numbering 
Ign~ion timing. 
Spar\< plugs . 

Component test data 
AlS cut-off valve sotenc>d resistance . 
AlS reed valve bending limit .. 
Crankshah posltion sensor resistance ...................•. 
Coolant temperature senSOf 

Resistanctl 0 O'C ..•...... . .........• • . 
Resistance 0 SO"C. 

Fuell""el senSOf resistance 
Fuel tank full . 
Fuel tank empty . 

Fuel pump resistance. 
Fuel pump pressure. 
Intake air pressure sensor output voltage. 
Intake air temperature S&nSOf reslstance . 
Speed soosor output voltage 

"" "" Throttle posrtloo senSOf 
Re:;Jstance (max) 
Resistance range (for position adjustment) •. 
Output vo~age (at idle). 

Tlp_"""" SefI"", output voHag8 
$oosor upright . 
Sensor tilled at 65' . 

I to 4 Iwm left \0 ~ght 
5' BTDC 0 1300 rpm 
see Chapter 1 

16.0 to 22.0 ohms 0 20'C 
0.4 mm (max) 
246 to 372 ohms 0 20' C 

5.21 \06.37 K-otms 
290 to 350 ohms 

20 10 26 ohms 
134 to 140 ohms 
0.2 to 3.0 ohms 0 20'C 
36.3 psi (2 .5 Barj 
3.75 to 4.25V 
2.2 to 2.7 K-ohms 0 20' C 

4.8V 
0.6V 

4 to 6 K·ohms 0 20' C 
3.5 (or less) to 6.5 K-ohms 
0.63 to O.73V 

apprOx.I .OV 
approx.4.0V 
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Fuel 
"-
fuel\¥lk capacity (IncIucIW'Ig reseNe) ••. 
fIeseove •..• •. .••. . ...•..... 

Throttle bodies 

'-2004 to 2006 rnoOeIt ........... . 
2007 -on models 

S S21SA 52 and N S2/NA 52 •. 
SISA (4P53) and NINA ••• 
SA (4P54) .......... . 

Throttle VIM! ~e. 
Intake vacuum 

Fuel injector 
Manulacturer .. 
Typelquantily . 

Ignition coils 
Primary resistance .. . 
Secondary re.i'tanc:e .. . 
Mirimum apar1< gap ............. . 
Sparll plug cap realatance . 

Torque wrench settings 
Crankshaft poIIItioo 8«\SOI' boils . 
EKhausl header pipe I\UtS. 
Exhaust system damp atId rncurting bolts. 
Fuel tat* II'IOWting boil •. . •..... 

Unleaded. """mum 95 FtON ~ OctaM NuJTlbef1 
19 ... litr9s 
3.6t~res 

2 ~ Mikunl 36EIDW 

1 ~ Mikunl36EIDW· BI 
I • Mik(Wli 36EIDW·B7 
I K Mikuni 36EIDW-Bl0 .,. 
see Chapter 1 

OENSO 
029014 

1.53 to 2.07 ohms 0 20'C 
12.0 to 18.0 K-ohms 0 20'C 
6~ 
10.0 K-ohms 0 2O"C 

Fuel pomp I5CI9WS ..•....•..•..•....•...•..•... ...• •..•. 

"Nm 
20Nm 
"Non 
'Nm 
'Nm 
45Nm 
'Nm 

o..ygen SWlSCII' . .. ......... 

5Uenoe< heat atlielO sctews .. 
TIn*lg rotor cover bolts . 

General information and 
precautions 

Genera/information 
All models are lilted with a lully eiectronk: 

engine mlll'lagement system which controls 
both thfllvellinll and 19<1ition In)m one engine 
control unit, or ECU. 

Fuel system 

The fuel system con,lsls of Iha fuel tank 
inSide which Is located the fuel pump w ith 
Integral lilter and luel lev,' sen$or. Ihe fuel 
supply hose, thfl fuel Inlectors located in the 
throttle body as.sernbly. and tl>e control ca~s. 
AIr Is drawn InlO thfl throltle bodies via an air 
fiher, wNch is housed under the fuel tank. 

The fuel pump Is activated In~ially by the 
Ignijion switch. and fuel pressure;' controled 
by s regulator In the pump. 

To aid cold slanlng and engine warm·up, 
a fast Idle unit Is fitted to the throttle body -. tn tl>o ovonl 01 the """,hino fofling OVOl', 0 
lip-over sensor c ula power to th<! fuel and 
ignition systeml. 

The luellnjectlon Iystem is controled by 
the ef91e control unit (ECU) which monitors 
0a1B MIll. from the various sySlem BefliKlrS and 

""'" 
adjusts IueI delivery to the engine and ignition 
tim~ accordingly. The ECU has Its own fault 
diagoosis function and displays fault cod&s 
and diagnostic codes on the LCD display in 
the -.stnoment cluster. 

Th9 lI)(haust is a four· inlo-two ·ln lo·~ 
desi~n. An air induction system (AIS) 
introduc&S filtered air Into the eKhauat pons 
10 promote the burning of eKcess fuel in Ihe 
e)(h<llist gases to reduce harmful emfssions. A 
catalflic converter is located In a mld·section 
01 the lI~hau$t system. 2007 -on Europe models 
have an o~ygen sensor on Ihe right-hand $Ide 
01 the eJ<haust pipa. belOw the transmission. 

Many 01 the fuel system service procedures 
are considered routine maintenance ~ems and 
lor tl"at reason are induded in Chapter 1. 

Ignition system 

The ignition system comprises a timing rotor. 
crankshalt posibon :;en$Or (CKP sensor), the 
engine contnJI unit (ECU) and Ignition coils. 

The timing rotor on tNl rigtlt·hand 6nd ot 
the aankshatt generetas a sigI\aI in the CKP 
~r as the crankshaft rotates. The CKP 
sens:w sends that Signal to the ECU which. 
In conjunction with da\" c.ont from _ wriouo 
other system sensors. calculates the best 
Igniti:ll'l IinWlg and $Uppli&$ !he Ignition coifs 
with the power roacess<VY 10 produce a spar1< 
al the plugs. There is no provision lot adjustng 
the ignition timing. 

The SySI&m Incorporate, a sta1er safe 
cl rcuil which will cut the Ignlton if !ne 
sidestand Is eKtanded whilst the engine _ 
running and In gear. or if a gear is selected" 
whIl1t the engine is runrnr.g and till! sidestard 
Is edended. It also prevents the engine frora 
~ started ilthe engine is In ~earunle5s me 
clutch lever i. polled in and the stand is up. 

ModelS sold In cartaln markets are fitted 
with an Immobiliser sy5l&m which will not 
ellow the engine to be sta rted unless the 
correct key is u$$(!. The immobiliser system 
has ija own fault diagnosis luncbor. An alarm 
sY'tem 1$ a~allable as an optional ed ra. 

Nole: Individual engine management 
s)'Stem components ean be check9d but not 
repaired if flUlty. If system troutles oceur, 
and tllo laulty component can be isolated. the 
only ClJf8 tor the problem In most cases is to 
replace the part with a new one. t<oop In mind 
that mOll electronic parts, once purchased, 
cannot be returned. To avoid uJVlocessary 
e~. make WlY ...... the faultycomponent 
has been pOSitively identrfied be/O!$ buyir>g a 

-"". 
Precautions 

A Warn ing : Pa 'rol (ga$ollne) is 
I ax l re m.ly fI.mm.b/e, so I.ka 
, .... , ... prtRulion. """n you wor/{ 

on any pari of /h. fuel S)'St&m. Don't smoka 
Or .110 ... open ' lame. or bare light bulla 



2.2 Loosen the bott (an'Owed) at the rea. 
01 the tank 

near th" work area, and don't worll /n a 
"arage where a nalurel "as-type appl;arn;" 
Is prasent If you spill any fuel on your 
skill , ,;ns" 11 oft Immediately wilh soap and 
watar. Whan you periorm any kind of worll 
On Ihe fuel system, wear safety "Iassas and 
ha~" fire axtin"uisher suitable for a class 
B type fire (flammabl8 liquids) on hand. 
• Always perform service procadures in a 

well-ventilated area to prevent a build-up 
of fumes. 

• Nellef work in a building containing a gas 
appliarl(:" w~h .. p ilot light. Of any other 
form of naked fl ame. Ensure Ihat Ihere 
are no naked light bulbs or any sot.Jrces of 
flame or sparks nearby 

• Do not smoke (or allow anyone else 
to smoke) wh ile in the vic inity of petrol 
(9,,501In"l. o. 01 components containing 
petrol. Remember tile posslbJe presence 

2..6 Dlsconned the IUBI pump and level 
sensor wlt1ng conne<:tors 

2.3 Unscrew the two bolts (an'Owed) at the 

"""' 
Of vapour from these sources and move 
wen clear before smo!<lng. 

• Check all electrical equipmenl belonging 
to Ih .. house, garage Of workshop where 
work is beng under1aken (see th .. safety 
First! section of this manual). Remember 
Ihat certain eleClrical appliances such 
as dri lls. cuners. etc. create sparks In 
the normal course of operation and must 
not be USed near petrol (gasoJine) or any 
component containing~. Again. remember 
Ihe poss ible presence of fumes belore 
using elect"cal equipment. 

• Always mop up any sp i ~ fuel and safely 
dispose of !he rag used. 

• Ally stored fuel that is drained off during 
servicing work must be kept in sea led 
containe rs that are su itable for hold ing 
.,.,trol (guollne). ~nd cleorly marke<l u 
such; the containers themselves should 

2.7a Remove !ha security clip. _. 

""' 
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2.5 Detach the breather hose (A) and drain 
hose (B) 

be kept in a safe place. Note that Itlis last 
point applies equally to the IUBltank ~ it is 
'&m01Ied from lhe machine; also remember 
to keep its filler cap closed at all times. 

• Read tile Safety flrstl sectloo of this manual 
carelully before starting work. 

2 Fuel tank 

lA Waming: Refer to the precautionS ill glwm in Section I befOf"e starting ..,., 
Removal 
Note: To reduce the weight of tllf1 tank remove 
It when it is nearly empty. or if !he tank is fuU 
siphon the fuel into a sulfable container using 
a hand pump (available from tool SlJppliers). 
t Make sure the luel filler cap is secure. 
Rem<We the seat (see Chapter n. 
2 LooS<!f1 but do not ramove !he bolt securing 
the rear of !he tank (see illustration). 
3 Unscrew the bolts securing the front of the 
ta ...... noting the location of the was~ (see 
illustration). 
4 Raise the tank at the front to access the 
hoses and wiring coonectDr$. 
5 Release the clamps securing the drain 
hose and, on all except California models. 
the breather hose to their unions on the 
undersjde of the tank and detach the /loses, 
noting which fits where (see illustration). On 
California models. detach !he EVAP hose from 
~s unloo. 
S [);sconnect tile fuel pump (green) and fuel 
level sens.or (white) wirin9 connectors (see 
Illustration). 
7 Remove the security clip on !he fuel wpply 
hose connector. then press in the two tabs on 
the connector and pull ~ off the union lue 
Illustrations). Have a rag ready to catch any 
residualluel from tile hose. 
8 Remove Ihe bolt securing the rear of the 
tank. then carefully lift the tank off the frame 
(see Il lustration). Note: A U-shaped bracket 
On the fuel pump retaining ring is designed 
to protecl the fuel hose union and wiring 
connectol"t: whGll the t"'n~ i~ 011 the bike -
take care not 10 rest lhe tank on the underside 
of the foel pump. 
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2.10 Maka aura that the tank mounting 
rubbera (IIITOWed) I,.. In pileI 

a Inspeclthe link suppo.1 and mounting boH 
rubblnl for s~ns of daml gl or d8terioration 
and replace them with nlW OI'IIS if rMCeSSary. 

Installation 
10 Inltlllatlon I, Ihe reverse 01 removal, 
notlng Ihafollowlng: 
• Maka sure Iha hoses are property attached 

end secured b~ their clamps. MIke sure 
the wiring connectota are secure. 

• Mlka Iur, thl mounting rubbers are 
sectXeIy atllChad 10 \he lilt and right-hlln(! 
edges of the tank ( ... IHu.InlIIonI. 

• Tighten \he ITIOUfItlllO bolt, to \tie lorque 
Mtlings lpacllled 11 the begiMing of this 
CM"",. 

• Slart!he engine and check that Ihere are 
no fuel leaks. tithe IMk !'IllS beer'! .-nptied, 
ensure I1 I1 refilled belorl turning the 
igtMtion swilch ON. 

Repair 
11 Allrapairt to lhllueI tank should be carried 
out by I prole$$lonal who has IXperllnee in 
this critical and polenually dangerous work.. 
EV8n aft .. cl .. nlng artd IIvshing Ollhe lueI 
system, uploalvl fumes Cln remlln artd 
ignite durlr.g repair oIlhe tank. 
12 If the fuallank Is removed from the bike. H 
should not be placed In an area where sparks 
or op8n IIames could Ignlle the rumes coming 
out 01 the l ank. Se especially careful Inside 
oaragM wh .. 1 • nalural gu-type appliance 
Is local ed, because tha pllolliOht cou ld cause 
an explosion. 

3 Fuel pump and pressure ~ 
regulator 

~ 

'" 
.&. 

Wlrnlng: Refer to Me prtoe8utiOt1s 
, glW1n ill Secllof! 1 In,.". .tartlng . """'. 

Check 
1 The fuel ptlmp Is located Inal(le the fuel 
tank. When the iOr"Iion i ..... ,td\<td ON. ~ 
should be pouibIe 10 '-the pump n.1 for • 
few seconds unt. the ,ystem Is up to pr8!lSU'lI 

- the pressure regulator will then switch the 

3.1 DB Unscrew the bolU (errowed) . _ . 

check Ihe main, Ignillon and luel Injeclion 
system fuses. 
2 Ne~t, check lhe ignition .witch artd engine 
SlOp switch (see Chapter SI. and the luet 
pum:> relay (see Seclion SI. If they are good, 
check Ihe wiring and terminals in Ihe Circuit 
10r physical damage or loose or corroded 
connections aBd fljC\1fy as necessary (see lhe 
Witir:g Cl'agrams at \he end cl Chapt.,.. SI , 
3 If !he pump still will no! run, Check the 
pum~ rvsisUnce as follows. Make sure the 
igniti:>n switch is OFF. Raise the fueitanil and 
disconnect the pump (green) wiring comeclor 
(sae Section 2). Using an ohmmeter or 
multmeler set to the ohm. scale, ...-ure the 
resisUInce between the tenninal. on the pump 
aide 01 the """"""'tor. Connect the poaltl .... 
(+) ;:robe to the redlb1ue wire terminal In the 
conrector and Ihe negative (-) probe to the 
black wire tert!Wlal. Cornpae \he -* 10 lhe 
specification at the b&gil1<1i"'lg of the Chapter; 
if the result is nol as specified lit a new fuel 
ptA'Tlj).. If It is as specified, and you are c8I'U*t 
all tte wiring aBd connectors IIf8 good. have 
the ECU checked by a Yamalla dealer, 

Fuel pressure check 
Special tool,: A fuel pf8$JUra /18Uge with 
an aoproprlate adapter is requir8(1 for Ihls 
procadure. 
4 Fuel pressure is governed by a flgulatof 
that is an Inlegral part of the /uel pump. 
5 Raise Ihe fu el tank (saa Sect ion 2) , 
Ois.eonne<:t lhe fuel supply hose Ifom the fuel 
rail en !ha Ihrattla body assambly. Instal l the 
ad8J:ter and fuel Pf9S$Uf8 gauge between the 

pump oH. If you can't hear anything, first 3.11 Carefully lilt the pump (XI! 01 the tank 
Check thaT. lhe battery Is II.IIIy-charved. t llen 

3,1Gb .. . artd remove the ring 

wpply hose and the fuel rail. Yamaha 
a gauge (Pt , No. 90890-03 153 in 
YU-OOI53 in the US) and gauge adapter 
No, 90890-03176) for this purpose. 

e Start thl englna and not8 tha ':::::::~ 
racorded on The gauge. The fuel p 
should 1:141 elmllar to Ihat 

7 If Ihe 
that! the 

"""""" ". 
thal the fuel .,.....,. 

" 

integral part of 

Remolfal and Installation 

8 Siphon !hit fuel from thelank "'~.'c~~"'I 
container IIS.IfIQ a hand-pump, available 

looIlIfKI DIY Slores. 
the fuel (&le 

'" retari'lg ring and remove the nog. 
It !its (_ lItu8\ratlons). 
11 Carefully lil! the pump and m."~"~,~ 
It 0"" of the tank, JlOtlng that there ' 
clearance and delK:ale bits can easily 
the nm <_ illustration). 
12 Remov. the pump O_ring and discard 
as a new ona must be fitted. 
13 Install tha pump O-rlng, fitting its 
side (lown onto the pump base 
IIIUl trallon). 

3.13 Fit a new O-rlng to the pump on 
" assembly 



3,14 Position the pump ss sl>own when 
fitting it into tl>e tank 

14 Manoeuvre the pump Into the aperture in 
tM tank - s~ the wider diameter section of the 
rear on the rim of the aperture as shown so 
there ;s clearance tor the protruding parts at 
the front (see Illustration). 
15 Align the pump so the fuel supply 
nose union pOints to the back. and lit the 
,etainlng ring with the U-shaped support 
bracket at the front (see mustratlon 3.10b). 
Align the cu t ·out in the retaining ring 
wIth the stud on the underside 01 the pump 
(se" illustration). TIghten th" screws eventy 
and in a cnu-cross sequence to the torque 
setting specified at the beginn ing of th is 
Chapter. 

4 Fuel level di&pla!f and 
sensor 

Fuel level display 

Check 

1 The circuit consists of the sensor mounted 
on the lueI pump inside the tank and the I"," 
!evel indicated on the mUhi-Iunction display in 
the instrument cluster. 

• 
" -

3.15 Cut-out In retaining ring muslllllgn 
with stud (arrowed) 

2 The fuel level dlspla!f should function 
as follOW$ , When Ihe ignition sw~ch is turned 
ON, all the sel/ments of the display should 
appear in S9qUf!nce as a test of the circu it. 
Then. depending upon how much fuel is In 
the tan~, the requisite number of segments 
between 'F' (ful l) and 'E' (empty) will be 
shown. 
3 When the fuel contenl in the tank falls 
to epprol, 3.6 litres, the E segment on the 
d isplay tegins flashing and the adorneter 
diSIJlay automatically changes to fuel reserve 
tnpmete< mode. 
4 If required. the tnpmete< can be reset using 
the SELECT button on the instrument ch.Jste< 
(see Chapter 8). Once the tank has been 
topped-up, the fuel .eserve tripmeter shOllid 
re~el auto matically alte, Ih. mach ine has 
travetled appro~, 3 miles. 
5 If the fuel level disp lay malfunctions, 
f irst check the ignition fuse In the fusebox 
(see Chapter 8). If Ihe fUS6 is good. check 
the sensor wiring and connect ions ( .... e 
Illustration 2.61. "requi.ed, the sensor can be 
checked as described below. 
6 If no problems are found. take the instrument 
cluste r to a Yamaha dealer for further 
assessment - Yamaha provide no specific 
test data for the instruments themselves. If 
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the<e are any taults. a new cluster will have 
to be filled, as no ind ividual components are 
avail"ble. 

Removal and installation 

7 Refer to Chapter 8, Section 16, for removel 
and installation details. 

Fuel level sensor 
8 Remove the fuel pump lrom Ihe tank ( ...... 
Section 3). 
9 Using an ohmmeter or multi meter set to 
the ohms x 10 scale. measure the resistaoce 
between the se<1SoOf terminals on the uodenide 
of the pump. Connect Ihe pos itive (.-) probe 
to the greenlwhite wire terminal and the 
""!Iative (.) probe to the blac~ wire termina. 
10 Note the resistaoce reading with the pump 
the right way up (fuel tan~ empt!f). and Ihen 
with the pump upside down (fuel tank full). 
and compare the .eslllts to the spec~icatioos 
at the beginning of this Chapte<. tf the resu~s 
are not as specified, the sensor is faulty 
and a new pump will have to be fitted -
individual components are not ava ilable (see 
Section 3). 

5 Air filter housing 

Removal 
1 Remove the fuel tank (see Section 2). 
Aemo~ the batter)l (see Chapter 8). 
2 Pull the air temperature sensor OIlt of :he 
fi lter housing, then use plie<s to release the 
clips securing the crankcase breather hose 
and th.ottle synchronising unit hoses and 
detach the hoses from the housing fs"" 
iIIustrationsl. 
3 Slacken the clamps on the urJde<side of :he 
housing securing the outlets to the throttle 

5.28 Detach the temperature sensor (A) synchronising unit hoses 
(B) and c.ankca$8 breather hose (C) 

5.2b Release the h ...... clips with plilH"$ 
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5,3 Intakol clamps (atrow" d) on the 
underslda althe housing ara accessJbla 

from the rear 

body intakes (see illustration), A long Alien 
key or e~tenslon d rive will oe needed to reach 
thto clamps (see Section 9). 
4 uft!he housing upoff the throttle bodies, then 
when accessible release the clamp securing 
the AlS hose on the right-hand side and detach 
it lrom the housing laeellluslTation) . 

Installation 
5 Installation is the f$ver$(l 01 removal. 
S Ensure that the clamps ar " correctly 
positioned over the tabs on the housing 
outlets (see IlIustr3Uon). 
1 Lubricate the Inside of the housing oul lels 
with a squirt of W040 or a smear of grease to 
aid installation on th<l thrott le bodies. Check 
tile cond,t<on OT tile variOUS Iloses amI thelf 
clamps and replace them with new ones il 
necessary. 

, Englf16 warning 
light 

2 Ignition coils 
3 Battery 
4 Air filter 
5 Inralw air tempf!r3ture (IAT) -I; Throttle position (TP) 

~= 
7 Intake air pressure (lAP) 

-= 
8 Fuel pump 
9 Fuel pressure regulator 

10 Eflgine control unit (ECU) 
7 7 Tip·over sensor 
12 Relay aSS8mbly (fuel pump 

retay and starter circuit 
cut-off relay) 

13 Cara/yfic converrer 
14 0:Q<gen S9f1SOf 

15 Crankshaft posil/on (CKP) 
uo= 

16 Coolant temperatufll 

-= 
11 Fuel Injectors 
78 Spar/( plugs 

6 Fuel injection system ~ 

description ~ 

1 The fuel injection syst<lm consists of two 
main oomponent groups, the luel circu it aM 
the electmnic control circuit (8ft IlIustnltlon). 
2 The l uel clrcu~ consists of Ul(I tank, pump 
and Ilter, pressure regulator, throttle bodies 
aM inje<:tors. Fuel fs pumped Uflder pressure 
from the tank to the tuel rail, from whiCh the 
individual injectors ara led . Operating pressure 
Is mantained by the pressure regulator. The 
injec tors spray pressurised fuel into the 
Inr01l:e bOdies wllere it mixes wltll air ana 
vaporses, before entering the cylinder where 
it is compressed and ign~ad. 

ensure correct po5~lon 01 

3 Tha electronic control circuit consists 

the engine control un" (ECU)',;;;:,~:.~~ 
and Co-ordinates both the It 
ignition systems. and the 
which provide the ECU witn ;0'"""'''0, .; 

sensors: 
Intake air temperature sensor 
Intake air pressure sensor 
"ThrotUe position sensor 
Crankshaft posrtion sensor 
Coolant temperature sensor 
O><Ygen sensor (2007 -on models) 
Speed SenSOr 

5 8ased on the information it receives . 

feU calculates tile approPriate,;, ':;:~~ ~~ 
fuel requirements 01 the engine. 8 
length of the electronic pu~e ~ 

6.1 fuel Injection and engine management system componenllocatlon 



injector, the ECU =nl.ols the length 01 time 
the injectors are held open and ther(lby the 
~mount o f fu<>I that is 8upplied 10 th<t eogl"". 
Fuel supply varies according 10 the engine·s 
needs 10< starting, warming-up. idling, cruising 
end acceleration. 
6 In the event 01 an aboormality in any 01 the 
sensor signals. the ECU will deteonine whether 
the engine can stili be n.m safely. If it can, a 
back-up mode substituln the sensor signal 
wilh a r. .ed signal. restri<;ting perlormance 
but al lowing the bike to be ridden home or 
10 a dealer. When Ihis occu~, the engine 
managem&nt warning light in the instrument 
cluster will come on and Sl<;y on. If the fault \5 
serious. the fuel Injection system wi~ be shut 
down and the engir.e wi ll not rurl. When Ws 
occurs. the engine manag"",ent warning light 
will flash when the ignition &w~ch is ON and 
the start button is being pressed. Note: TIle 
warning light sl100ld come on tor 1.4 seconds 
afrer t~ ignition switch has been turned ON 
and while the st8lter button Is being pressed. 
/( the warning liglll does nol COOl<! on, check 

Table 1 Fuel sys1em fault codes 

Fault code Faulty component - symptoms 

ilS LED circuil in lhe instrument cluster (see 
ClJapler 8). 
7 .... 110" Ih. engln. has beerl stopp.ed. tile 
appropriet~ self·diagnostic fault code will 
appear o~ the Clock LCD. 11 mOre than 
One fault has occurred, the lowest code 
numeneall)· will ba displayed. See Section 7 
for fault d iagnosis. 

7 Fuel Injection system fault ~ 
diagnosis ~ 

~ 
1 TIle system Incorporates a self-d iagnostic 
function v.hereby most faults ...... hen they 
occur. are identified by a fault code which is 
displayed "n the cloc~ LCO after the engine 
has ba<ln stopped. TIle codes are stored In 
the ECU memory until a deletion opefation 
is performed. In the case of a minor fault irl 
the injection system, the engine management 
.....arning light in the inst.ument cluster will 
come on and stay on and tlTe engine will 

Po"";bIe <;ause, 
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continue to run enabling the machine :0 
be ridden. although performance will be 
8ign;l i"~ntly roduood. In th" ":w" of 3 majoe 
fault the warning light will flash when the 
ign it ion switch is turned ON and Ihe stert 
Wtlonls pressed. and ij will not be possible 10 
run the eng ine. Certain faults will not activata 
the warning light and are not subjecl to a fault 
code. but will be recOrded as a diagnostic 
code. It the engine does not run (:<)rTec\\y but 
no warning light and fault code are shown, 
enter diagnostic mode (see Step 3 onwards), 
check the code given and refer to the table. 
2 Compare the fau~ code disp~yed w~h those 
In Table 1 to identify 1rH! faulty component and 
!hi! appropriate diagnostic code (where given). 
Next. follow the appropriate steps according 
to your machine and set the instrument ~US'!!I" 
to diagnostic mode 10 con~·rm the appropriate 
test information . If a d iagnostic code is not 
gilfe<lfor a particular lauH code Q.e. 12 or 2~), 
reler 10 Sect<on 8 and check the compone1t 
as described. 

Dlagnoatlc coo. 

" Crankshalt position saosor - eng1ne wi ll stop a"od will Fauity wiring or wiring cOflneclor . 
not MStarl Damaged or improperly Instal~ sensor or ~mlng 

~~ 

Fauity ECU 

" Int""e .... prBnUf"e ",,:>Or engine ..... ill run Faulty wiring 0< wiring oon.....,tOf ro 
Damaged 0< faulty SIIflsor 
Faulty ECU 

" Intake a;' pressure sensor hose system - engine will run Kinked, clogged Of detached hose ro 
,~, EC" 

" TIlrottle posIlion sensor - engine ..... ill run Faulty wiring or wiring connector " Damaged or Improperly installed sensor 
FaultyECU 

" Throttle position sensor - engine will run TIlrottle position sensor stuck " Faul ECO 

" Sidestand 8W~clt - engine will not "'" Faulty wiring or winng connector 20 
FaultyECU 

" Coolant tempefature sensor - engine will run Faulty wiring or wiring connector '" Damaged or Improperly Instalk\d $I)IlSOf 
Faulty ECU 

" Intake air temperature sensor - engirlEl ..... illrun Faulty wiring 0< wiring connector '" Damaged or improperfy installed sensor 
Faulty-ECU 

" Oxygen SOOSOl" (2007-00 models) - engine will .... n Faulty wiring or wiring connector . 
D:;n~~ or Improperly Installed $I)Ilsor 
Fau ECU 

'" Tip-over sensor - engine wHi not run, ~ syslem turned Machine overturned oe 
0" Damaged 0< improper1y installed Se!1S01" 

Fault'/ECU 

33 Ign~ion COli, Nos. 1 and 4 cy1inders - engine wlf run Faulty pI1mary wiring or wiring connector '" dependerrt on how many cy1inders 8fe affected Dama{led ignition coil 
Faulty componoot in IgMlon Cui-off safety clrcu~ 
Faulty ECU 

" IgnHion coil, Nos. 2 and 3 <;ylind9l"s - 9flgine wif run Faulty primary wiring Of wiring connector " dependenl Ofl how many cy1inders ilr8 affected Damaged ignition coil 
Faulty component in Ign~ion cut-off safety circuil 
FaullY ECU 
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Table 1 Fuel system fault codes (continued, 

1'1.10/ 1 tor, Nos. 1 and 4 c inde<1l Faulty wiri Or wiring COI'Y1e<:1or " · Fuellnj«tor. Nos. 2 and 3 c ;""" Faulty w;ri orwiri """""~ " · Air induction s stem cut-otf valve " ~ri orwiri '""""'~ " · Star1er safety cut-off relay Faulty wiri:: wiring coonec1or '" o.m_ .. 
· Radiator cooling fan relay Faulty wiring Of wiring connectoO' " Damaged relay 

· Headlight relay Faulty wi~; w;nog connector " " Damaged rela 

" Tlp-over soosor - engine will not ruo Faulty wiring or wiring coooector " Damaged seosor 
F;~iN'ECU 

" Speed soosor/oeutrat sw~ch - engloe will run Damaged speed soosor/roeutral switch 07121 

F:~~ wiring or wiring connector 
Fau ECU 

" I :;:er supply to the fuel pump or injecton - Faulty wiring or wl/ing connector 09 
lne wif run Faulty ECU 

" I ~ monoodde (CO) danslly raadinglwrillng arror- Error writing CO adjustment vallJe to EEPROM '" !ne wi~ ruo Faul ,eu 

" I ,Power supply to fuel injection system - Faulty charying system · 
ioe wil! run 

'" I ~CU ma~nctlon. fault code may not be clsplayed- ECU Imernal memory matfunctlon · 
lne WlII not run 

"'" Engine warn;ng light flashes when the ignition switch is Error detected - refer to fault codes t2. 19.30,41, · 
unable ON and the star1 button is pushed 43 or 50 
warni~ 

8·' No communication or unraadaD!6 conul1o~icatlon Faulty wiring or wiring connector · "-, betwaeo ECU and instl'UlTlel1t cluster - eogitte wll! not Damaged instrument clusler 
"-, ~ 
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Diagnostic mode set-up 2004 to 
2006 
3 To set·up the diagnostic moc!e, first ensure 
that the Ignition switch is OFF and that the 
engine stop switch is OFF, then disconnect 
the fuel pump wiring connector (see Sec-
tion 2) . 
4 Press the SELECT and RESET bottons on 
the Instrument cluster simultaneously, then 
turn the ign ition switch ON, keeping the 
SELECT and RESET billions pressed for al 
least 8 seconds - all displays on the meter 
should disapp(!ar e~cept for the clock and 
tripmeter. 
5 Sel~t the diagnoslic mooe by pressing 
the SELECT button unW D!AG appears on the 
clOCk LCD. Note: me CO adjustment mode 
wm appear liS an option lit/his stage. Confirm 
the selecllon of D~G by Pf%Sing lhe SELECT 
and RESET buttons simu ltaneously for 2 

""""",. 
6 Refefring t o Tablll 1 above, verify the 
diagnostic code that cOffesponds with the 
fault code originally displayed. Now press the 
SELECT or RESET button until the appropriate 
diagnostic code Is disp layed on the clock 
LeO. The SELECT bulton scrolls through 
the code numbe,." In ascending order, the 
RESET botton scrolls throogh the numbers 

Dama{/6d rcu 

in descending order. The corresponding 
operating dala, as found, is displayed on the 
trip LeO. 
7 Refer to the diagnostic code on Table 2, 
and the corresponding operating data. to 
ldentif~ the test actk>r1 required, Note that in 
some instances ~ will be necessary 10 tom lhe 
engine stop swnch ON to verify the operating 
data. 
8 After each check Ihe Ignition sw itch must 

. be lumed OFF and the set up procedure 
repeated for subsaquenl checks. 
9 To cancel the d iagnostic mode, turn the 
ignition switch OFF. 

Diagnostic mode set-up 2007-on 
to To set-up the d iagnostic mode. first 
&r1sure that the ignition switch Is OFF and that 
the 'IMine stop switch is ON, then disconnect 
the fue l pomp wiring connector (500 Sec
tion 2) 
11 PI'9SS the SELECT and RESET buttons 
on th& inst fument cluster simultaneously, 
then turn the Igroition switch ON, keeping the 
SELECT and RESET buttons pressed for at 
least a s/l(:onds - all displays on the met(lr 
SMultl dIsappear e~cepl lor the ctoc~ and 
tripmeter. 
12 Select the diagnostic mode by pressing 

Ill<! SE:LECT button unlil OIAG appears on the 
clock LCD. Note: l1Ie CO adjustfl'l6nt mod. 
will appear as an Option at INs slage. ConfUTII 
the selection of OtAG by pressing \t1e SELECT 
and RESET buttoos simultaneously for 2 
""",,. 
13 Tum the engine slop switch OFF. 
14 ReferrIng to Table 1 above, vef~y tile 
diagnostic code that corresponds w~h tne 
fau~ code originally displayed. Now press the 

il h ro a:. SELECT or RESET b\lttoo un! t e app [)11 

d iagnostiC code is displayed 00 the c lock 
LCD. The SELECT button scrolls throug" 
the code nombers In ascending order. the 
RESET butlon scrolls Ihrough the nOl'lbel$ 
in descending ord(lr. The correspcnding 
op&rnting data, as found, is displayed :m the 
trip LCD. 
15 S&lecl the diagnostic code on Table 2, 
and tha corresponding operating data . to 
identify the t&st action required . Not& that Pr! 
some instances it will be n&C<l'SS8I'Y to turn the 
engioe stop switch ON to verify the operatir.g 
data. 
16 Alte< each check the ;goit"", switch mUSt 
be turne<:! OFF and the set-up procedur~ 
repeated lor subsequem cnecks. 
17 To cancel the d iagnostic mode, l\1'n the 
ignition switch OFF. 
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Table 2 Fuel system diagnostic codes and data 

Diagnost ic Action req ... lred ,-
" Check angle data displayed with tlvottle fully closed 

C~k ~Ie daU. d~ with tIvottle fultY open 

03 TUrn \he engine stop switch ON and crank the ~ne ..... ng \he starter motor to generate a 
pressure d~ 

" Check \he temperature· In the air fil ter housing and compare with data dlspla 

" Check the temperature· · 01 \he coo~nt and compare w~h data displayed 
- see Chapter 3 to checl< the operalion 01 th& sensor 

07 Turn the rear wheel In the normal direction 01 rotation and checl\ pulses 
generated are dis.payed. 
On machines fitted with ASS. check the rear wheel ASS wiring connector 
and seosor-to-ro1or clearance (see Chapter 6) 

" Check the Operation of the tip-over sensor 

09 Tum the engine stop sw~ch ON and check lor battery voltage 
Check the operation of the luej pump relay 

" Check the operation of the sidestaod switch. Select a gear pos~ion othet than neutral - see 
Chapter 8 for access and furthet checks 

" Check the operation 01 the neutral switch - see Chapter 8 
l or access and further checks 

30 and 31 Check the operation of the appropriate Ignition ooH (see Sections 17 and 16) 
- tumOng the engine stop sw~ch ON will gene<"2te r."" sparks In the 

ate ~ug-and ttte eogir>e warning light "";ll come on. 

36 and 37 Check the operation of the appropriate fuel Onjector (see Section 10) 
- turn;ng the engine stop switch ON will ~te five pulses In the 
appropriate Onjector and the engine warni"lllig,t will come 00. Check lor the pulses using a 
sounding rod. 

" Check \he operabon of the air Induction system soaeno;d - tumi"llthe engine stop switch ON 
will actuate the solenoid fi~ times and the engir>e 
warning light will come on. You shoWd be abje 11;> hear the solenoid cllck-
(see Section 15) 

'" Check the operation of the fuel injection S)'!ilem (start ... sal(l!y cut-off) 
relay _ tuming the &ngine stop switch ON will actuate the re!ay live 
times and the engine warnl"llllght will flash_ YO<.I shoold be able 
to hear the relay cllcl< - see Chapter 8 for access and further checks 

" Check the operation 01 the rad iator C~I"II lan relay - turning the engine stop 
swkch ON will aeluate the relay fi"" t imes and the engine 
warning light wi ll come on. You should be able to hear the relay click -
see Chapter 3 /or 8CC@SSand further checks 

" Checl< the Op&ration 01 the headlight relay - turning the engine stop swrtch 
ON will actuate the relay five times and the engile warning light will come on. 
'Nhen the relay is ON the headlight should be ON. You should be able 10 hear the relay click-
see Chapt ... B lor access and furthet checks 

60 Check the carbon monox;:Je density in the exhaust gas 

Check the 01.15 cut-oil vaNe (see Section 14) 

" Fault history code display - once correctoo. d<!J,te the fault codes 
No htstory 
History 

" Fault his - codes ... ased 

" Fault hlst - reinstate codes 

m mm& r.lllllrol nIJ/l'Itw" displayed 

II possIble. check the temperature ne:<t to the sensor. otherwrse use the amt>8<lI temperature as the standard 
.- Check the lempe<ature of the coolant as d ose as possibje to the SIIflsor 

Data dI!lplayed 

Fully dosed - 15 to 17 
F ... ltY oP.;n - 97 to 100 

10 to 200 mmHg 

-
-
Oto999 

-

Sensor uprigtlt - 0.4 to lAV 
Till ed more than 65° - 3.8 to 
'.CN 
o to t 8.7V. Normally tZV 

Stand retracted - ON 
Stand down - OFF 

Gearbo~ Wl neutral - ON 
In gear_ OFF 

-

-

-

-

-

-

Ot - Iaulty cylindern 1 and 4 
02- laulty cylindern 2 and 3 

-

00 
t2 to 50 as appropriate 

00 1017 

Turn the engine stop switch ON 

00 to 255 
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8.5;1 Tra<;o the <;rankshaft position Hnsor 
w iring (af1'Owed) . • . 

18 Oncethe lau~ has beerl COIT9Cted. CO!lfirrn 
that the fault code is no longer displayed by 
lurning the >gnition sw~ch OFF and then ON 
again. l! the code is no longer displayed on 
the clock LCO the rnpair i$ complete. 
19 To delete a lault code trom the ECU 
mtlmory. follow thtl appropriate procedura 
above 10 S<l1·Up the diagnos\l<; mode. then 
en\e< code 62 on Ihe clock Leo. The l otal 
number of stored C<Xies will be displayed on 
the trip LCD (00 to 17). Turn 11\(0 eogine stop 
switch ON 10 delete Ihe slored codes - Ihe 
LCO should display 00 codes. 

8 Fuel injection system ~ 
components ~ 

~ 
I If a fault is indicaled in any of th8 system 
components. tirst check the wiring and 
COi'09CIors be!weer11he appropriate romponen! 
and too ECU (see VMt1g Diagrams at tile end 
of Chapte< 8). A con~nuity lest of all wires will 
locate a ~ or short in any cin::uiI. Inspect the 
terminals W1side tile wimg COl . ~s and 8IlSU'e 

they are not loose, bent or corroded. Spray 
the inside 01 the connectOl'S with a proprietary 
eiecI1IcaI terminal cI&aner bel"", rooomection. 
2 It '" possible to undertake most checks on 
systam components using a muttimetar and 
comparing the rnsulls w~h the specifications 
at \he beginning of the ChapIEo". Note: DifferfInt 

meters may givg slightly dif1went n=1t:s to rt>ose 
specified ""en though t1>9 component being 
le:lted iz not fauJly -do not consign e component 
to the bin before />aving It double-checked. 

8.Bb Note the location of the cover dowel. 
(OITOWed) 

Howaver. some faults wit oriy bacome EMdeot 
when a component is tested with specialiStld 
equipment, ... which case the checks should be 
o..nderI2ken by a Yamaha dealer. 
3 If ahr a thorough check the sOur<;e of 
a fault has not be<ln identified, it Is possible 
thaTIhe ECU itse~ is fa<.dty. Yamaha provides 
no test specifications for the ECU. In ordfff 
to determine conc lusively that the unit is 
defective, it should be substituted with a 
known good one. If the problem Is rectified, 
11>6 original un~ is confirmed faulty. 

Crankshaft position sensor 

Cheek 
4 Make sure the ignitioo is OFF. Remove the 
lual tari<. (see Section 2). 
5 The ~ran""haft posit ion sensor is locattld 
Inside the Umiog rotor COli« 00 the Iight·hand 
side of the engine. Trace the wiring ffom the 
cover and discoonect ~ at the coonector (see 
IlIustratlons/. 
6 Usin·~ an ohmmeter or multimeter set to 
The ohns x 100 seale, """,surn The resistance 
between the term inals on the sensor side 
of the connector. Connecl the posit ive (+) 
meter probe to the grey wl.e terminal in the 
conne"or and the negati ve H probe to the 
black wire term inal. Compa.e the result 
with tta specifi cation at the beginning of 
this Chapte •. If the result is not as specified. 
replace too sensor w~h a new one. 
RemQval and installation 

7 Follow Steps 4 and 5, then feed the wiring 
back to the rotor cove<, noting ~s routing. 

8.9 Undo the bolts !AI and the wiring guide 
$Cr_ (8) 

larrowed) 

8 PIaC9 a drain \my U!ldar too rotor coo.e-
unscrew the cover bolts III 
Note the guide 
~o, 

~. 

or too cover i 
9 Undo the 

of the cove., 
from 11>6 CUI·out in the 
sensor (Site illustration). 
10 Prior TO inSTallati on. 
sealant 

"" "'" 

13 I remaining components in tne 
re_se order 01 removal. 

Intake air pressure sensor 

Check 

t4 Make surn 11>6 ;gnition is OFF. Remove u
eir fi lter ~sing (see Saction 5). 
15 The intake air pressure sensor IS l(>Cated 
on the right·hand end 01 the fuel raj (see 

8.10 Apply $<Ialant to the wiring grommeT 
(ef1'Owed) 



8.15 Location of tha lntllka air preSll,lnI 
.... _ (arrowed) 

iIIul trat lon). Cheek tht condition or the 
vacoum hose batw"", the onder.kla of tha 
senlQr mild tha throttla bodies. U Iha hose 
~ cracked or perlsl">ad .oplace ~ with I new 
one. Ensure the hose Is a tight fit on the 
sensor union, tha hOIl coonector. and the 
lIuonill bod ... Nota that In on:Iar 10 C$'I1I out 
• thorough Inspecti oo or tha v.ewm hoses 
~ is ntlCesaary 10 remove the Ih.oWa body 
assembly (Me s.ction 9). 
III Using. voltmel ... or mul!imetar Sit to 
rha volts (DC) sella, ma .. ore Iha sanlor 
output voltage as foIIowa - do nol <JiIcoMect 
Ilia wiring conn&elor for 11111 lasl . Insart 
lna posit,ve (+ ) ptObe of the met ... Into the 
pml"whlta W'nI termln" In Iha back of the 
~ wInng conneclOr. and th8 nagativa (-I 
pmM Into IM """"k/hl" .. w, .... " .. mln" (._ 
1IIu ..... Iion). Tum the Ignition switch ON and 
1IO«I1he output ~. 1Um th81gnffion OFF. 
17 If the voItaga if; not as tpeCilifId, replace 

8.21 Ollconnect the throttla potItlon 
I8<1lOr wlrlnll connector 

~ Loeatlon of !ha intake al. 
lamparatunl ......... (arrowadl 

8.16 Measuring tha '""'_ output voltage 

the sensor Irith • new one. Nota tha1\t1e wiring 
for the . Or P'8S&J'" sensor is connected to the 
main wIrtng loom via • $lJb loom (see Section 9) 
- ensure lhat \tie sub loom connector is clean 
andsaco"'. 

Remo val and installation 

18 Follow Slep 14. then disconnect tM 
sensor wirir,g connector and ondo the screws 
securing the S8nso' to Its b.ackat {saa 
lIIost rallo ... . utt the sensor and dlsconnecl 
thevacwmhose. 
19 PrIor 10 Installatioo. cl\ack the cond~ion 01 
the vacuum hose. Ensure lhal the hosa " a 
IioghIIiI 00 the sensor union and tha1 the wiMg 
connector tenninals are clean. 

Throttle position sensor 

Check 
20 Make SOl ... the ignition ia OFf. ~ the 
.. IiItar housi"Ig (see Section 5). 

8.25 ThroWe position sensor Is secora-d by 
Ton< sc.eWI (a<rOwed) 

8.3Ob R_ the Intaka air temperatUN --
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8.18 Sensor wiring connector (AI and 
mounting se_s (B) 

21 Tha throttla position san so. Is on Ita 
right-hand end 01 the thfOttla body assamb:y 
\Iaa IlIu"ratlon 8.25) . Slnca tha s~nsor 
il nOI accasslbla whi le tha ISs&mbly il In 
place, disconnect lhe sensor sub loom wiri~~ 
connector on In. iIIlt-hand slda of !ha machire 
t_ Illustration}. 
.22 Using .... ohmmet ... or multimelar set to t1"e 
K-ohIN 1CaI8, connecl In. meter positiva (+J 
probe to the blue wire terminal and the fle9atM 
(-) proo. 10 tht blf,c:kIbIue wn lerminaI 00 Ita 
I8f"IIOr side of !he connector and measure I~e 
...so< ~ raeistaoce. Na><t, connect Ita 
posltiva (+) probe to the yellow wIra tenninll 
and tn. negalive to) probe 10 In. bl8cklbl~a 
wire tarmInaI and ~ the....rstance """""' 
....... stoo.oty opanIng and closing the ~ 
Iw;stOriP. The reslslanca shoold CNonQl! 

~ within !ha IP"CifIatI ~. 
23 If tha fflistanca In eilher tHI is not lIS 
spaciIiad. or if ~ changa abrupI/y, replace !he 
sensor with 8 new one. 
Removal and installation 

24 Remove the t!vottla body as.sembly (see 
section g). 
2!i The MnaOr la MCUfad by two TOOl security 
IICIfIwl (saa illustration). Undo tha TorK 
scnrws and lit! off the sensor. lIOIiog how Ita 
~ In the san..,.. filS OIler the throttle shaft. 
211 To Install the sensor, position the $lot In 
the sensor ooto lha IhrotIla shaft and ~ghten 
the IC<1IWS ftngar-llght. 
27 To adlost the position 01 tha sensor. 
first tampora. ily connect the sensor wiring 
connector. Using I voltmelll' or mo~imater set 
to tha volts (QC) scala, insen the pos~iva H 
probe of lhe mat ... Into the yel low wlrell111T1lnil 
In back of the conoactor and tha negative (.) 
probe into the blacklblUfl wi ... terminal. Turn 
the ign~1on switch ON and carefully adjust the 
position of the .......,.. unlilthe output voltage 
is within the IpeeiI\8d range, then tighten Ihe 
fixiog screws. Tlwn thBlgnitlon OFF. Installlh& 
thrOltlB body assembly (IIBB Section 9). 

Intake air te mpera ture sensor 
28 Make ...... the Ignition switch Is OFF. 
29 Ramova the ru.t tank (aM Sactoon 2). 
30 no. -. le mounIod in IhoIleft-hand $Ode 
of the .. fill ... hOusing (_ I ...... tratlon) . N 
tM S8I"IIOf out of lhe tlouskIg.lhen disconnect 
the .....n-.g connactor (_ illustration). 
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8.31 Measuring thll alrtemperaturtl ~sor 

resistance 

31 Using an ohmmeter or multimeter set 
to the ohms x 100 scale. connllCt the meter 
posi tive (+) probe to the brown/white wire 
terminal on the sensor and the negative H 
probe to the blacklblue wire terminal and 
meas",e lhe resistance (see illustration). 
32 If the fflSIlH Is not 11$ specifi9(!. replace the 
sensor with a new one. 
33 Ensure that the wiring COMector teffillnals 
are clean and that the sensor is a firm fit In the 
grommet in the air fi~er housing. 

Oxygen sensor (2007-onJ 
34 Make sure the ignition is OFF. Remove the 
fuel tank (See Sec1fon 2). The sensor. where 
fitted, is !ocated in the exhaust pipe on the 
nght·hand side below the transmi:mon (see 
Illustration). 
35 Inspect the sensor for damage. then trace 
the winng to the connector and ansure that 

TUt the tip-over sensor both ways to 
cheek its operation 

8.45 Location of the starte!" motor tMmlna' 
fA) and speed sensor (8) 

the wiring is not damaged or trapped, and 
that the connector is secure. 
36 ~ a su~able adapter is available. check that 
the sensor is lightened to the torque setting 
specified at the beginning of this Chapter. 
37 N, test specifications for the sensor are 
avai~ - it no physical damage can be found, 
~ must be assumed Ihal the sensor is defective. 

np-over sensor 
Ch6i;k 
38 Make sure ttla ignition Is OFF. Remove the 
right-hand side panel (see Chapter 7). 
39 The tip-over sensor is located nexl to tile 
ruse!X>x -undO the mounting bolts and wasilflffl 
and ,lIlhe sensoo" oft (SH illustration). Do oot 
di$COllf>(lCt the wiring connector. 
40 Using a voltmeter or mullimeler set 
10 the volts (DC) scale. insert the positive 

8.46 Location ofthe speed sansor wiring 
COnne<:tOl farrowed) 

8.39 Location of the tip-ove!" sensot 
farrowed) 

meter ( ... ) probe into the yellow/gleen 
termirlal in back of the connector 
negative (_) probe into t he black.!blue 
terminal. 

41 Hold the sensor In ;"",~~~:;:~;~~~I the UP mar\( facing up~ then 
switch ON aod note the output 

lilt Ihe sensor 65' to one side :':i,;;;;;"~t 
to tha other, noling the output.~ 
Il lustration). Turn thalgnilion OFF. 
42 If the is not as 
whenlhe ; i 
new one. 

Removal and installation 

43 Follow the procedure in SlapS 36and 
rernovfI the sensor. then disconnect t 

comector. Note the lop 

is marned UP (S88 \11\l51,,01l0n) -~',;;;;;;;; 
this is uppermost when the sensor i 

Speed sensor 

Check 

", 
the Ignition i . Remove the 
Section 2). 

45 The speed sensor' '.~~"'~:.~ .. ~ .:~~'~:': tile crankcase to Itle [j 
(sae Iflustflltion). 
46 Trace the 

00 

" 

of rotation and 

I . i 

- it should be seen 10 
and 4.8 volts as the wheel is turned. 
Ign~ion switch OFF. 
48 If the voltage Is not as spec~ied. 
the sensor with a new one. 
Remol/al ana InstallatIon 

49 To remove the first 
Illto winng connector 
Undo the screw securing sensor 
crankcase and withdraw tne sanso, 



8.49 Undo th_ SCrew (_..owed) to r'9rnOV8 
the speed sensor 

8.52b . •• then disconnect \h.e wiring 
connector 

illustration). Discard the sealing washe.- as a 
new one mUSI be roned. 
50 On inslallation. ensure the wiring 
connector terminals ar'9 clean and that the 
pillS are not damaged. 

Fuel pump relay 
5\ Make sure the ignition is OFF Remove the 
left-hand side panej (see Chapter n. The relay 
assembly is mounted on the lefl_hand side 
of the rear sub-frame and contains the fuel 
pump relay and starler circuit safety cut-off 
relay !s_ illustration). 
52 Lift the relay assembly off its bracket 
and d isconnect the wiring connector (see 
illustrations). 
53 UsJng an ohmmeter Or continu ity tester. 
connect lhe positive (+) prob(! to the red wire 
terminal on the re4ay and !he negative (-) prooo 
to lho red!blue wire terminal (see Illustration). 
There should be no continuity. 

9.4 Rel .. ase the catch end disconnecttlMl 
sub-loom wiring connector 

8.51 Location of the ... Iay assembly 
(a..owed) 
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8.52a Ease \h .. ",rey assembly off \ha 
bracket •. 

1 Posirive rester probe 
2 Negative tester -3 Positive battery 

terminal 
4 NegatiVe battery 

terminal 
R R., 
R/U Red/blue 
R/B Red/black 
UN Blue/yellow 

8.53 Test connections for the f .... 1 pump ... Iay 

54 Using. fully ·charged 12V battery and 
some insulated jumper lead • . connect the 
positive H battery terminal to the redlblack 
wife terminal On the relay. and the negative 
H battery terminal 10 the bJualy .. llow wire 
termmal (He illustration 8.53) . There should 
now be continuity betWeefl the red and red! 
blue wire teminals. 
55 I1 the relay does not operate as described. 
replace it with a new one. 

Exhaust gas oqgen content 
56 Follow the procedure ill Section 14 10 
check the AlS. 
57 Have Ihe e~haust gases ana lysed by a 
Yemana deater. 

9.5 Disconnect the coolant temperature 
•• nsor wiring connector 

9 Throttle bodies 

At. Warning: Refer to fhe precautiOns ill given In Section f before slafflnll 
wo"'. 

Spacial tool: AcCIIss to the clamp screws is 
extremely reslridfKi and requires the use of a 
long reach 3 mm Alien key. 

Removal 
1 Remove th .. ai r filter housing (se9 
Section 5). On California models. detach Ih9 
synchronising hose from the throttle body 
assemt:>~. 

2 Partially drain th .. cooling system to 
a~oid coolant leaking when the hoses a~ 
disconnected from the fast idle un it {se9 
Chapter 3). 
3 Oisconnocl the throttle position sensor sub 
loom wiring connector (see li(ustration 8.211. 
4 Oisconnect the Inrottte llody ass&mb~ sut:> 
loom wiring connectCM'" (see Illustration). 
5 Disconnect the coolant temperature s.enscr 
wiring connector - the sensor I. located on the 
."..,k nf In.. cylind .... heAd (_llIustnltlon). 
6 Oisconnect the Ihrot tle cables (see Sec
tion 12). 
7 Place some rag under the fast Idle unit to 
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Idl& unit 

catch any residual coolant. R&lease tile clips 
and disconnect the coolant hoses from the 
untt , no~ng which fits whe<e (see illustration). 
If required, plug tile hoses to prevent further 
10$$ of coolant . 
8 Slacken tha clamps on tha cyl inder head 
intake manifolds - you win need a long 3 mm 
Allan bit and a socket extension to access 
them (see illustratlon). Slacken the right-hand 
clamps from under the lelt-hand side of the 
frame and the left-hand damps from the 
right-hand $ide (see Illustration 9.10). 
9 Ease th& thrott le body assembly off th& 
intake manifolds (see illustrations). 
10 Note how the olamps iocet& on th& Intake 
manifolds (see Il lustration). 
Caution: Stuff claan rag into each IntBk& 
mBnlto/d 10 prevent Bnyrnlng from ,ailing 
insld&. 

9.10 Not& how the clamps locate on th& 
Intak" manifolds 

9.19a Cl>&ck the operatlon of th& throttl" 
pulley 

9.S An extension drive ~ required to 
slacken the Intake manHold clamps 

Disassembly 
11 Refer to Section 11 and remove the 
thronle synchronlsingl1asl id le unrt . 
12 Rate r to Section 10 and remove t ile l uel 
reil erd injectors. 
13 Note the arrangem&nt of Ih& vacuum 
ho8e!l and whare they connect on the throttle 
body assembly, then pull them off their unions 
(see Illustration). 
14 If requi red , remove the throttle position 
sensor (see Section 8). 

Cleaning 
Caution: US& only • petroleum-baud 
solvent for "/san/ng. Do not use causti" 
cloaRtJ15. 
15 Ensure that onl~ metal components 
come inlo contact with the cleaning 
solve, ' and always fo llow manufacturer's 

9.13 Not& the location of the vacuum 
h" .... 5 (arrowed) 

9.1eb Ensure tile! the throttle linkage Is 
clean (alTowad) 

recommendations as to clean ing tme. 
spray cleaner is used, direct the spray i 
passages. 
16 Afte r the cleaner has loosened 
d issolved most of the varn iSh and 

~~~~;:;i"~;.~~e a nylon-bristle brush to 

~~::::;~::~:;~';'~"~";:'~";':l":7: " U~ 

fuel and air passages. 
Caution: Nsver clean the isls ,:.~.,,,~!'t 
with a piece of w;'e or a drill , ;; , ~;,, :OI 
will be enlarged, causing the Ft 
metering rates to be up5et. 

Inspection 
16 Check ths thrott le bod ies fOf.:.::::lI 
a'sloneu sealing SlJrtaces ancl 01,,"';,'';;;; ,; 
If any defects are found. f it a new" 
assembly. 
19 Operate the throttle 
the throttle I 

against 
20 Check all ths vacUum hoses , .. ".~ .. 
splits and k inks and '''place them with 
ones if n&eessary, 

Reassembly 
21 Reassemble the throttle bodies In 
r&verse order of i I 
the assembly i 
Ensure that all the hoses are securely 
In place. -

9.19c Check that the butterfly valns 
(arrowed) close property 8galnst the 

throttle bodies 
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10.6 Undo the sc rews (A) se<:uring the last Idle unit. Screws (0) 
$\l'CUre the luel rail 

10.7 l ocation 01 the fuellnJeclor wiring connecton (errowltdj 

22 Ilfemovoo, lollow the procedure in Sec"on 
8 to install the throttle posibon sensor. 

Installation 
23 Installat ion Is the reverse of removal, 
noting the following. 
• Check fo r cracks or splits in the Intake 

manno4d. and replace them with new ones 
if neCflssary. Unscrew the two bolts to 
release each manifold - they are marked 
L (left) and R (right) to ensure correct 
installation. 

• Make SUr(! the clamps are correctly al;gned 
with the tabs on the manifolds (see 
illustration 9.10). 

• Lubricate the inside lip of each manifold 
with a squirt of WD40 Or a smear of grease 
10 aid installation of the thro11le body 
assembly_ 

• Once the essembly I. correctly al igned, 
press it firmly into place and tighlen the 
clamps securety. 

• Refer to Se<::tion 12 for installation of the 
throttle cables. 

• Ensure the termina ls in the wiring 
connectors aro clean and ensure that the 
connectors are se<::ure (see Steps 3 to 5). 

• Top·up the cooling system (see Chapter 1 
and Pre-ride checks). 

• Check Id le speed and throttle body 
synchronisation and adjust as necessary 
(see Chapter' ). 

10 Fuel rail and injectors 

lA. Warning: Refer 10 Ihe precaution" ill. given in Section 1 before 
• procoedIng. 

Check 
1 Remove the fu~ tank (S9<) Section 2l. 
2 Follow the procedu,," in Section 7 to set·up 
the diagoostic mode on your machine. Confirm 
:hat the diagnostic codes for checking the fuel 

injec1O<S a"8 36 r'rljec1OfS No. 1 and 4) and 37 
Qnjeclors No. 2 arld 3). 
3 Check IIIe operation of each injector in tvrn, 
'-'Sing a st~ltIoscope or SOUrldirlg rod. lUrn lhe 
8f19ine stop sw~ch ON - if the injector is good 
~ will click five times. If ally injeclor is silent. 
eithef the injector or rts wmfIQ harness is faulty. 
4 Disconnect the wiring conneclor from the 
Injector. U5ifIQ the wiriog diagrams at thlo end 
of Chapter 8. check for continuity irl the wiring 
and conne:tors between the InjeclOrs, the sub 
loom aOO \he ECU. and between the injectors 
and earth brouOO). 

Removal 
5 Remove the throttle body assembly (see 
Section 9), 
6 Disconnect Ihe intake air pressure sensor 
wiring connector (see Sectiorl 8). Undo the 
screws securing Ihe throttle synchronising! 
fast idle Jnil and displace the unit (see 
II IUI,ration). Release the c lips securing the 
synchronising unit hoses to the urlions on the 
throttle bodies and detach the hoses, then lift 
the unit 011. 
7 Disconnect the wiring coonectors from the 
fuel injec1a-s and throttle position sensor, then 
remove the Ihrottle body assembly wiring sub 
loom. noting ils roUling and releasing it from 
aoy lies (Me itlustrationl, 
8 UrKIo the screws securing the fuel rail (see 
illustration 10.6). Carefully lift the fuel rail off 
the throttle body assembly - the Injectors will 
come away with the rail, Note the seals on the 
lower end 01 each injector. 
9 Pull each injec10r out of the fuel rail. noting 
which wa)' round it fits. Note the O-ring on 
the upper end of each injector. Discard the 
Injector seals and O-ring as newones must be 
filled on r,,"ssembly, 
10 Modem fuels con tairl detergents wh ich 
should keep the Injec lors clean and free of 
\Jum or varnish from residue fuel. 11 an iniector 
Is suspect.,;j of being blocked. clean it through 
with injecto-r cleaner. 
11 The ru~1 rail incorporates a fuel pressure 

damper that is designed to smooth·out a"ly 
changes in press-ure in the rail caused by the 
injec10rs opening and closing. On owfy ~rs, 
the damper Is detachable - do not 'ertIOVe rt. 
but check that there are no fuel leaks belweef1 
the damper and the rai l. H~, renew he 
fuel rail and damper as a single unit. 

Installation 
Note: Apply e SfM/Jr of clearl erogkl& oil to ell 
new seals and O-rings before re8ssembly. 
12 Fit a roew seal onto the lower end of ea::h 
injector and a new O·ring onto the upper 
end. Al ign each injector with the throttle body 
assembly (wiring connector at Ihe rear), then 
carefully press the injectors into position. 
Nole: Avoid twisfing the irlioc;fors as Ih;s may 
damage the sea!$. 
13 Align the fuel ral l with the injectors. therl 
press the fuel rail Into place evenly. Ensure 
that the fuel rail is correctly seated on all four 
injectors before installing the screws - do not 
use the screws to correctly seat and align !he 
fuel rail. 
14 Install the fuel rail SCroWS and tighten them 
securely (see lIIustratiorll0.6). 
15 Conoect the individual irljector wiring 
connectOl'S and the TP sensor connector {see 
IIluatralion 10.7). Se<::ure lhe sub loom. 
16 Install the remaining compooents irl tne 
rev"," order of removal. RUrl the engine a1d 
make sure there are rlO fuel leaks beforo ridhg 
the bike. 

11 Fast jdle unit 

lA. Warnln,,: Refer to the precaulion$ ill "Iven In Seclfon I b efore 
proceed/n". 

Operation 
1 The fast idle unit is located on the right·ha">d 
side of the assembly that incorporates t,e 
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11.1 Lo<:atlon of the faat Idle unit 
(arrowed) 

throttl e body syrn:hron ising screws and the 
idle speed adjuster t_ ilLu'tration). 
2 The unit allows extra air to pass from the air 
filter t>ousing Into the throttle body assembly 
which in turn draws more fuel through the 
Inj&ctQrS, raising the idle spood evtIn though 
the throttle twistgrip is closed. 
3 Operation of the unit Is dependant upon !he 
temperature of coolant that circulstes through 
it between the cylinder head and the radiator. 
As tha coo lant temperature rises, a wax 
element inside the unit expands, gradually 
closing the Intake airways to the throttle body 
assembly. 
4 The inlake airways should be fully open 
when the engine Is cold. and fully closed 
Wl10n me engme reaChes normal operating 
temperature, which Is usual ly reached after 
10 to t5 minutes of stop-and.go riding. If a 

Detach the throttle closing cable Prom 
the ImIcket and pulley 

12.7a Undothefronl .. 

12.3 Throttle closing cable tA) and opening 
cable (BI 

smooth. steady idle cannol be achieved, and 
all other components have been cnecked, the 
lastidle unit may be tautly. Have the Operation 
01 the unit checked by a Yamaha dealer. Note: 
Where Imed, tile oxygen sensor may II)' 10 
compensate for an Incorrect (uel/alr mixture 
cau~1Jd bya faully laSI idle unit. A fuel injection 
system fault code basad u~n incofff1ct 
carton monoxide dilnsi1y in the exhaust gas 
willl8sult. 

Removal and installation 
5 Follow the procedure in Section 10 10 
remove lhe throttle synchronisinglfast Idle un~ . 

Thetwo un~s are nol available separately 
6 tJlS1allatiQn Is the reverse of removal. Make 
sure all r.oses are In good COOCllilon. correctly 
routed and secured and nO! trapped or 
kin k~ 

1 ~.5 Detach the Ihrottle opening cable 
from Ihe bracket and pulley 

12.1b ,. and rear cable cover screWll .•. 

12 Throttle cables 

A Wamlllg: Refer to tho 
! glv6n In Socl/on 1 

""""'""'" Removal 
Remove tho air filter housing ( 

bracket I 
assembly it 
according to 
cables are l)a;ng fitted, match !hem \0 !he 
cabIeG to ensure th9y are (:On'eCI1y installed. 
4 Loosen the Io<:knut on the upper , 

Loosen 

, 

" 

, , 
lilt tha :ovar 
11Iustratiofls). 

. •• and remove the cover. ",. '''_ 
locatlng tab (arrowed) 



12.8 Note how tile opening (A) and closing 
IB) cables locate 

12.10011 ""tach the in ..... cable ends from 
tile pulley. Note the locatlng pin larrowed) 

8 NOle the arrangemen t of the throttla 
opening end ciosi"ll cable elbows in the towe.
h..tf of the twi~tgrip hou~ing (_ ;Uu5tratlot),. 
9 Unoo the long sCrew securing the two 
halves of the twistgfip hous ing and pul l the 
halves apan I ..... iIIustratioM). 
10 Detach the inner cable ends from the pulley 
then draw the cable elbows from the housing. 
noting how they fit (SH Illustrations). 
11 Withdraw the cables from the machine, 
noting tile comlcl routing 01 each cable. 

Installation 
12 Feed Ihe cables from lI,e handlebar 
through to the throttle bodies, making Sure 
they are correctly routed and arranged lsee 
Illustration). The cables must not interfere 
with any other component and should rIOt be 
kinked Of beot sharply. 
13 Lubr i cate the cable ends wilh 

12.9a Undo the $Crew ... 

12.101> Draw the cable elbows from the 
housing 

multi· purpose grease, then fit IilecahJe elbows 
into the he·using. making sure the opening 
""b" fit~ irto the Iron! and the closing c"bJe 
fits ",to the rear (see illustration 12.1Ob). 
14 F~ the cable ends into their sockets in the 
throttle twistgrip pulley. then join th9 housing 
halves. mal<ing sure the pin locates in the hole 
in the handlebar (see Illustration 12.10a). 
Ensure that the twistgrip is free to rotate, tIl/m 
Install the filing scr9W Isee lllustratiOfl I2.9a). 
15 EnSUftl that the opening and closing cable 
elbows are oorrecUy located in the ~ half 01 
the twistgrip t.ous;ng lsee Illustration 12.8). 
16 Install the cable cover and secure it with 
the front (short) and rear Oong) screws \see 
illustration' 12.7c, a and b). 
17 F~ the opening cable end into the throttl(! 
pulley. then locate the adjuster imo the tower 
holder on the cable bracket and tighten it 
against the bracket {see Illustration 12.5). 

13.3 Slacken the clamp bolt (arrowed) 
between the mid-sectiOfl and tile silencer 

front pipe 
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12.9b ... and separat,. tile housing halves 

12.12 Ensure that I"" opening {AI and 
cloBing (8) cables are c-.:tIy arranged 

18 Fit the closing cable end into the throttle 
pu lley. ther1locate the adjuster Into the upper 
hold .... on the cab .. bfacke\ and HCu,e ~ wit. 
the !ocknut lsee illustrlllion 12.4). 
19 FollOW the procedure in Chapter 1. Sectia> 
6. to adjust the cab .. freeplay. 
20 Install the rema ining components in the 
rflVer$e order of removal. Stan the eng ine anti 
cl\eclc that the Klle speed does not rise as the 
handlebars are turned. If it does, the throttle 
cables are routed incorrect ly. Correct the 
problem bel"'" riding the motorcyc ... 

13 Exhaust system 

A 
Warning: If the engine has beMl 

, running the flXhaust system will 
- be very hot. Allow the system to 

cool bafon> carrying out eny wori". 

Silencer 

Removal 
1 Remove the seat COwling, siklncer cowlirg 
and rear number plate assembly (see 
Chapter 7). 
2 Slacken the clamp bolt sec~ring the 
mld·section of the eJlhaust system to the 
sing le pipe section at the ... ar of the head .. 
pipe 8SS<lITIb/y (see iIIustratiOll). 
3 Slackan the clamp bol t securing the 
mid·sectlon 01 the e~ haust system to the 
single pipe at the Iroot 01 the silancer (see 
Illustration). 
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13.48 Disphtce the rear brake fluid 
reservoir ••. 

4 Undo the bolt se<;ur ing th", rear brake 
fluid rE!sE!!V<)ir and displacE! the ",servoir to 
access the e~haust syst",m bracket bo~ (see 
Illustrations). Undo the bol! and remove the 
bolt and washer (see illustration). 
5 Undo the bolt securing the cover ptate and 
lift the plate off (see Illustrations). 
8 Undo the silenc"" mounting bolts (se", 
illustration). 
1 Support the silencer/mid section assembly, 
then manoeuvre it OUI from underneath thE! 
rear sub-frame (see illustration). Not",: Tha 
e)(hausf mid-S9CfiOll contains rh9 catalyfic 
converter-hand"" if carefully to livoid dlimag9 
to fhe cat. 
8 If t'9Quir~. separate the mid-secHon from 
the silencer: note the locat ion 01 the sealing 
rings in the silencer front pipe and the 
lower end of the exhaust mid-section (see 

13.1 Manoeuvre the silflflcer assembly out 

13.4b .. • then unscrew the nhaust 
bra..,ket bolt (alTOWed) ... 

illustrations). Oiscard tha sealing rings as 
new ones should be used on reasS8f11b1y. 

Installation 

9 Chock thE! conditiOl1 of \ha rubbar bush in 
fre exhaust mounting bra<.:ket and replaca il 
wilh a new one 11 il is damaged, delormed or 
deteriorated (see IIlu$1raUon 13.4c) . Cheek 
lhatthe collar is litteclinside the bush. 
10 Fit the new sea ling rings as required (see 
Illustrations 13.Ba and Bb). If separated. 
assemblE! the sitencer and exhaust 
mid-section. 
11 Manoeuvre the silencer/mid saclion 
assembly into position. ensuring that the 
lowe.- end 01 the mld·section is pushed firmly 
Into the roar 01 the header pipe assemtlly (see 
Illustration 13.2). Install the silencer mounting 

13.88 Note the location of the sealing ring 
in the silen<;er front pipe (arrowed) •.. 

13.4c •.. and remove the bott and wash 
from the brackel 

bolts and exhaust system bracket bolt I 

washer finger-tight 
t2 Tighten the clamp bol ts 10 the torq 
selting specified al the beg.nning of ~ 
Chapter (see IlIustrallons 13.2 and 3). Tiglj 
the bracket bolt and silimcer mounting be 
to the specified torq U(! (see illustration 13-
and 6). 
13 Install the rear brake fluid reservOir (t 
ifius\ration 13.4aJ. Installlne COVQr plate (f 
IlIustralion 13.5<1). 
14 Install the rema ining components in' 
reverse oxIer of removal . 
15 Run the engine and check thallhere 
no emausi gas leaks. 

Heflder pipe assembly 

Removal 

16 Remove the radiator (see Cllapler 3). 

13.8b . •. and the lower end of the 
mid-section /alTowedj 



13.1a.o Unscrew the "ange nulS 
("rrowed) ••• 

17 H the extlaus1 system is fitted with an orygeo 
sensor. first remove the :seat (see Chapter 7). 
lherl trace the wiring from the oxygen &enSOf and 
disconnect ~ at the connector (see Il lustration 
8.34) . Feed the wrng back to the stVlSOl", noti"ll 
any clips or ties. 
18 Un:;<;rew the eight header pipe flange 
nuts and draw the flanges off the studs (s.ee 
'\usUa\\Qflsl . 
t9 Stacken the clamp bolt securing Ihe 
mid-se<:tion of the exhaust system to the 
SIngle pipe section at the rea r ol lhe header 
pi~ assembly (see Illustration 13.2). 
20 Unscr<lw the bolt and washer se<:uring 
the rear of the header pipe assembly to its 
mount ing bracket (see illustration). On 
systems fitted with an o. ygen sensor. th(l 
mounting iJ(ack<!l bo~ IS on ItIe ten-nand S<de 
(see Il lustration). 

13.21c .. . then manoeuvre the aasembly 

0' 

13.18b . . . and draw the "anges off 

21 Supportilg tha system. detach the header 
pipes from the cy linder head and pul l the 
rear of the ~ssembly out 01 the mid-section, 
then manoeuvre Ihe assembly ofl (s .. e 
illustrationS!. 
22 Remove the gas kat from each uhaust 
port In the cytillder head and discard them. as 
new ones musl be litted ( ...... Illustration). 
U Noloo the Iocatlon 0\ tne _i<-.g rn-.g 1<\ the 
lower end of the exhaust mid-section (s .... 
illustration 13.8b). Q;:;<;ard the sealing nog as 
a new one should De used on reassembly. 

Installation 

24 Check tne condition 01 the rubber blIsh 
in the mounting bracket al">d replace il with 
a new one t if it is damaged. deformed Of 

deteriorated (see lIIustrallons 13.2Oa and b) . 
Check that 118 collar is totted inSide ItIe OUSh. 
25 Fit a new gasket into each exhausl port 

13.22 Ramove and d iscard th .. old exhaust 
por! gaskets 
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13.2Oa Undo the header pipe essembly 
mounting bolt [am>wed) 

(see illustration). If necessary. apply a smear 
of grease to the gas~els 10 keep them in 
place whilst finiog the header pipe. Fit a new 
sealing nog into the lower end of lhe e~hallSl 
mid·section (see IlIuatration 13.8b). 
26 Manoeuvre the assembly into position. 
ensuring that each header pipe is located in 
~s port in the cytlnder head {see illustration 
,a.2.1al, llIen pust> Ihe rear pipe l lrm1y inlO the 
mid-section and Install tll<! mounting Ilracket 
bolt and washer ringer-tight (see illustration 
13.208 or b). 
27 Locate the header pipe flanges onto the 
studs. then lrt the nuts and tighten !hem to the 
torque settiog speCijied at the beginniog of the 
Chapler (see Il lustrallon 13.18b and 183). 
28 Tighten the clamp bok and the mountlog 
Drackel 0011 la Ih .. "pecuted torqu(l (Bee 
ItlustraUol1s 13.2, 20a or b) . 

(a.rOWed) ••• 

13.25 $e(:ure the new exhaust port 
gaskets with a Smear of grease 
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29 If the exha"st system is l itted with an 
o~ygen sensor. reconnecl l he wiring connector 
(see Stap 17). 
30 Ill$talllhe radiator (see Chapter 3). 
31 Rlifl the engine and check that there are 
no exhalJSt gas leaks. 

14 Air induction system (AIS) 

Function 
1 The air Ind"ction system "sn exhaust 
118' pylses to fll.lClf lresh air Into t .... eKI\a",! 
ports. where it mix~ with hot combusllon 
gase •. The extre oxygen cause, contin"ed 
ccmb"stion. allowing unburnt hydrocarbons 
to burn 011, th&reby redocing emisslOfll. 
2 Reed valves located In tha angina valve 
cover anl"re e one-way I low of air Into the 
po!1', only opening when thara I, nagatlwo 
pressure In Ih ... ports. Tll. rl!llld va/1Ifl also 
prevent exhaust gases flowing back into the .... 
3 An air cut-off valve. r:ontroIed ~ 
bV signals lTorn the fCU. allows air to flow 
Irom !her air 'IIter housing when the eng .... Is 
cold and when it is at Idla. The v .... ~ oft 
the now 01 air when the engine reaches fIOITTIal 
op«aIing temperature. 11, how8YtM', the oooIant 
' '''''''''''''''''''' rtrof'l". rh .. v~t"'" 0PfI ..... ~M I,k Is 
added to aid combustion and raise tha gas 
tempera""'e inside the exha"st system. 
4 A gerwallnspectlon 01 the AlS should be 
carried oul al tha specilied servlca Interval 
(_ Chapter'. section s}. 

Testing, removal and Installation 

Air cut-off valve 

5 1I r>Ot already done, remove the air Mer 
housing 1,,,. Section 5), then remove the 
battery housing (see Chapter 81. 
15 Release the c~ps securing the AIS hoses 
to !he unions 0f1 the reed valves and PtA the 
ho_ 011 (Ha 111"'ttatlon). 
7 Undo the bolt securing the c"t-off valva 
assembly to It$ mounting bracket . than 
disconnect the valve wiring conneclor and lift 
the fl$sembly off (se<! lI1"stratlons). 
8 Using an ohmmeter Of roommate. se! 10 the 

14.148 Unscrew the bolta and remove u.. 
cove. 

14.1b Disconnect the cut-oft valve 
solenoid wlrine connector 

ohm} ~ 1 scale, connect the metar positive 
(+) probe to the brown/rad wire terminal and 
the negative (-) probe 10 the radfwhite wire 
term nal and measure tha resistance. 
, If the J'eS>Jlt is no! as spaclfIed. replace the 
cut-off .......... assembly with a '- one. 

Reed valves 

10 I' not already done, ....,~ u.. air f~t8( 
hotning (see Section 5) and the battary 
hou3ing (see Chapter 81. 
11 t..iII. out ItIII h6at shield. noll'llng how 11 !its 
(see ~llIStrationJ. 
12 Disconnect ItIII hose from both ~ vllve 
houslngs (see m"sl. atlon 14.15) . Attach a 
length of clean lI"xillary hose to one 01 the 
"nioos. 
13 Check the valve by blowing and 'lJCking 
on the a"xiliary hose end. Air Sho" ld flow 
through the hose only when blown down it 
(val.", open) and I'IOt when SUCked back "p 

o\he( valve' 
1 4 To ffIOTlOY8 

bolts securin(;J 
cover (see m"stratlOflj. 
and ItIII basil pIIIt ... nocing which way 
they are tined (_Illustrations). 
15 Inspect IIlI! raed and lis aeal 
deposits o. gum that mighl i 
operation. 11 necessary. clean the 
the reed ea.el1.rlly with a rag and a 
solvent - do not blind t .... reed. 
16 The reed sho"ld Sit 1181 agaln5! i~ 
to act as a seal against back preS$ure i 
exha"st pOrt. Use I feeler gauge 10 
any gap between the read and I 



14.16 Checking the reed vatve bending 

"m" 
I Stopper plate , R"'" 
3 Va11t8 soot 
" Sending limit moosurem<!nt 

beginning of trus Chaptar (see Illustration). If 
the gap is greater than the 5e<\Iiee limit, f it a 
M'I valve. 
11 tnstallatkm is the rev&rSe of removal . 

15 Catalytic converter 

General information 
1 A calalytlc converter is incorporated in the 
.....o· • ..ctior1 of IM exhau$l Sy$l8M to minimise 
I1he level of exhaust pollutants released into 
0Ie atmosphere. 
2 The catalytic converter cons ists 01 a 
canister containing a fine ceramic honeycomb 
i"npregnated with a catatyst material, over 
""nlch the hot exhaust gases pass. The 
Qltalyst speeds up the oxidation of harmful 
grbon monoxide. unburned hydrocarbons 
.-.cl soot. effectively reducing the quantity of 
harmful products re~sed into the atmosphere 
"W\a In.:. exhaust gases. 
3 On 2004 to 2006 models. the catalytic 
converter ~ of the operHoop design - there Is 
no exhaust gas content feedback to the ECU. 
2007·on models are fitted w~h a closed-toop 
Oesign - an oxygen SenSOr In the exhaust 
system enables the ECU to vary the intake 
fue l/ air m ixture dependent upon eng ine 
operaling oonditioos (see Sectioo 8). 

Precautions 
• The catalytic converter Is a reliable and 
SImple device which needs no maintenance 
i'l itself. but there are some facts of which an 
owner should be aware ~ Ihe converter is to 
uction propel"iy for its fu ll 5e<\Iice lile. 
• DO NOT use leaded Or lead replacement 

petrol (gasoline) - the add~iv9S wil l coat the 
precious metals, reducing their oonvertirlg 
efflcie!1cy and will eventual ly destroy the 
catarytk: co'w..n ..... 

• Always koop the ignit ion and fuel systems 
well-maintained in accordance with the 
manufacturer·s schedule - if the fueVeir 

16.3 Ens~re that the HT leads are 
numbered before removing the plug caps 

mixture is .usp<>ctoo of being incorrect 
have the ex1aU$! gas CO contenl chocked 
by a Yamaha dealer. 

• If tha engine develops a misfire, do not 
ride the bike at all (or al laast as littla as 
possib~) urlil the fault is cured. 

• 00 NOT US8 fuel or engine oil add~ivas
these may contain substances harmful to 
the catalytic converter. 

• 00 NOT continue to use the bih il the 
engine burrs oil to the exte!1t of leaving a 
visible trail of blue smoke. 

• Remember that the catalytic converter is 
FRAGILE - handle !ha exhaust mid-section 
carefully it removing it from the machine. 

16 Ignition system check 

.&. We,Mng: The ene'gy levels In 
I electronic systems can be very 
• high. On no account should the 

Ignition be switched on whilst tha plugs 
or plug caps ~ra being held. Shocks from 
the HT clrcuil can be mos! unpleasanl. 
Secondly, I1 i. vitlll Ihat tha angine Is not 
turned Over or run wllh IIny of Ihe plug 
caps ",movffd end Isolated, and that the 
plugs ara SQundly aar/had (groundad) 
when Iha systam 15 checked for sparlrlng. 
The Ignlllon system components can 
be ' a rious/y damaged If the HT circuit 
becomas Isolatad. 
t As no mea"! of adjustment is available. any 
failure 01 the s'f,Otem can be traced to failure of 
a system component or a simp~ wiring faun. 
Of the two possibilities. the laner Is by far 
the most likely. In the eVe!1t of faHure, chock 
the system in a log ical fashion, as described 
below. 
2 Remove the radiator (see Chapter 3). 
3 Clean the area around each spark plug 
cap to prevent any d irt falling into the spark 
plug wells. Check that the cylinder locat ion 
is marked on each HT lead (numbe<ed 1 to 4 
from the left-hand side). than pull the cap ott 
OtaCh _" pI"II (~_ IlIusl,atlQl'j . 
4 The igni t ion system must be able to 
produce a spark which is capable of jumplrlg 
a particular sile gap. Yamaha specify that 
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16.4 Using en adjustable spar/( gap teet 
,~, 

a healthy system should produce a spar'.<. 
capab~ of Jumping at least 6 mm. IVllgnrtlon 
spark gap test tool (which should have an 
adjustable gap) can be purchased to c~k 
the strength of th8 spar!< (sea illustration). 
5 Set the tool gap to 6 mm. following the 
manu facturer·s Instructions. Connect the 
spark plug cap of No. 1 cylinder 10 the test 
tool. and contact the 1001 to a good earth 
(grOlXld) on the engine (see illustration 16.4). 
Connect the remaining plug caps to spare 
plugs and lay the plugs on the eng ine with the 
thieads earthed (grounded). 
6 Check that the k il l sw itch is In the RUN 
pos<tion. turn the ign~ior1 switch ON and tum 
the engine over on the starter motor. If the 
system is in good condition a regutar. fat blue 
spark wi ll be seen to jump the gap on the test 
tool. Turn !ha ignition OFf. 
1 Repeat !ha test for the other cytinders. If the 
test results are good, the entire ignition system 
can be considered good. If any of the sparks 
appears thin 0< yellowfsh, 0< are non-eXistent. 
further investigation will be necessary. 

.&. Warning: 00 not remove eny of 
I the Spark plugs from the engine to 
- perform this check - atomised 'UO/ 

being pumped out of the opan sparlr plug 
hole could ignlle, causing severe injury! 
8 Ignition faults can be divided into two 
categooies, namely those where the ignition 
system has failed completely, and those 
which are due to a partial failure. The likely 
faults are lisled below. starting with the most 
probable source of failure. Worl<. through the 
list systematically, referring to the appropriate 
Section of this Chapter and/or the spec~ied 
Chapter for full details of the necessary checks 
and tests. Note: Before checldng rhe foRowlng 
Items ensure rhar the battery Is fully charged 
and rhat /IJ/ fuses are In good condition. 

Loose, comxIad or damaged wiring 
connections; broken or shorted wiring 
between any of rhe component paIlS of 
the ignition $)'Sram (se<! Chapter 8). 

Faulty spark plug, dirty, worn or comxIed 
plug ~trodes, or inr;om,ct gap betw6an 
e/e<;trr.>des (Chapter I). 

routty ignition ~witch or t>fl9lne ~lOp .witch 
(sea Chapter 8). 

Faulty neutral, clutch Or sidesl8nd switch 
(sea Chapter 8). 
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Faulty tip-over sensor Or starter safety 
cut..,ff relay (see Secoon B and 
Ch<Jptt.r 8). 

Faulty crankshafl position senOOl" (Section 
8) or damagfJd timing rotor rrigger 
(Cllapter 2) 

Faulty ignition cO/I(s) (Sect'on 17). 
Faulty feU (Section 18). 

9 H the above checks don't reveal the caUS<! 

of the problem, have the ign it ion system 
tested by a Yamaha dealer. 

17 Ignition coils 

Check 
1 Remove each coil (see Steps 7 to 12). 
Note that the HT leads on the upper coil (as 
fitted) are connected to cylinders 1 and 4. 
and the leads on the lower coil are connected 
to cylinders 2 and 3. Note the location of 
the wiring COnnectOfS on the prima'Y circuit 
terminals. 
2 Inspect the coils fo r c.acks and other 
damage. Ensu.e that the HT I@ads a.@ 
socurely connected to the coil body and thal 
the wiling terminals are clean and secure (see 
illustrations). 
3 Unscrew the plug caps from the HT 
leads and check the cap res istance with a 
multlmete. as follows (see Illustration) . Set 
the mete. 10 the K·ohm scale and measure 
the resislanoo between the terminals in either 
end 01 thecap (see illustration). If the reading 
obtained differs from the one shown in the 
SpecifICations, fn a new cap. 
4 Ne~t, measure the Ignition coil prim ary 
circuit resistance as follows . Set the meter to 
the ohms ~ 1 scale, then connect the positive 
(+) meter probe to the redIbIack wire terminal 
on the coil and the negative (-) probe 10 the 

17.3a Unscrew the p lug Clip from the HT 
lead .•• 

orarogeJblack (<:yts 1 and 4) Of greyiblack (cy\s 
2 and 3) wire terminal (see illustration), 11 
the reading obtained is not within the range 
shown in the SpecificatiOns. it is l ikely that the 
coil is defec~ve_ 

5 Finally. measure the secondary circuit 
resistance as follows. Set the meter to the 
K-ohm scale. Connect one mete. probe to 
one HT lead and Ihe other mater probe to 
the other HT lead. ensuring that the probes 
maka good contact wrth the core wire Inside 
the leads (see illustration) . If the re ading 
obtained is not within the renge shown in 

17.3b ... and check t he plug cap 
resis tance 

the Specifications, it is likely that ~he coil 
deteclive. 
6 I1 a coil is confirmed to be I . ~ must 
replaced with a f'\eW one -
units and cannot th erefore be repaired. 

Removal and installation 

7 Ramove the radiate< (see C~:'l~;:"s. "'~ a Pull the cap off each spar!< plug ( 
16, Step 

9 Remove :~:~~' .~:~~~"~~::'!J Displace the bsttlllY 
10 Unscrew the bolt securing the 

t7.4 Checking the coli prtmary resistance betw.an the wiring 
tarmlnals 

17.5 Checking the coil secondary resistanca between the HT 
leads 



17.103 The coils are sacured by bolts 
(a<TOWed) on tIMI right_hand &lids 

end 01 the up~ ign ition coil (see illustration). 
The left-hand end of the coi l Is secured by 
a trim cl ip _ ease oul Ihe cenl re of the t rim 
clip. then prise out the whole clip. noting 
how it ms (see Illustrations). II the trim clip 
Is damaged on removal, use a new one on 
installation. 
11 Note Ihe routing of the HT leads and 
ignition coil wiring around the heat shield. 
Disconnect the wiring connectors from the 
coil primary circu~ term inals and lift the coi l 
off ( ...... i llustration). 
t 2 FoHow the same procedure to remoV<l the 
Iowef Ignijion coil. Note that on this coil. the 
primary circu~ terminals are on the left and the 
HT leads are on the right-hand skiS. directly 
opposite to the layout on the up~ coi l (see 
IIlustrlltion). 
1;) InStallation is me reverse Of removal. 
Ensure that the coils are fitted in their COITeCt 
locations end that the wiring connectors are 
secure. 
t 4 Make Sure the HT leads are connected to 
the spar1< plugs in the correct ordef. 

18 Engine Control Unit (ECUj 

Check 
1 If the tests shown In the preceding Sections 
have tailed to iso~te the cause of an ign~ion 
fault. it Is poss ible that the ECU itself is 
faully. No detail s are avai ~ble for lesling the 
ECU - it must taken to a Yamaha dealer for 
assessment. 
2 On machines not f itted with an immobiliser 
system. It is possible to substitute a known 
good ECU in place of the suspect one for 
testing purposes. If an immobi liser system 
is f itted. the only sotutlon In the eV<lnt of an 
ECU failure is to fit a new un~ . If a new ECU is 
fitted. the (red) immobiliser code re-f9g istering 
key must be registered to the unit (see Sec· 
tion 19). 

Removal and installation 
3 Rtlmovtl the ridtlr·s seat (see Chapter 7). 
Disconnect the battery negatr-e H lead. 

17.11 Ut! out tIMI uppflr ignition coil. Note 
the rumbered HT leads (errowad) 

4 The ECU i~ located inside the frame 
on tho leh hond sido (seo IlIuatrationa). 
On machines equipped with ABS, first 
unclip tht strap securing the ABS control 

18.48 l ocation 01 the ECU (arrowed) -
2004 to 2006 models (non-ABS equipped) 

18.40 Where fitted, displaca the ABS 
contro l unit (arrowedJ . . . 
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17.12 Note tIMIlocatlon of tIMI primary 
circuit terminals (A) and HT leads (B) -

lower Ignition coil 

unit and displace the unit to acce,s 
t~Q right·hand ECU mounting boil (ue 
Illustrations). 
5 Undo the two mounting bolts, then lift the 

18.4b l ocation of the ECU - 2007_on 
models (non-ASS equipped) 

18.4<1 • •• before removing tIMI ECU 
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18.Se '" and disconnect the wiring 
connector 

[CU and d isconnect th" mutti-pin wiring 
connector (see Illustrations). 
6 Installation is the r&V8fSe 01 removal. Make 
sure the wiring terminals i n~de the connector 
are clean and ensure that the connector is 
pushed firmly onto the ECU. 

19 Immobiliser system 

General information 
1 The immobiliser system wi ll only allow 
the machine to be started it a registered key 
is used to turn the Ignition switch ON . The 
system consists 01 a transponder wh ich Is 
part 01 the ignition key, a transceiver which is 
fitted on the front 01 the ignit",n sw~ch, and 
the engine CQntroi unit (ECU). 
2 When the ignition is switched ON, the 
ECU sends power through the Immobi liser 
trarlsce lver to the transponder, nH'I 
transponder sends a coded sigrlal back 
through the tranSCeiver to the ECU. ~ the code 
sent by the transponder matches the code 
stored In the ECU memory, the immobilise, 
iooicator light in the irlstrument cluster comes 
on for abOut a second, then goes out, and the 
ECU al lows the engine to be started, 
3 N the key codo is not recognised, or ~ there is 
a faLJtt in !he system, the indicator light flashes. 
If !he light tlashes, refer 10 the Fault diagnosis 
and TfO(IbiesI'Ioofing 5ections below. Ukewise 
~ the light does not come 00 at all. 

4 The ECU can store the codes for up to three 
registered keys, two 01 which ate standard-use 
keys with black casings, the other being the 
code ,e-fe9islering key with a red casing. 
The ttree keys should be kepI separately 
Le. no, on Ihe same key·ring. The proximity 
01 another key to the one being used In the 
switch can lead to the signal from the sw~ch 
key transponder beir'lg jammed, atld the bike 
will nol 51811. 

S The transporlder in the ignition key can be 
damaged H Ihe key is dropped or knocked, 
gets too hot, is too close to a magnetic objt>CI, 
0' is submerged In water. If this happens, 
a new key Can be obtained from a Yamaha 
d~~I .. , ~nd reg i£t .. r .. d u~ l ng th .. (red) cod .. 
re- regiltering key. II is important, therefore, to 
keep the (red) code re-reglstering key in a sale 
place and never to use it on a daily basis. 
6 Always make sure you have a spare 
starldard-use key. II an exist ing key is 
damaged or lost. obtain a new key and 
ragiste' it with the immobilise!' system as soon 
as possible. 
1 II all the keys are lost. Of ilthe Igrl~iorl switch 
is faulty, all the components in the Immobiliser 
system must b8 ,-wed. 

Standard-use key registration 
procedure 
Nota: 7l'U$ must be done when a standard·use 
key is lost and a new Oil<! is obtained. 
6 Obtairl a rlew key from a Yamaha dealer, 
and have it cut to match the original key. 
9 Have all three keys ready to hard - when a 
new standard·use key is regist8<'ed, the code 
in the remaining standard-use key Is cancelled, 
so Itlis will also haIIe 10 be registered. 
10 Us ng the (red) code re·registering key, 
turn the ignitiorl switch ON, then turn It OFF 
and remove the key. Within 5 seconds, turn 
the ignition ON with the naw key. Note: The 
immob'liser indicator light Mould flasll on and 
off avery ha" second. TNs indicat9s that the 
sysfem is In registration mode. "at any time 
during the procedvre the ligM stops flashing, 
more t'lan 5 seconds have elapsed and the 
system is nQ longer in registration mode, In 
which case start again to fflglster borh keys. 
11 Wril9 the light is stillfiashing, turn the 

ignition OFF, remove the nsw key 
wel l away lrom th9 tranSC9iver) , .. " ,:'"," 
5 secorlds turn the igrlition ON 
remaining standard-use key. 
stops flashing the registration is 
Turn Itle ignition OFF and 
12 Check that both standard-use 
start the motorcycle. 

Code re-registering key 
registration procedure 

been fitted, or when e 
has been installed. 

13 Tu .... th9 ignitlorl swilch ON,~,;;",;;,;~ 
(red) code ..... .-gi$t .. rif1{j key. The i, 
light will come on lor about one 
then go out, indicating that the key has 
registered. 
14 Check that the key can start 
motorcycle. 
15 Now fe9ister the standard-use keys 
described In Steps 8 to 12. 

Installing 8 new ECU 

" H 

''" ,·"",",,,.,·1 18 Check that the key can~· 
19 Now register the standard-use ' 
described in Steps 8 to 12. 

Installing a new Immobiliser 
transceIver 

20 Remove the old Immobil iser "::::;:~ 
igni~on switch assembly and fil the 
(see Chapter 8). 

21 Tum the ignitio'"'~'::W':"~'~"~O;;"~',:'.:~.::::~ re-registering key. T 
transceiver. 
U Check that the key can $18rt t 
motorcycle. 
23 Now registe, the slandard·use <ey. _ 
described in Steps 8 10 12 

Fault diagnosis 
24 If there is a fa"lt irl the syst6m, tile 
immobilise< indicator light In the instrument 
cluster flashes and a tault code is shown III 

the LCD display. 
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Fault code Symptoms POJlsible causes 

" !>iO",,'!mm k ..... nollWng ""''''voo by Immobiliserlranscei_ Inlerfernnce from olhef keys or magnet 
Faulty key transponder 
Fa~iiY Immobiliser transceiver 

" Code from key nol recogrlised by immOOili98r transcfli_ Inlerference from other key 
Unregistered key being us<!d 

50 Signalfmm immobiliser transceiver not being received by EeU Faulty wiring or wiring conneclor 
Faulty immobiliser trall$CEliwr 
FaurtY EeU ., Codes do nol malch belwMO immobiliser and EeU Code re-reglsleling key not registered 

" '" istration IIfIOr 

" Code not re<:oW'is<!d by ECU 

Troubleshooting procedure 
25 If fault code 51 or 52 is showrl, first check 
that rlone of the other registered keys are 
close to the receiver, 11 they are, remove them 
and try the Ignitk>o again. n..... key transponder 
may be faulty - Iry starting Ih8 bik8 with 
anoth6r key, 
26 If any fault code is shown, first check 
the fuses , wiring and connectors between 
the Immobiliser receiver, ignition switch and 
th8 ECU (see Wiring diagrams al the end of 
Chap'''' 8) . A continuity I"t 01 all wires wlll 
locale a break or short in any circtJ~. Inspect 
Ihe terminals Inside Ihe wiring connectors and 
ensure looy a.e not loose, bent or corroded. 
Sp.ay the Inside of the connectors with a 
proprietary electrical l enninal cleaner before 
.econnection. Also make sure loo battery ;s In 
good condition and thal the i9n~ion switch is 
not faulty (see Chapter 8), 
27 Remove Ihe air fiHer housing (see Section 
5) . Trace the wiring f.om Ihe immobiliser 
transceiver to the wiring connector and 
disconnect the connector. Using a vonmeter, 
connecl 100 positive (+) probe to the redlwhite 

Faulty wiring or wiring conneclor 
faulty immobiliser transceiver 
Faulty EeU _. ,. tared twice 

Interference 
Faulty wiring or wiring connector 
faulty immobilrse< transceiver 
Faulty EeU 

wi.e terminal on Ihe loom s<de of the connector 
and Ihe negat ive (-) probe to Ihe black (No. 
t) w ire teminal (aee illustration). Turn the 
ignrtion ON - the<e should be battery voItage. 
Now repeat the tesl with the positive (+) probe 
connectec to the redlgreen wlre terminal . 11 no 
vo~age was rec:on:ioo in eith6r tesl refer to the 
wiring diagrams and check the redlwh~e and 
redlgreen circuits to Ih"'r power sources, aoo 
check lhe black wi", for c()fltinuity to earth. If 
there;s vdtage, the immobiliser transc ... _ Is 
probably lau~v and must be ",placoo with a 
new one. 
28 If the inmobiliser LED or the LeD display 
in the Instrument cluster do not come on, 
.efer to Chapte. 8 and Check the Instrument 
cluster. 
29 If all ind ications ar8 that eilher Ihe 
immobiliser transce",er or the EeU are launy, 
it is worth having them ch&ekoo by a Yamaha 
dealer bef"", buying new parts. 

Removal and Installation 
30 Folio ... the p<ocedure In Section 1e 10 
remove ard install the EeU. 

31 Rel8r to Steps 20 to 23 to ""move and 
install the immobiliser transceiver/Ignition 
sw~ch assembly. 

1 2 3 

= = = 
4 5 6 

= = = 
H4S478 

19,27 Wire tennlnaildentlllcatlon for the 
ImmobiliMr transcelwer conne-ctor 

1 Bleck wire ffJmIinaJ 
2 Black wire ffJmIinaJ 
3 RfId/green wire terminal 
4 Yellow/blue wire ffJmIina/ 
5 Green/blue wire terminal 
6 RedtwMe wire ffJmIinai 



Notes 



Chapter 5 
Frame and suspension 

Contents Section number Section number 

FootrlISIS, gean::hang8 I""", and rear b<ake peeWll .. 3 Stand pivot lubrlelllion ................•........•. '" Cluopter 1 
Fork 001 change ... ' 7 Sidl!$tand s witch. ' ...................... " . see Chtopttr 8 
Fork ovemaul ........................ . . a St&ering head bearing check and adjustment ......... '" Cllf,pttr 1 
Fcwt< removal and ~taUa!ion ........•• 6 StMring head bearings • . . . •................ •.... ' 0 
Frame...... . ................... . 2 $Ioorrog Si ..... . " .. • . • . . . . . . • . . • • ... 9 
Geoerallnlormation . .. ..... .. ...... ...•....•. 1 Suspllnsio."l(IjOAtmtnt.. . . . . . . . . . . . . . . . . . . . . . • . • . . " 12 
Har>cIebIn IVId levers ............ . 5 Suspension en.ek ........... .... _ Chapter 1 

"'~ awitches .. _ Ctapler 8 S~~.. .... . ... 14 "" ...... ...... ....................... 11 S ... ing.Tlu.,'o .... 1 and InetaIetion .......................... 13 
Starm .......... . • 
Degrees of difficulty 

Easy, suitable for 
novice wittllittle 
,,><perionee 

~ 1 Fairly easy, suilabkl. ~ 11 F~1ifIicUt, ~ 1 Dl1fIeutt, suitable ~ 1 Very difflwtt, ~ 
~ for beginner with SI.MtabIe for COI11)eI:81I ~ fO( expenenced DIY ~ suitable for expert ~ 
~ some expe<1ence ~ D!Y mechanic "'i; mechanic ..,.. DIY", prulllS>liIJIllI.l ~ 

Specifications 
Front forks 
Fork oil type .•....•.•..•..•. 
Fork oil capachy (per Ieg). 
Fork 011""" 
Fork apring IrM IengIh 

Suspens;on IkIid '01' or equivalent 

"'~ , .. ~ 
Stancllrd............ 354 mm 
SoeIvi!:.IIm~ .... .. ... .. . .•.. ..•.•..•.. 347 mm 

"Of level Is measvn!Id Irom file lop 01 file Jm.r rvbe wItt! file fori spting ~.oo file leg 1uIy~. 

Torque wrench settings 
Brake ptdaJ pincn bolt ........................... . 
Centrestand ~vot bolts . 
Cluten lever bracket clamp bo~. 
Footrest bracket bolts ...........• 
Fork clamp bolts 

Bottomyoka ...................... . 
Top yoke . 

Fork dampat bolt . 
Fork top bolt . . . . . ........• 
Front bnIke master cylinder clamp boIb ..•. 
HandIebw cIaIr9 boIb ..... .... ....... . 
~ .,-d·weilirts ................ . 
Re..- brlIka mut ... cylinder mounting bolts .. 
Re..- IIhock absorbeO" nuts .........•.... 
Sidestand bracJ<e1 bolts ....... ... . 
Sidesland pivot bolt . 
SI-n;r ,t..., nut 
SwlnQilrm pivot bolt nut . 

,"m 
73Nm 
12Nm 
30 Nm 

30Nm 
30Nm 
"Nm 
"Nm 
>ONm 
"Nm 
"'Nm 
nNm 
.,Nm 
"Nm 
"Nm 
110N", 

120Nm 



5-2 Frame and suspensjon 

General infonnation 

All models use a twin-spar die-cast 
alumiruum lrame. ir.oorporating the engine as 
a stressed member. 

Front suspension ;s by a pair of conventional 
telescopic forks with Internal coil springs 
and cartridge damping. The lorks are not 
adjustable. 

At the rear, an aluminium al loy swingarm 
acts directly onto a single shOCk absorber, 
The shock absorber is adjustable for spring 
pre-Ioad onty. 

2 Frame 

1 The frame should not require attention 
unless accident damage has occurred. In 
most cases, f itting a new Irame is the onty 
satisf""tory remedy for such damage. A few 
frame special ists have the iigs and other 
equipment necessary for straightening the 
frame to the required standard of acruracy, 
but even then there Is no simple way of 
assessing 10 what e><lent the frame may have 
been over-stressed. 
2 After the machine has covered a high 
mileage. the frame should be examined 
Closely lor Signs 01 cracking or spl itting at 
the welded joints. Loose engine moont bolts 

Foot .. .t. e .. ...::u.-.d by nuta and 
bolts on S2 models 

can cause ovaling or !racwrlng 01 the moonts 
themselv,,". Minor damage can olten be 
r&paired by welding, depending on the e><lent 
and nature 01 the damage. but this is a task 
lor an expert. 
3 Remember that a frame which is out of 
alignment will cause handling problems. If 
misalignment is suspected as the result of 
an accident, first check the wheel elignment 
(see Chapter 6) . To have the frame checked 
thoroughly It will be nacessary to strip the 
machine completely. 

3 Footrests, gearchange lever ~ 
and rear brake pedal 

~ 

'" 
Footrests 
1 To remOve the rider's footrests on all 
machines except S2 models. remove the spl ~ 

3.3 Note the location 01 the sptUrlg ball 
tafTOwtd) on the passenger footrest 

pin lrom the clavis p;n, then pull the 
out tsee Illustrations). Note the 
the footrest return spring. 
2 If required, the footrest rubbers 
removed by undoing the 
underside 01 the footrest t 
3 Follow the same 
the passenger's 
spring-loaded 11 
footrest and its ;;;~;,;,;;;;;;;;;,;,;;;,~ 
In the UP position when 
illustration). Take care not to '" ~.,'" 
spring and detent plate when 

removed . The bfackets for the, :~::;1 
footrests are welded to the rear so 
4 The procedure is similar for 
noting that the footrests ere 
nuts and bolts (see I). 
end passenger footrests on 
fitted w;!h rubbers. 
brackets are separate' 
sub-frame (ne illustration). 
5 Installation is the reverse 01 
removed, t ighten the 
bracket botts to the .. , 
Gearchange lever and footrest 
bracket assembly 
6 First follow the procedure In 
Se.::tion 15, and unSCrew the 
lever l i n~age rod. Separate the 
lav.,,- and the arm and 
the frame - the rod is 
lever end, so will unsc .... w from 
arm simultaneously when turn,;""',,;',,;,;; 
dtrection (see illus tration) . 

"""::;;-;; 
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3.7 Un.crew the gearchange I.ver pivot bolt IAJ. Not. the 
alignment between the end of the gurchange I.ver .nd the lowe. 

bracket mounting bolt (8) 

3.a. Uns<:rew the mounting bolts and washo ... (atJOwed) •.. 

7 To r.mOye tha gaa.change leye. only. 
unscNW the ~ lever pivot bolt and 
_a the bolt. washers (noting theif orde!) 
.,.;j lever 1_ IUustralionj. 
8 To _e the footrest bracket assembly. 
unscrew the bolts securing the bracht 10 
the Irame and remove the bfacket ( ••• 
Illustration&). Note the location at the washln 
on the mounting bolt&. Note the location at \he 
(;O/IarI1fld bus'- In the bracket. 
, Inspect the bnlcket assembty for damage, 
"pac;al~ around the mounting lugs. Ilthl 
mounting bushes are loose or perished. renew 
them. Ensure that the gea.change levI' I, 
stra ight and that tha pivot bolt is tightened 
securely , ... 'IIustratIOfl) . 
10 Installat ion is the ,eyerse 01 removaJ. 11 
_..:I, lubricate the gearchange laYer pivot 
bolt .,.;j make SIM"II the washers ani COI'NCIIy 
Iitlad. ~ .. the footrest bracI<eI bolts to the 
torque setting specified at the beginning of 
this Chapler. 
11 If raquhd. IoIow the procedo.n in Chapter 
2. Section 15. to adjust the geard>ange ~ 
posillOn - the end 01 the !eve' should be 

3.81> .. ... nd [ft u.o .. o,..,mbly off. Nolo tha 
coli .... and bUI""a (atJOw~ 

.ppro~ lmate~ In·line with the lower bracket 
mounting bolt ISHllluatratlOfl 3.7) . 

Rear brake pedal and footrest 
bracket assembly 
12 To IefTIO'Ie the brake pedal aNy.1Irst r>OIe 
the alignment 01 the punch fn8O(S on the 
pedal and padII pivot shalt fSH 'Mustrlllion). 
Unscrew the ~inch bolt on the bfake pedal 
and slide the pedal and IargI wast.. 011 the 

3 .11 Inepe-clltll b .... ckli .... mbly I .... 
dam.ge 

shalt. Not.: If no fIlaf1B ..... ~, "*'<. your 
own before removing the ann SO rhat It e&<t /)01 

correct~ ~ with the wit OIIlNtallllltiort. 
13 To IefTIO'Ie the tooll'est bracket u.umbIy, 
Int IefTIO'Ie the fuelt'" (He Chapler 4). 
14 Trace Ihe wimg from the re« brake light 
swilch on the bacI< 01 the Ioot .... t bnlcket 
....:I disconnl(:t it .t the wiring connactOf 
,_ iIIusntion). F~ the ..,.;mg beck 10 the 
swilch, notng the location Q/ -'Y tin. 

3.12 Noli the IlIgnment 01 the punch m •• h 0fI the pedal W .nd 
u", ,.j, .. n (Il). Un"", ... the bolt (C) 

3.1. location 01 the ..... brake light . witch whing connactor 
(-""'wed) 
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3.15a ~It-. .plit pln . .• 

3.11b ••• notmg It-. la<$8 washers ..• 

3.18 Raar b .... " . I1 

3.15b . •.• nd w •• h«. 3.1.5c . . . ' ''''' push It-. clevl. pin 0111 

) and bra" e 

pin out ! 11 
• • a new one mu., 
16 Unscrew the bolts 
master 
~ 

~ 

01 the bracket. 

10 the 

17 Unscrew the bolts securing tha 
bracket to tht' lrame and _ . the 

t- ~ltnltnotloMl · .... ... ~ 
18 Nota 111.- location 01111.- rear to 

IwiIch and spring . W1d the padalratwn 
!_ HhJ. t raUonj. 

19 If raqulred. unhook the " " ""',." " "~I 
Iha arms on p ivot shaft. th. n 

, , 

" 

3.21 Nota the location 01 the -, 

12 and separat. the 

, , 

" 
01 t~ Chapter. 
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3.23 Nota how the """. (arrow&d) of tha split pin ara amogad 4.2 Unl>ook the plata W on the top end 01 the I prlng, than hold 
the nUl (B) and undo tha pivot bolt (C) 

22 Toghten the Iootrast bracket bolts and the 
rear braka mast ... cytindar mounting bolts to 
the spacifiad tooqua satting. 
23 Instal the eIevi$ pin from bahind the arm 
on the pivot shslt ' •• a illustrallon 3.15c). 
Instslltha wssha< snd socura tilt el"'" pin 
with a new split pin - band both ands of the 
sPit pin around the clevls pin for security (_ 
Nlustnotion.l. 
24 Ensure tnat the wiring lot the .ear braka 
light $Witch " eorraetly routad and seeurad 
with any ties notad on nwnovaI. 
25 11 required, follow the ~ ..... In Chap
tar 1. Section 1 t. to adjust the rear brakallghl 
switeh and padal poe~ion. 

4 Stands 

Sldestsnd 
1 To remove the Ildestand, support the 
motorcycle socuraly In an uprigoht position 
using eithar the cantrestand or an audlary ....... 
2 To remo .... tilt stand leg only. ht ","hook 
the spring with 11"4 stand in the raiMd po$~lon, 
then eounterhold Ihe nut on the p ivot bolt 
and unserew Ihl bolt (se. lIIul tr.tlon) . 
Support tl"4 sland leg and withdraw Ihe 
bolt. Note the location of lhe stand switch .....,.,. 
3 To remova the eompleta ,td"land 
assembly. II .. t undo lhe retaining nvls and 
bolts and dlspllce the stand switch (see 
illustration) . Alternatively. remove Ihe fuel 
lank (SH Chapter 4). than traee the wiring 
from the switch and diseonnaet it at the wiring 
o;:orwIICtor (_ illustration). FIMI the wiring 
~ to the switch, noting the IoeMIon 01 -rv 
dips or lies. 
4 Undo 'he o,,,,,d bt"ack., bolt, and lilt ,,,
assembly off (SH Illustration). 

5 Installation is the ravarsa 01 removal. noting 
the loIowrog points: 
• Apply lilhil.fTH'asad grN" to the pivot 
.,.".,-

• Apply a suitable Ihrnd loeking 
compound to Ihe braekel bolts before 
Installation 

• Tighten the brackel bolts and plvot nut and 
bolt to the torque setI;"g. ~ at the 
beginning 01 tIU Chapt .... 

• cn.ck the .,mg tension - It I"I"IU$I hok1 the 
stand up when ~ is not in use. If the spring 
has sagged. renew it. 

• ChKk 'h. opersUon 01 th. alde3'and 

4.311 Und) the so::t'IW"S farroWed) 10 
d lsplacl the stand switch •.. 

4.4 loc:aticm of the s ldntand brac:klt 
boHs (arrow&d) 

,witch and starter nlely circuit (see 
Chapter " Saction 15). 

Centrestand 
I To remove the eanl ... "nd. support Iha 
motoreycle securely In an upright position 
using an au ~ illary sland. 11 the machine 
Is supported on ill sldestand. place the 
Iran.mllllon in gear 10 p ..... ent Ihe bike 
moving lorwards and ~VI an assistant on 
hand to steady the 1liI<I. 
7 Uohook the spring plate on the right-hand 
side with the stand In the raised position (_ 
l" u __ Ion) 

4.3b .•. I nd diseonnaet Ill; whing 111ha 
2-pln eonnec1or 

4.7 Unhook 1ha spring plata farrowed) 
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8 Counlertoold the left and right-hand st.nd 
pivot boil , .nd unscrew Ihe nuls ( ... 
m .... tr. tlon.j. Support the stand and w~hdraw 
th_ ~t&. l'oIote that the ""'"r .. ~t",Ki I~ Iitlto<J 
with two spo1ngs. 
I Installation Is the revers.. 01 removal. noting 
the IoIIowIng points: 
• Apply I~hium-based gr~ase to It.. pivot 

CQn\aet areas. 
• TIghten the pivot; bolts to the ~ senIng 

IP8CIf\ed M the begInrW>g 0I1his c:n.pIer. 
• ChIck the apmg tension - \hay must hold 

tM ttand up when ~ is not in UK. If the 
~ hria $iIWOO • ..- them. 

5 Handlebars and !even 

Handlebars 
Removal 
No .. : n.. Iter>dIebats can be dbp/8IC«J hwn 
tn./orl<s or top ,Io'OQ wi!houI ~ to fIII'1IOI'Ot 

lha rhronie fWislglip. switch assemblies or 
....... (See Step 1 I,. In till cases, I&W care 10 
aYOId strahing the harx1IeIw" wiring. Support 
or I~ lha I'randIftbar IISMtInbIy u$ing ""', to 
cuW/on il ~ II/Iything it sits e{1linsl. Also 
cover the front brake masfe<" cy/if>der with "'" 
III case 01 /eoak8ga. 
1 On machine-! fitted with a falring. tOllow 
the procedure In Chapter I and remove the 
w\nd$h~. If the mirrms are mounted on the 

5.3 Front bntke light switch wiring 
connectors {a..-owed) 

5 .1 DI. " onnec'i _ " ruteh . wlt"h wiring 
connector 

4.1a ~_tand left (arrowed) .•. 

handlebars. remov~ the mirror, (SH Chap
t ... 7). 
2 Disconnect the battety negatfve lead (_ 
Chapter 8). 
3 Follow t~e procedure in Chapter 4 to 
dlsplaoe the throttle twistgrlp housing and 
comblned right-hand switch assembly. There 
Is no need t~ disconnect the wiling from lis 
connectors. but free it from any ties on the 
handlebar. [)isconnect the bfaQ light switch 
wir1ng c:onn.:tors (sea lIusnlionj. 
4 U...aaw lie handlebar end-wei.gh! with • 
...,;table AIen klry. then slide the twistgrip of! 
!he handlebar [sea illustrations). 
a Follow the procedure In Chapter 6 and 
dllplaca the front brake master qInder. Thete 
Is no need to diseo<tnact Ih. brake nose. 
Keep the reservoir upright to prevent nuid 
spillage and make ~ no str.'n In ptaced on 
the hose. 
S Follow the procedure in Chapter 8 10 

5."" Unscrew the h.ndlebl r 
end-weight .. . 

1.0 c r", ... r .. ver br .... kot pln.m bolt 
(a..-owed) 

• 

• .Bb .• .• nd right-hand phoot bolb 
( • ..-owtd) 

too 12. 
the ctutch lever. 
I Loosen the clutch Iev. brJd<e\ p;neh 
and slide the lever ott the hlndleb.r ( 
mustratk>n). 
to Whare fitted. prise tMa plug. oft 
handlebar clamp bOIl!! [Ha IlIu" ratlonj. 

S.4b . . . and sride the twl t tgrlp Offth, 
handlebllr 

$.10 Pri ... _ pI"1I' o ff _ hflndJlOboor 

clamp bolt, 



5.11. L_ the ckomp bolts (amow..t) 

11 L_ tr.. boils $ftCIJring the h.andletw 
clamp(.) ( ... lIIu.tratlons). Support the 
n.ndleblrs .nd remoYfI the clamp(s), Ihen ~ 
till hIIndllbm off. 

Installation 

12 Po,ltlon the handlebars. ensurin!! that 
the register msrk on the bar Is aligned with 
the top edge 01 the right-hind brac~et (IH 
~Iustratlon). 

13 Install the handlebar cl8mp(s). Togtu .... the 
Iront cIIImp bolts tnt. then tighten the .... 
climp bolts, to the torque setting specilled 
It the beginning of this ChapI ... ~ fitted. 
~talI\he plugs in \he handleber clamp boils 
1_ H .... tnotion 5.101· 
14 In'lllI the ...... ining components In the 
_ ..... order 01 removal. notrog the 1oIowing. 
• AliQn the stot In the clutch leYIII" bracket 

with the pun<;h mark on the un<ieBide 01 
the hlndtebar , ... !tIust r.tlon) . TigMon 
the c llmp bolt to the specified torque . 

• En ...... I/Iat the peg on the sw~ch housing 
locates In the hole in the und\11'$id9 of the .... -• Alter In".lJatlon. adjust the clutch CII~I 
freeplsy lseeChaptIll" I ). 

• Align the front brake master cylinder clamp 
",..;ng sur1sces with the punch mark on the 
lOP of the handIet>ior, .-Id fit the clsmp with 
the UP mark lKing up 1_ II .... tnotlon). 
Togtnen \he cIIImp bolts to the specI1led 
~, Ilghtening the top bolt first. 

• Lubrlclle the right-hand bar and before 
tliding on the throttle twistgrip. 

5.14<:: Peg I ...... wed) locates In hole In the 
undel"llde of the tll..,dlebar 

5.11 b 0ne-pIe0ce ~ dlmp Is 
HCtnd by bolts la<TOWed) 

• En,ura thl! the peg on Ihe throWe 
,..".;slgrip t.oo..sing and combined rigIlH ... nd 
switch assembly locates in the hole In 
the unde .. de 01 tha handlebar ( .. e 
IlIustnotlon). 

• Check and adjust throttle cable II"play 
(see Chapter 1). 

• Do oot lotgeIlO reconoec:I the front brake 
tight switch and clutch switch wiring 
oonnectOl'S (see Itlultnollons 5.3 and 5.7). 

• TIghten the 'lInd1ebar end-weights to the 
spacifiad 10I'qUfI. 

• Check the operation of all switches. the 
lronl braka and clutch befora taking the 
machina on the road. 

Clutch lever 
t5 FoIIowthe procedurein Chapter2, SIction 
12.10 disconnect the clutch cable from the 
clutch lever. 

5.t41 Align the stot In the bracket with the 
punch mart. (a..-owed) 

5. t 811 Coomtltf'-hoki the pivot bolt 
(arrowed) ..• 
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5.12 Check the llIgnment of the.-.glst." 
mark (Irro'Hd) 

UI Collnter-hold tlla layer pivot bolt and 
unscrew the 1ocknuI. then push the piVot boil 
out 01 the bracket and I9mOVe the lever (_ 
IlIu,tratlon.). 
17 Instanation Is the 1'e'I ..... 01 removal. Apply 

grease to the pivot bolt shalt and the contact 
..... between the lever and ~s brackat. and 
10 the IrvlIr clutch cable. Adjllst the clutch 
CIIbIe IraepIay (see Chapter 1). 

Front brake lever 
18 Follow \he proceo:It.Q In Chapter 6. Sec
tion~. to remove and Install \/'le front brake 
laYer. Note that it is not naces&II'Y 10 fIfI'lOVfI 

the mast., cylinder from the hendIabar. Prior 
to insl8ilation. apply grease to the pivot boil 
$haft and the contact __ betweer1the lever 

and ~s brackat 

S. I4b Align the CI""'p mallnil aurfaces 
wtth the punch mart. (arrow~ 

5.16b . . . and unscrew the Iocknut on the 
undttrside 01 the lilY'" 



sea Frame and suspension 

6 Font removal and 
Installation 

Removal 
1 Suppon the motOl'Cycle upright on Iev.1 
lI'Ound ao that the I.ont wheel il off the 
1I.0000nd. If fitted • • emove the f.lrinll ( ... 
Chaptw 7). 
2 fWnove the front wheel (see Chap1er 6). 
3 R"mov" the f.ont mudllua.d (I"e 
--.n 
4 Work on Neh fork leg illdividlUJly. Not" 
the routing 01 the vtrio<.ls cables and IIoses 
around the 1orI<s. then release any cable-lies 
on the /of1< 1_ lItultratlon) . 
5 Note the allllnment betw"n the top of 
the fork Inner tllbe and the top fork yoke. 
then slacken the for1<. clamp bolt In the top 
yoke I ... Inustratlon). If the lork leg Is 10 
be dlluSemblad. 01' if the lork oil Is being 
changed. IooMn the fork top boil. at IhIa stage. 
butdon~_It. 

1 SI.opport the fork leg. than Ioonn Ih" 
fork clamp bell In the bonom yoka I ... 
IIkntnltlon). AemoYa the fork leg by twitting 
It IW'Id puling ~ downwards 1_ ,n_tIonJ. 
NOle whIo:h fork leg Iit$ on which side. Note 
the arranllement of the "'iring. cables and 
hoses aroond the fork leg. 

Installation 
1 Remove all t"""" 01 corros ...... from the fori< 
lube$ and theo yoI<es. 

7.2 Note the O-rinll (at1'O'Ned) on the lofII 
top bolt 

7.3b . .. and !ha washer from !ha 
fork leg .. 

la Slide lhe fu,rk leg up Ihrough the bottom 
)'Oke and InlO the lop )'Okll. making ....... !ha 
wkIng. cables and hoses 8IlI1he correct side 
of Ihll leg 81 noted on .emovll. AllIIn the 
top 01 the fork tube ",ith tllo top yo!ce (000 
Illultratlon e.5). 

1.3a WIthdraw the spac: .... .. 

7.3c .•. then pull out the sprinll 

U Nota the a~gnmant !AI. Slacken It 
clamp boh IB) 

I Toghlan the fork damp 
yoke to tlIe torque sen ifIQ I 
beginning of Ihl. III 
I.ea) . If the fork 
o. If tho oH hu boon 
top bolt to Ihll 
Tlllhten the 

'0 

7 Forti. oil change 

Note: Alter" high mileage tile lorlc oil I 
deteriorate and as dsmpjng arl(/ /ubricd 
QtJ8I/fio$ wiN be impIthd. Alwap ~ f 
oil In both fori( legs. 
1 Rtrncwe the tork leg. -.ring that Ihe , 
bolt Is loosened while the leg iI .~ eIIfrCI 
in the bottom yoke (_ Section 6j. 
2 Unscr_ the top boil from the lOP 01 t 
fork Inner tube carefully .. It " ~ IoIri 
pressi.Q 1_ iNultratlonl . Note !he Ioc.-I 
04 the o-mg on the top boil. 
3 Willld.aw the space. and ",alher Irt 
Inllde Ihe lork tube. lhan put! O\.It the k 
_Pli"Q. noting whicll "'.Y round it fill f. 
lIlultrallon_). 



I 
7.4 Ensure all the old 011 ~ drained from 

the fOOl leg 

.... ' • 
7.6 Closer-wound coils (anowed) ehot.Ild 

be a l the bottom of the spring 

4 1""'11"1 tIM IorI< leg __ a suitable container 

and pump t!"lt Inner lube and Ouler tube 
~igorously 10 a~pel as much 011 as po$$ible 
(SM lIIustraUona). 
11 Support lhe forII upside down and allow ~ 
to drain for a faw minutH. then pump the fori< 
.gain. Wipe any a~OISS oil oft !tie IprWIg and 
spac«. If reQIhd. the IorI< spmg free Iangth 
can be chIIckad (He Section 8). Nola: /I !ha 
/orlr oil cont.ma IIHIla/ parI;r;~s, follow the 
procedure In s.cl/ort 11 and /nspacl 1/14 for/( 
b(JshiIS fJfld the surl&Cfl of /ha tube tor _r. 
e Fully compress the In ner tube in the outer 
tube. Hold the leg upright and slowly pour 
in /ha ~ quantity of the spacifiad grada 
of forII oil 1_ lIIu,tralion) . Pump the Inner 
tuba in !ha out. luba to o:istrbrtl the oil, then 
stand the leg upright for ten rnirIvI$t 10 alow 
any air butIbIft 10 disparsa. 

8.2a Ramowo the IIOM guard ..• 

7.6 Pour In It. correct amount of fresh 011 

7.9 Pres. ItMIOp bolt down against aprfng ... ~~ 
7 EnIura!ha imIIr tube is stI...,. COO'iJ> ' d 
intottle 0UIer1l.Ca. Ihen_ ttIe Iort< oiIleYII 
from IN lop 01 th8 ..... tube 1_ "'1mIionI. 
Ad<! or IWtlU8Ct fori<. oU un~1 ~ I, at U .......... 
specItIad III the begjming of ItV$ Chapt •. 
8 Pul tt. irvIft tube out ol lhe outer lube 10 
its full a .tlnlion, then install the spriog with 
its cIo.tr-wound coils at Iha bottom I""a 
IlIustrallon). f il tha washer and tha spacar 
(HI Ilustr.tlon. 7.3b end a). 
9 lubrlcata thl! top bolt O·rIng with for\( oil. 
fming a r.N one if nacessary. Carefu~ press 
the top bolt Into the tube and SCrflw it Into 
pllCfl. making surfl it is not cross-threaded 
, .... lIIulIl'1ltlon). Nota: 7ha lop bolt can be 
IighIBnfld to l1li SptJCifMd rorqua Mtring wt-J 
/ha fed leg IIaJ been installad ft'Id if sttCUteIy 
hMd in /ha I)Ol'Om )'lI<B. 
10 Install the IotI<; leg (sea Sacllon 6). 

8.2b •.• anclthe dust aealfrom !he outer 
~M 
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7.7 Meuurfll!"M!l olllevtol with !he leg fully 
,~ ...... 

8 Fork ovemaul 

Splclal Toola: Yamalla s .. rvic.. lools 
are avait.bIe for IIoJding rha datnp{lf and 
inualling llIe lotio: lOP busll and oil sHl, 
alllloufJll allflrrNllives _ discUS!led in lha -. 
Dlssssembly 
Nota: Alw.ys dlsmantla Ill. fork I .. gs 
NJP8I"8le1y to .voId Int8fCJlan{Jing paIfS 8Itd 
lhus causing an accalanJ ted ",I .. of _ 
Slore a" ~omp<>MnI' in HP8/1It .. , clearty 
mMIfId COOl,"". 
I R.mov. th a 10,k I.g. EMU,," thlt th. 
top bolt 1$ loosened whll. Ihe I .. g is stili 
clamp .. d In the bottom yokl (5 .... Sec
tion 6). 
2 Remov .. the s ton, gUlrd by carefully 
easing ~ 011 its seat on the top 01 the outer 
tube. Ihan carefully prise ofIlhe dlst seal' .... 
111u.lrltlonsl. Discard II"It d .... t seal as a new 
or.- ..... st be used. 
3 If the tigh t-ha nd fork I .. g is b ,,'ng 
disassembled. unSCrflw thl axle ",nch bolt 
I .... lIIultratlon). 
4 Haya an assistant hold the for\( leg. or 
clamp the slid« In II"It 110ft-jaws of a viol to 
a\dd damaging the $Iri.e., then ~ the 
damper boil In the base 01 the outer tube I .... 

8.3 Rttmo ... !he uII pinch boil on the 
'lghl-ha,,<I'-
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8.4 Use a suitable Alien key to slllCken the 
damper bolt 

Illustration). If the damper turns insida the 
for\I.. turn !ha leg upsklo down and oompmss 
the for!< leg using spring pressure to hold !he 
damper whi le !he bott ~ Ioosaoed. ~ the boil 
cannot be loosened at Ihls slage. Yameha 
produce a setVice tool (Part No. 90890-01294) 
and T·bar (Part No. 90890-01326) which can 
be inserted down inside the inner tube once 
the spling has been removed: the 1001 has 
a tapered head that engages in the top end 
of the damper to hold it while the boit is --. 5 Follow the procedUt\lIn Section 7 to romove 

8.7 Unscrew U1e damper bolt and sealing 
washer 

8.68 Using a small screwdriver ••• 

the spacer. washer and spring. and drain the 
aliform the fork. 
S Compress the for!<. leg to avoid damaging 
its working sudace. Ihen using a smalt 
screwdriver. carefully remOve the oil seal 
retaining cli~, taking Care nOI to scratch the 
surface Of the Inner tube (He Illustrations). 
7 Unscrew the ptevioos.ly slackened damper 
bolt and its copper sealing washer from the 
bonom of I~e outer tube (SH IIIUsltallon). 
II ne<;essary. use Ihe Yamaha service tool 
described in Step 4. Oiscard the sealing washer 
as a new one must be LJSed on raassemOIy. 

8.68 To separate the inner tube from the 
outer tube, pull them apart firmly several 

times ..• 

8.8b . •• carefully easa out the seal 
retaining clip 

8 To separate the InnM lube from the outer 
tube It Is necessary 10 displace the oil seal 
and top bush in the top of the outer tube. 
The ~om bush on the fori< leg will not pass 
thlough th<:l top bush. and this can be used 
to good effe<;! Genlly compress the for!<. leg 
until th<:l inner lube slops against Ih<:I damper. 
NCffl pull the Inner tube sharply outwards until 
the bonorn bush strikes the top bush. Repeat 
this operation until the seal and lop bush are 
lappe<j oul ot the outer tube and the inner tube 
can be fully withdrawn ( ...... Illustrations). 
9 WilMlaw the damper and spring from 
inside the inner tube ( ..... IlIu.treUon) . 
10 Slidethe oil S6II1. washer arid the top bush 
off the inner tube, noting which way up they fiI 
( ...... ilIustreUon 8./Ib). o;scard th<:l oil seal as 
a new one must be fitted on massembly. 
11 Tip the damper seal out of the outer tube. 
noting which way up it fits. 

Inspection 
12 Clean all parts In solvenl and blow them 
dry with compressed ail. If available. Check 
Ihe Inner tube lor SCale mal\<.s. scratche~ . 

Hal<ing or p;ned chrome finish and excessive 
or abnormal wear. Look for dents 10 the Inner 
tube and replace the Inner tubes In both larks 
with new ones ff any are found. Check Ihe fori< 
seal seat for nicks. googes and scratches. ff 

8.8b .•• the slide-hammer effect of the bottom bush (4) wil l 
dl,J>\""e _ top bu." (3). wu""r (2) and 011 .e.1 (1) 

8.9 Withdraw the damper and sprin9 



a.13 tIMo InMr tu~ lor run-out 
using V-bIocu and a d'-I v-uge 

d...age is evident. iNU wIIOCCU'. Also <;hack 
the oil !I6Ill washer for ",,""age or distortion; 
repllICe damaged or worn 1*11 with new ones 
U ",,",,",. 
13 Chack the lork Innar tuba lor runout 
(bending) using V·bIocks and a dial gauga, 01 

MYI ~ dooe by. Y8/TIII"I.II dea~ OISUspenslon 
apeclaIist 1_ lIIu. ,...tlonl. YamahB specify • 
runout limit of 0.2 mm, to 11 the Inner Iube is 
bP beyond the limit lit r*« Inner tubes. 

&. 
Waminl1: I f I /tll l r Irm l r tuo. Is 

, bMt, It sItouId not be I trelflhten.d 
• fpat1. /cu/arty 1 ft.,. an lICcidlntJ -

rep/le. botll Inn ... tubes with a 
nlwpalr. 

14 ChllCk the spring lor cracks and other 
d.mage. Maasure thl spring free length 
.nd compare the melluramant to thl 
'P8cifIcatioos at the beginning of !his Chapter 
faH IlIuamotion). It a SPrino if; delec:tM! or 
has .sagged below tMo ...-..c. limit. replllCe 
the springs in both Iort< r.ga wIIt1 new ones. 
Never replace only one spnng. 
15 Examine the working surtaces of the two 
bushes. If the<a la any evidence 01 wear or 
$Cuff marIIs they should be ~ with new 
OI'NUI. Note: Y~.-:Mu t"-t bolh top end 
bottom bushe! should be ~ when file 
~ .... ~. The bottom bush (OIl 
the Inrllf tube) can be removed by carlfully 
opening out its liioi with a large lial-bladed 
tcreWdriver to tn.t it will IIicIe of! the end of 
the tube; use the same method to instaU the --I' Check lhe damper and el"lol1 spring for 

8.221 fit a new .. alln-g wa""'" . • . 

dIoTI*'lIfI Md _. and reMWlIlrt eampanentS 

as necessary (aH Uluatnotion). 
17 Examine lhe damper seal and replace it 
wlth a new 0f1fI W it is worn or distorted. 

Re ••• embly 
18 11 rtmoved, Insure thllt • ntlW bottom 
bush I, Install&<! on lhl fork lu~ ( ... 
Step 151. 
111 Fit Ihl d.mper .nd .pring In lo Ihl 
In ..... IU~ SO that the damper projtct. IIAIy 
from In. bottom of the IUbe, th.n fit Ih" 
••• , onlo the bottom of the damper ( • • " 
lttu' ''aUon). 
20 Tempora ri ly Inse rt Ih" fork Ip,lng and 
apacer Into the Inner tube 10 ........ re Ihat th" 
damper ill held In placl In the bottom 01 the 

'''''. 

8.1' fit !he damper llat onto the 
projectln-g end ol the damper 

a.22b . .• a nd apply locking compound to 
Ihoboltttvood. 
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8.18 E.umIne damper (Al, spring (Blind 
o.mpIf seat {C) 

21 LubrtcII. Ih. Inner tube and bottom 
buSh with fen. oil, then insart the inner tubW 
damp&< ass.mbly IS far as it will gO InlO 
the ou te. tube ao that tha damper •• " 
locates In the bottom 01 the ouler tube ( ... 
IlluSII1lUonl. 
22 Fit I new Hallng waSher to tMo damper 
bolt and apply I few drops 01 a luitabla 
non-permanent IIv.ad-lockjng compound 
( • • • lIIuI ... llonl) . Thread th. bolt Into 
th e bottom of the Outer tub. (I • • 
IMustnotionl. 
23 Hold the damper with spring pressure, or 
the Yamaha saMce tool. to prevenl ~ turning . 
a nd tighten the damper bott to Ihe specified 
torque Hltlng. 
24 PYsh the Innef tube lully Into tha OIJter 
tube. Lubrlcal. Ih. top bush. then IlIdl 
it down 0 ...... lhe Inner tube and prels It 

8.21 Inltalllno the InrMr tubeldamper 
IllImbly - not. the damper HlI {a..-ow.-dj 

8.22<: Ma intain a.prfng poelS<.lre on the 
damp..- _"- tt.. bolt if, 1".taI,... 
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8..2 .... l ... tall tr.. lop bush . .. 

a.26a FII the Mw 011 .. al • . 

IQWI/'eIy Into Jta recess In the OU!et tube lsea 
IJlullnttlon). F~ the washtr on lop of the bush 
1_ YlultratIon). 
H 11 "'Iil~ble. "Iide e ""Itable pi..,,, ,,' 
tulling down over lhe InntIr lube to lap the 
bush into its recess. YamaNI produce service 
tools 10 do this (part Not. 9OB9O-(J1367 and 
90890-0 1314). U n'Unary, the bush can 
be lapped into ~ uaJng I pin punch and 
hammer - tak" great ell' to driv" Ihe oosh 
In "venly Isee IlI uslrallon). Nole' EJicaS3iVIJ 
fotce should be unneeos.s.-yand win datIlaoe 
the b<Jsh. Tau ca<-. 1101 to KflIl~1> the innfIr 

tube duling reauembly; I1 the im>er rubs ;. 
pt.JShtId filly i'llo !lie ovtar fIIbot.",. tICddtlnIaI 
sc::ra!chio '11 is ootr/itl«1 to the ... Ibove !lie oil .... 
2$ lubrlca'" the new oil ."a l with 
II thlum·based grease and llide It down 
()Vet lile Inner tube w"h lit marl<lngs lacing 

8.26b • .• and tap It Inlo place 

upwardl I_ lIIultrallon). Pren Ihe seal 
squarely In:o the outM luo.. Tap It lightly 
Into place as de$cribed In Step 25, unlil the '_""''''0\1 clip yroove Is __ me_ 
(_ IWustr1itlon). 
21 Fit the retaining clip, making lure 
n I1 correctly located kl lis groove (sa, 
lnullntllon) 
28 lubrleatl tile inside of the new d ust $Oal 
then slide It down the Inner tube and press ~ 

Into pos/tkln (sea lIIusttatlOl"1I. 
2Q F~ the stOflOl guard. -..ring thal the tab 
~t" in the nolch in lhe lop of IN outM 
tube 1_ lIIultratlon). 
30 FoIow the procedIn In Section 1 to fiIIlhe 
fori< '-" with !he CQrnICt IVI"IO!.Wlt of specified 
1011< 011. and Install the spring. washer and .,.,.,. 
31 In"alllhe lork leg (see Secllon 61. 

8.2lI EnMlre the tab lA) 01"1 the It ...... g .... rd 
locates in the notch IH) 

$.25 InStalling the top bush wittl a pin 
IM"'Ch and ~ 

8.27 EnMl'e that tne clip I1 ~,ted 
HCUre!y In Its groove (afTOwed) 

9 Steering.tem 

Remova' 
1 Support the moton:ycle upright 01"1 ItWI 
gra.n:j $0 IhaI the front wileeIlI oIIlhII groI.I'Id. 
2 As appIic.at>Ie. either remove lhe lalrIng (_ 
Chaplet n or the headlight (see Chapt&!" 8). 
3 Remove the fueil8nk (see Ch<lpter 41. 
4 Follow Ihe procedure in Secllon 5 and 
displace the hendlebars. Make $Ure they .. 
adequately IUpported 10 avoid straining the 
breke haM, ~ WId wring. 
S Ofl mac/"IIne$ fllted with a lairing. t1IfTIOYe 

the horn 1_ Chapler 8), !hen..ooo the bolts 
secufing ,hot horl"llfronl brake hose support 
bracket to the bottom yoke and displace Ihe 
bracket (see IIIUlttatlon). 

9.1; UntIo lhe _I (ern>W<!dl _ ........ v. 
the t.r.ckat 



9.6.3 Relene tI>e brake hoH clamp (A,), 
then undo tI>e Iowe. brackel bolt (B) 

8 On machines l illed wilh a separate 
headli\lht. fi rst release the front brake hose 
from the clamp 0/1 the headli\lh\ bracket, then 
undo the klwer headl ight bracket mounting 
bolt (see lIIuslralion). UndO the left and 
right_hand upp&< head light bracket mounting 
bolts dispij}ce the bracket (see illustrations) . 
To remove the bracket from the machine It 
is first necessary to release the cab le-ties 
securin\l the wiring to the bracket - note the 
location of the ties as an aid to reassembly. 
1 If you prefer to remove the top yoke 
completely rather than iust displace ~, trace 
the wiring from the ignition switch. and, 
Where fitted. the immobiliser transceiver, 
and disconnect it al the connector(s) (see 
Illustration). To access the connectors. 
remOve the air filter housing (see Chapter 4). 
Feed the wiring back to the top yoke. Unscrew 
the bon securing the cable gu ide to the top 
yoke (see iIIustraUon) . 
8 On machines fitted wi th a separate 
headlight. ~ requ ired. follow the procedure in 
Chapter 8 and remove the instrument cluster. 
9 Remove the front IOO<s (see Section e). 
to Unscrew the steer ing stem nut and 
remove the washer (see U1ustratlons) . un the 
top yoke up off the steering stem. 
" Remove Ihe tabbed lookwasher, noting 
hOW il fits. then unscrew and remove the 
Iocknut USing a C-spanner (see illustrations). 
Note: The Iocknut shouldn~ be tight and wU/ 
probably undo by /land. Remove the rubber 
washer (see Illustration). 

9.11e Remove tile tabbed Iockwasller •• . 

9.7a Location of the immobiliser 
transceiver (A) and Ignition swi1ch (B) 

9.1 (la Undo tile steering stem nlll . . . 

9.l lb • • • than unscrew the looknut . •• 
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. and upper rlght-hend headtight 
bracket bolts (alTOwed) 

9.7b Bott (alTOwed) secures cable guide 10 
top yoke 

9. I Ob ... and remove the washer 

a.IIC •• • and r&mOVe the rubberwa!!her 
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9.12.1 Unscrew the &djU'Ster mtt •• . 

t2 Sopponing!he bottom yoke. unscrew !he 
adjuster nut using 8 C-span ....... lhen remove 
the adjuster nut and the bearing cover from 
the steering stem ,_ nlustratlons). 
t3 Carefully lower the bottom yoke 
and steering stem out of the Irame (18. 
iIIu,tration). 
14 Remove the in ....... ace and bearing from 
lhe top of the steering head ,_ mu!rtm~ 
9. t7bJ. 
t5 Removethebearioganddustwru from the 
bese 01 the steering stem (see illustrations). 
~sca!d the dust seal as a new one mU'St De 
filted on •• assembly. Use a suitable solvent 
10 remove all t.aces 01 old grease from the 
bearings and races and check them for wear 
01' damage as described in Section 10. NOle: 
00 not remove the races from IIM steering 
/lead or the steering stem unless they are /0 
De rep/8cfNJ will> ".,w "II(IS _ C1Cl nar m-use me 
races if they have been removed. 

9.158 Remove the lower bearing . . . 

9.17_ Flttheupp..-bearing . 

9.12b •• • end r8movt1 the bearing COVer 

Installation 
16 Smear a liberal quantity 01 lithium-based 
grease onto the bearing races and WO!'k some 
grease wel into bolh the upper and lower 
bearings. Ft the new dust seal 0VfII the tower 
bearing IM9r .ace on the sleering stem. then 
fit the bearhg , ..... liIU'Strallon i.1Sh and a). 
17 Carelul¥ lit! the bottom)'Oke and steering 
stem up l1rough the steering head (see 
illustratlon9. 13). Instan the upper bearing and 
the Inner ra-=e into the top of the steering head 
{see lI!ulltntlons). F~ the bearing cover !hen 
thread the adjuster nut onto the steering stem 
making suAl ~ Is tight enough to hold the slem 
In the head w~hout any play {see Illustration, 
9.12b and al. Install the lorks and wheel. as 
their leverage and inertia need to be tak ..... 
into accoont to property set the bearings. then 
.efer to lh~ p<oclldu,," In Ctlllpler 1. Sectk>n 
14, and adjust the bearings as described. Note 

9.150 _ .. and the dust deal from the 
s teering stem 

9.' 1b . .. and ' '''' Inn.r rae. 

\ 

that ~ new Dearings have been ,.,~.,." .m 
need to carry out the procedure se-..l 
10 allow them to settle. 
18 Install the rubber washer and the 
ISH iIIust,atlons 9.llc and b) . 

Iocknut linger-tight. then lighten :::::~::;I iTS notches allgn with those in 
nul. If necessary, counte.-hold the 
nullO prevent it lumlng. Install the 
lockwasher so that the tabs lit into 
noTches in both Ihe iocknut and adjuste' 
(SH iIIutltratlon). 

19 Fit the top yoke on:o~'"::':~2:~1 then install the washer 
and tighten it to the torque selling 
the beginning of th is Chapter. 
20 Install the .emalning components in 
reVilrs/l order of removal. ean-y oul a 

of the stee.ing head bearing ;'::~:'~~~ 
describlld In Chapter 1 . and It 
re--adjusl. 

10 Steering head bearings 

Inspection 
1 Remove the steering Slam {see Section 

Using a suitable sOOienl. rem<W";;'; ~'~:'" ,.~ 
old grease from the beanngs 8, 
2 Check lor wea, or damage 
should be polished and lree from . f 
Inspect Ihe bearing balls fo' signs of 
damage a' dlscolo,allon. and examine 
Altalner cages 101 cracks 01 splits. Spin 

9.'8 Align ''''' nOIcl1 •• and fit the " .bbed 
lockwashe. 
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10.3.11 Locate the end 01 the drift In t he cutout (arrowed). 10.3b .. . and drive the race out 

bearing balls by harod. They should spin lreely 
arod smoothly. I1 \here are signs 01 wear on any 
01 the above components. both upper and 
lower bearing assembHes must be replaced 
with a new set. Note: Do not ",move the races 
from the srHring head or rhe steering stem 
unless they are to be replaced with new (11)(1$ 

- do nor I'EH'Se the races if they h.1ve befm 
",moved. 

, 
3 

lower outer -

10.5 Orawbott arrangement for fitting 
steering head bearing raCeS 

10.6& Remove the lower bearing race as 
described ••• 

Renewal 
3 The ouler races are an Inlelierence f it in 
the steering head and can be tapped out with 
a suitable drift located in the cul·outs in Ihe 
head (S89 illustrat ions). Afternate betw&en 
Ihe left and rlghl·hand CUI·ouls so that the 
race is driven oul squarely. It may prove 
advantageous to curve the end of the drift 
slightly to improve access. 
4 Alternatively. the races can be remove<! 
using a siide·hammer type bearing extractor 
- these can often be hired from too shops. 
5 The new oVer races can be insta lled In 
the head using a drawbok arrangernoot (S89 
illustration) . cr by using a large diameter 
tubular drill. Er&ore that the dreWbo/l washer 
or drift (as awl cable) bears only on the outer 
edge of the race and does not contact the 
bearing suliac&. 
6 To remove the lower bearing race from the 
steering stem. Ilrst thread the steering stem 
nut onto the top of the stem to protect the 
threads. Ihey lay the stem OV'" and drive a 
chisel between the base of the race and the 
bouom yoke. Work the ch isel around the 
race to ensure ~ lifts squarely. Once Ihet"e is 
clearance beneath the race, use two levers 
placed on opposite sides 01 the race to wor1< rt 
free, uslng blocks 01 wood to improvelever.tge 
and protect the yoke (see IIlust retlon) . If 

10.6b •.• or using a pull ... if necessary 

the race '" firmly in place it will be necessary 
10 use a bearing pu ller Isee illustration). 
Alternatively. take the steering stem 10 a 
Yamaha dealer. 
7 Fit the new lower race onto the sleering 
slem. A length 01 Iubing with an internal 
diameter slightly larger Ihan the steering 
stem will be needed to tap the new race into 
position (see illustration). Do nOI allow the 
tubing to bear on the working suliace of the 
= •. 
8 Install the steering stem (see Sec~on 9). 

11 Rear shock absorber 

J.A Wernlllg: 00 nOI atlempt to .ill disassemble the shock ebsorber. 
It Is nlffogfln-c.harged under high 

pressure. Improper disassembly could 
,"ult In serious Injury. Take /he shock to a 
Yamahs dealer or suspens;"" specialist for 
servicing or diSpos;,/. 

Removal 
I suppol1 the motorcycle upright on level 
ground on Its centrestand. Ensure that no 
weight is transmill9d through any pan of the 
rear suspension. 

10.7 Install the new race using a suitable 
driver or length of tubing 
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2 R~move the rear wllefll (see Cllapt~r 6). 
Position a support under the swingafm SO that 
i, does oot drop when the shock absorber is 

-'" 3 Undo t h~ bolts on the right_hand side 

11.5b Withdraw the sleeve 

securing the lIuggel 10 the swingarm lsee 
illustration) . Note how the bfa ke hose an<!. 
where applicable. the ASS sensor wiring. Is 
secured to tM sWi"9arm. Push-in the centre 
of the trim c lip se<::uring the hugger end pu ll 

II .Sa Wilhdraw the upper mounting 
boil .• . 

the t rim clip out (see iIIuslrat,": ", ',,', __ .:.;:, 
the bolts on the left.hand';',";';,;;;,;,;" ,;;t 
chainguard. then lift the .. 
unit 011 (see il!ustretions). 

4 Unscrew the nut on t";.:~,:":~:~.":,,!:::~ 
upper mounting bolt and 
(see Illustrations). 

i> Unscrew the nut on the S"":'::'~':,::::,~~I lower mounting bolt and •• 
bolt, noting the locat ion 01 
Itlustrationl . Ensure that th:';:'0i;,;"~,ot 
supported, then withdraw the sleeve 

Illus tration). ,'" w''''~ 
6 $1Jpport the !!hock absorber 
the upper mounting boH. then li 
out (_ illustr;rtions). 

Inspection 

11.61> • .. and lift the s hock out 



11.8 Check the damper rod for wear, 
pitting and signs of leakage (arrowedj 

8 Inspect the shock damper rod for signs 
of bending, piWng and oil leakage (se. 
Illustration) . 
9 EnsutiI that the spring pre-Ioad adjustef ring 
IS clean arid free to rotaTe; inspect the cam 
on the inside of Ihe ring for wear and check 
th at it holds the ring firmty in position (see 
Illustration). 
10 With Ihe exception of the upper and 
tower mountings, Yamaha do not suppty 
'eplace!l1ef1t parts fO!" Iha shock , although it 
IS WOl1h seeking adv ice from a suspension 
specialist on the possibitity of repair, 
11 Inspe<:t Ihe pivot bush in the upper 
mounting for wear (see Illustration 11 .9). 
If the bush is loose, worn Or deteriorated. a 
new one must be fitted. Follow the procedure 
If! Too. and Worlcshop Tips in the Referene/} 
section to press the old bush oot and install a 
new one 
12 Insp/}ct the bearing seals. sleeve and 
need le bearing in the lower mounting (se. 
Illustration) . II necessary. ""'er out the seals 
with a small screwdriver and d iscard them. 
If necessary. clean the old grease out of the 
bearing with a su itable solvent and Inspect 
the needle rollers for pitting and corrosion. 
Inspect tile sleeve for wear and corrosion also 
- its sunace must be penectty smooth , Th<! 
bearing can be pressed out with a suitably 
sized socket if a new one has to be fitted (see 
Tools and Workshop Tips In the Reference 
section). 
13 Clean and grease the bearing. Grease the 
lips of new bearing seals and press them Into 
place witlllheir marked side facing out. 

12.2 A spanner is provided In tlM toolkl1 
10< "",,_lOa<! adjustmant 

11.9 P,..load adjusting ring (Al. Upper 
mounting pivot bush tal 

11.14.0 Pull the centre tA) out to retract the 
locking tabS tS) 

Installation 
14 \nstallatio~ is the reverse of removal. 
Tighlen the mounting nuts to the torque 
setting specified at the beginning of this 
Chapter. Ensure that the bra~" hOse and. 
where appl>cable, loo ASS """SO( wiring, are 
cotre(:tly sec~ftKI when the hugger is instafled 
(s"" illuslrBtlon 1 1.3a). Prior to installation. 
pull the camre of the trim clip out. thef1 rrt the 
clip and press the camre in so that ~ is level 
with the head oftoo clip to lock ~ in place (s"" 
illustrations). 

12 Suspension adjustment 

Caution, Never attempt 10 lurn the R<fjus/er 
beyond the fiYnimum 01" maximum setting. 

12.3 DlreC'Jon lA) IncO"<!asu P«'-Ioad. 
Direction tB) Mduc. , "",_load 
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11.12 Inspect the seals and needle beering 
(arrowed) 

11.14b Push the cento"<! lA) in to extend the 
locking tabs (8) 

I The rear shock absorber is adjustable lor 
spring pm-load. 
2 Spring pre.!oad is adjusted using a su~able 
C·spanner (one is provided In the bike's 
t~l<il) ID lurn 11>9 adju~I'" ring on 11>9 top 01 
thto shock absort>er (s"" illustration), 
3 There are seven positions. Posit ion 1 is 
lhe softest selling , pos~ion 3 is the slandard, 
and position 7 Is the hardest. Align the setting 
required w~h the adjustment stopper, Turn the 
spring seat c lockwise to increase pre-Ioad 
and anti-clockwise to decrease 11 (see 
Illustration). 

13 Swingarm removal and ~ 
installation ~ 

~ 
Removal 
1 Support the motorcycle upright on level 
ground, Ensure that no weight is transmitted 
through any part of the rear suspension 
- tie the front brake lever to the handlebar to 
ensure the bike can't roll forward. 
2 Follow the procedure in Chapter 6 and 
rernDYe the front sprocket. Displace the chain 
from the gearbox output shaft. 
3 Remove the rear shock abSorber (see 
Section I I) 
4 Remove the exhaust si lencer and 
mid·section (see Chapter 4). 
5 Before remoYlng the swingarm ~ is advisable 
to che<:k tor play in the bearings (see sec
tion t4). Any problems whioh WfI<"O not ovidont 
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wi th the other suspension components 
attached may now shOw up_ 
6 Unscrew the nut on the right-hand end 
of the swingarm pivot bolt and remove Ihe 
washer (SH Illustntllons). Push the pivoI bo~ 

13.Sa Withdraw the pivot bolt •.. 

13.9 Remove the chain adjusters 101' 
safekeeping 

_ u" 
13.11 Note the small coUar larrowedj .,., 

the "lull" s lWeo 0..,.,,,11'\11 ""r .... 

with the frame mee" 

In slightly so the head is accessible on the ~~~#~"~.~~~§~~~~~§ oppos~e side, 
7 Note how l1e flal &dges of the plvot bolt 
head locate f1 the recess In the frame (a"" 
illustration). 

9 On all machines except 

13.Bb ••• and lilt out the swlngann and 
chain 

13.10 Check the seal latrowed) Inside both 
bearlo9 end cov .. rs 

13.12 Check the 1"9 (AI and $lot (6) for 
.. .... r 

chain adjusters are a loose fit, 

'" 
, , 

Insida Isee illustration). If \"",00,00 •• _ 

good cond~ion . the covers:;;~:~ 
otherwise discard them and fit 
11 If required undo the screw 
chain slide. 10 Ihe i 
ootlng how ~ fit:> i...... It 
collar on the screw. H the 

~.~~,~~::~::::.:;~::~: 12 Note how Ihe 
locales on a lug on lhe 
- cheGk for wear on the lug and in the 
the brac~et (SH illustration). 
13 Inspect the rear axle slots tor wear. 

14 On S2 models. ensure":':";i':'~~,':":":~:: adjust .. r plat .. s are a good 
slots in the ends 01 the 
Illustration). Unscrew the 
and check the condition 
the swingarm; if they are ,;~::.,,;;;,;;;; 
a specialist engin&er or a 

have them repaired'~:' :::;~~."'~~:;:: 15 On all other ,-

13.14 Chain adjuster ptales (arrowe4 
$huuld "'" a 9<><><1 ~Ikllng lit 



13. 15 CMck tt.. chain Mij ... , .... lor wM. 

the ad)",t ... and adjuster nuts, and ensuAl 
that the adjusters .AI a tight r~ in the a~1e 
pIIt .. (_ InuslrMlon). 
18 Inspect the swlngarm bearings /Of w .... 
Ind demall8 as described in Seclion 14. P!ior 
to InstlllaHon. ensure that the bearings and 
Inner sl""e have been lubricated w~h lreah 
l~hlom·bl6ed grease. 

'ftSfalla flon 
17 11 ren\OIIl<I. ill5taU the chain sllder ' I .. 
IIluI lTltlon 13.111. 
18 GreaM the Inside 01 the bearing coYeI'"I 

and lit them ,_Uluslntion 13.10). 
l li entuAl that the swingarm pivot boil " 
dI8n and IrM Irom corrosion. Ihen lubricate it 
WIth 1..-.- 01 Iithium·based gruse. 

20 Loop tl-.. drive chain 0_ the s~. 
then manoeuVAl the swingarm Into poa~loo 
, ... lIIuatrlltlon 13.8b). Slide the pivot bolt 
all the way through lrom the lelt·hand tlda, 
locating the ft~to on ill; ho<><I in 1"<> fl .. t~ in the 
lrame (lie l'ustnJtlons 13.811 eoo n. Fil the 
wuher and nul 00\0 the pivot boil and lighten 
the nut to the specilied torque "ning ( ... 
Illustration 13.60 aoo I). 
21 Check that the swingarm mov81 up and --. 22 IMtaII!he remaining components In the 
_ order of removal. Check and adjust the 
driYI chIin sIack (SIII Chapter 1), andehedl It-.. 
QI)Ir1Ition oIlh11 rear suspensio<1 bIIOffIIIki'Ig 
the mac:hioe :>n \lie road. 

14 Swlf19srm bearings 

Inspection 
1 Remove tte swingarm (see Section 13). 
2 If not already done. remove the bearing 
eover lrom laCh sld" 01 thl I wlnglrm 
aoo withdr_ Ih" long inn"r sleev. ,a •• --. 3 Clean all old grease off !he ~ and dM 
bearInps at both ends 0( the pivot tube (_ 
m_tion). 

14.3 A ....... roller bearing 11 ~ad_1 
aach end 01 tt.. pi¥ol nm. 
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" Inspect the bearings and b6ar1ng surfaces 
lor signs 0 1 wear SUCh IS pitting and heavy 
&Coring. Check the swlngarm for eracks 
or distorhon due to accident damag •. Ally 
g<tm<t90d or w o,n component mU$t be 
/aplaead with a new one. 
S Remove any corrosion lrom the swlngarm 
pNOI boil and the Inner sleeve with "eel woot. 
Check they 1nl stflllght by roiling them 01"1 a 
/lat surlace such u a ~ 01 pili. gtass. H 
available. m&8S\Jte the runout wllh V·bIoc"" 
and reptace either oomponanI with • .-- one 
if ~ Is ben! (HI InustnJlion). 

Bearing renewal 
8 A. '-"" roI\eo" beamg Is located In each end 
of the swingarrn pivot tube ,_ lIIulI.atllHt 
t4 .3) . Follow the p<oeadllr. In Tool! and 
Worl<shop Tips In the Reference section to 
ddve out the old bearings. Note thal once 
/amoved. the bearings cannot be reused. 
1 Inspect the bearing seats and remove any 
soomg or corrosion eal8fuliy wfth steotl wcot 
or a suitable scraper. 
8 The new bearings mull b.- pt",ad Of 
dlllwn inlo their bores. rath ... than drlv.., 
into position. In the absenc<! 01 a press, I 
IoUitable drawbolt arrangement ean bt mact. 
up as described in TogS tIIw:I Vt'<ri:Jhop ~ 
(Section 51 in the Reference section.. Lubrteate 
the beIorinIjIs with Iitlium-bMed ~. 

14.5 Clean ItIe aortace 0I1h1 t.IeeYa 
and pivot bolt {B) end dlack fMt ItIay _ .-. 
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Chapter 6 
Brakes, wheels and final drive 
Contents Section number Section number 

Anti-lock brake system (ASS) ...... , . , ..............•....... 17 General informaUon . 1 
Brake lluid level check ...................... see Pre-ride c....cks Rear brake cal iper 7 
Brake Iloses and f ittings . .................................. 10 Rear brake disc . 8 
Brake ijght sw~ches ............................ , see Chapter 8 Aearbrake master cy1 lnder . ....... . .... ... ... .. 9 
Brake pad wear check . • .. , see Chapter 1 Rear bra~e pads . I> 
Brake system bleed ing and fluid change. . ... ' 1 Rear wheel and sproc~et coupling. . . . .. . 15 
Brake system check. . .................... , see Chap!.". 1 Tyre pressure. tread depth and cood itoo ........ see Pre·ride checks 
Drive chain and sprockets .•......... , ..................... t 9 Tyres . . ............ 18 
Drive chain maintenaooe ................. , ....... see Cllaoter 1 Wheel alignment check.. ... .. .. . .. ... .. .. ..• •.••• • ..... 13 
Front brake calipers. 3 Wheel and sprocket coupl ing bearings. t6 
Front brake discs. 4 Wheel bearing chec~ .... . ....................... see Chapter t 
Front brake master cylinder. . . . . . . . . . . . . • . . . . . . . . . . . • . 5 Wheel check . • .... . .... . . ..... ... . . . ...... see Chapte.. t 
Front brake pads . 2 Wheel inspection and repair .... •......... .... ...... . ....... 12 
Front whe<ll. .................... , ................•...... 14 

Degrees of difficulty 
Easy, suitable for 
novice w~h little 
experience 

i\; I Fairly easy, suitable ~ I Fair1yciflicdt, ~ I Difficult, ,suitable ~ I Very difficult, #:: 
~ for beginner with ~ suit:tlIe for c:orr-petent ~ tor expooooced DIY ~ suitable for expert ~ 
~ some experience ~ DIY Il'IeCt1;yU(; ~ mechanic ~ DIY or professional ~ 

Specifications 
ABS 
Sensor-to-rotor clearance . 
Speed sensor signal 

High 
Low 

Modulator ~enoki resist"""" ....................... . 
Modulator relay resistance. . ............. . ...•. 

Brakes 
Brake Huid type ..........................•. 
Brake pad friction material wear limit . 
Front caliper bore ID 

S2 models 
Upper bore . 
Lower bore. 

All other models 
Upper bore ...................................... .. 
Low.,,- bo<e ......................... • . 

Front disc thickness 
Standard ..•......• 
Service limit .. .. ... .. 

Front disc maximum n.mout. . ................•.. 
Front master cylinder bore ID ......•....••• 
Rear caliper bo<e lD ........•. 
Rear disc thic!mess 

Standard. 
Service lim~ . 

Rear disc maximum ,,-mout . 
Rear maol..,-"y1lnder bof .. ID. 

0 .9tOl.5mm 

1. 1tol.7V 
0.5 to O.W 
2.96 to 3.20 ohms 
SO.O lo tSO.Oollms 

OOT< 
see Chaple.. 1 

30.2 mm 
27.0 mm 

30.2 mm 
25.4 mm 

5.0mm 
4.5mm 
0 .1 mm 
18.0mm 
38.' mm 

5.0 mm 
4.5 mm 
0.15 mm 
12.7 mm 
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Wheels 

Am "" ,~ .... 
-~Axial (sid&-Io-side). 

17 x MT3.iKJ 
17 x MT5.50 

Radial (ouI-o!-round) ....................• 
0.5 ITW!\ 
1.0 ITW!\ 

Ty~, 

",. """"""' lYre sizes' 
Fronl ... ..... ... 12017O-ZR17 (581'1) 
Rear . ..... ....... 180155,ZR17 (T31'1) 

'Rafer/O the ~ ~ OF your YIwnAhII dNIer lOT fPpIOWId ~ tnnds. 

Final drive 
Ckain type ••••••••• 
Chain!.-play ., .... 
Chain SlnlIch servk:, limit 

OAIOO 5OV4 It 181in1<.s) 
_Chapter 1 

2004 and 2005 modtIu 10 links ( ..... Iexl) ............... . 150.1 mm 
2006 and 2007 models. 15 ~nks ( ..... 1""1) . 

SprocI<<lI sizes ......... . . . ........... . 

Torque wrench settings 

239.3 mm 
Foontl6T. Rear 46T 

ASS I«ISOr II'IOIX"ItIng boIl. . . . . . . . .....•... 
ASS m:Jdulator mounting brac:ket and COWII" bOIls •. 
Brake ca/iper bleed v ..... 

'Nm 
10Nm 

'Nm 
'" 'm 40 Nm 

Brake hoM banjo bolts. 
Foont brake callper bfackel mounting bolts. 
FIOnI brake caliper slide< pins .. 
Front brako! caliper mounting bolts (52 mod<lls) . 
Front brnke disc bolts .•... 
Fronl brnke hose go...idt • . . ......... •. 
Front bnlke master cyInder clamp bolts . 
Front :oprockeI 00Y<!It boII&. 
Front sprockeI nut .•. 

40 Nm 
40 Nm 
18 Nm ,,. 

Front wheel axIt . . . .................. . 

10Nm 
10 NHI 

"Nm "Nm ",., "m 
27 Nm 
22 Nm 
17 Nm 

"m '" ,. ",., 

Front wheel .. le ~ bolt .. . ...•..•....•.•..•.• 
Rear ASS rotor bolt. ..... . ........... . 
Rear brake caJiper Iron! slid$" pin .......••• 
Rear brake caliper r&ar moun~ng boIVsllder pin 
Rear brake pad rlItalning pin ...................... . 
Aear brake pad rlItalning pin plug 
Rear braI<e disc bolts. . . • . • . . .......... .•.. 
Rear brake ma5* cyInder mounting bolts ... •....•.•..•.• 
Rear sprockeI nuts............ . ......... . ""Nm "'Nm Rear whllellIXIe nut .. , .•... 

1 General information 

All models ani litted with cast ~ """""'" 
00signed lor tubeless tyI'8S ooIy. 

Bottllront and r68r bfakes are hydraulically
operaled d isc: brake'. 

TI'HIlront brak<l$ h •• , twin floatirIQ d iscs. 
On 52 models. the brake caliptlfS have four 
0pp<lSI!d pistoro. AI 0Iher models are eqo.ipped 
wilt> ~'*"'o~"1he fIont. 

The _ brake on .. models Is a single disc 
with a single-piston IIiOOg caiper. 

ASS 1$ . iailable on c.nain modtIs. 
Orive Iro'T\ the gearbox 10 the r68r wheel la 

by ehain and sprt>ekeb. 
Caullon, (Jlsc ",.k, compoll,nls rar.ty 
t"fqulrt diusumb/y. 00 nol diuutmbl. 
componefll. unless .t..c>Iulety ntCesul)'. 

" en hydnlllle brak, "n. Is /ooHIIed, the 
,nllre .yllem mll.' ba dl ..... mbl.d, 
drained, r;laanod 'IOd th.n properly filled 
. lId bl.d IlPOII re .... mbly. 00 1101 u.re 
.olv.nl. on Intam.1 brake components. 
So/l;.nts .. HI call .. the _I. to swfil .nd 
dNtot'f. u.. <>My e~" DOT .. _. RINd .... 

dtn_11N"8d alcohol for c~.nlnfl. Use C8I1I 
when wM/ng wflh II.-.k. fluid as fI can 

Injure your.".. .nd fI wHl damage pelnt 
1IIrlac:e •• nd pial/le perts. 

2 Front brake pads 

lA Warning: Th. dllSI cr •• t.d ill Ih. brake system m.y conI.'" 
.abe.to., which Is h.rmful lo 

health. NaiIw blow fI out wllh compre 
." end don't Inhale,.",. of IL An ~v04 
f iltering mask .hollld b. worn wh •• 
"""*"'fI on the brakes. 



2.1. UndottMsIide<-piM •.• 

TWo-piston sffding caliper 
1 Undo the calipe. sl ide. pins and d.aw the 
caliper oH the d isc (aee lIIustrationsl. The 
pads wI" remain In the calipe. bracket Note, 
Do not opereta tlNl btaka lever wilfUl IINI 
caJi{W 1$ off I'- bracket. 
2 Uft \tit out. and irvW" pads off the brac;kel 
I." lIIu.tratlon_l. Note tl'>ll location of the 
anti·ch.lt.,. thlm on the back 01 the inn •• 
"",. 
3 Noe. the location of the pad ptates on the 
br.ckel .ro the pad spring nside the ~ 
1 ... 1t ..... lt1Itlons). 
" Inspect the suriace of nch pad for 
contamination and check lhal the llictloo 
malerial has not worn down to the HfYice 
hmlt (He Chapter I. Section 11). I1 aither 
~ i. wom down to. or beyond Ihe IImll. I. 
touled wllh oil or " .saM, or is heavily sco<ed 
or damaged. bolh pads in each callper must 
bt' raplace(! with new ones. Not., It /5 no/ 
pOni/)/e to degrHSfI the friction mefftriel- If 
I'- pad$ .re contaminated in any way I'-y 
must be repI««I with new """" 
5 Check that .. ch pad has worn ""enry ., 
...." end . .ro !hat each ha$ the same a-nount 
of _ as the othw. If uneven wear is ~. 
one of the plSlons is probably sticking in the 
callper. In which case thoe caliper musl bt' 
owwh8u1ed lMe Sectioo 3). 
e 11 the pads are In ,,000 conditioo cl.an 
them cat9lulfy, usillll a fine wi(9 brush which 
fa completely 1Tge 01 011 and grease, to remo'\Ie 
. ,1 traces 01 road din and corrosJon. Using a 

2.3b L.....,.,UolI <>1 th • .,..d ~priny 

2.1b .•• ItId dnlw ttM calipe< off 

pointed instrument. dig O<Jt any otmbedded 
panicles oIlore9n matter. 
7 Spray the Inside 01 the calipe' w~h brake 
system cleaner, paying panlcul .. attention 
10 the eKposec section ot both pistons 10 
_ any dirt or debris that could cause lhoe 

MIlls to be darraged. If required. remove the 
pad epmg. noMg IlOW ~ fits ( ... illustration 
UbI. ~ any traces 01 corrosion which 
might cause flicking 01 the callper/pad -. 8 Checlt the co1di1ion of the brake disc 1_ 
Section 4). 

11 11 new pads are bei"ll f l"ed, push the 
platona ,11 the way back Into Ih. callpe< 
to C(9'" room tor thotm Isee illustration), 
PUlh the pl,toos u$lng finper pr .. SUflI Of a 
Dieea of wood as ,,"veraoe. Of pt""" Ih" nIt1 

z." Pu.h _ ptstons t>ac~ Into_ 
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2.2a un out ttM outer ... 

pads bacI< In the caliper aod UN 'lIrge. nat
bladed screwdriver InHned batween them 
Isee Slep 1t for machines tilled with ABS). 
Alternatively obtain a piston let.aetln" tool 
from a good tool supplier ( .... Illustration). 
10 A3 the pistons a(9 pushed into the caliper, 
braka fluid will be displaced back Into lhoe 
.-voir on thoe mast ... <::yIincIw. Depending on 
the initial level. it may be necessary to _ 
the reservoir cap. plate and diaptngm. and 
~ out some IIuid 1_ Pre-ride cIIecIm). 
11 On machines rflled ..nth ASS it will ba 
necessary to open the caIiper bleed valve to 
enable the pistons 10 ba pushed t>ack Into 
the caliper. Remo-.re the bleed valve CIj). then 
attach a length 01 cI6ar hose to the vatve and 
Diace the open end in a suitable eon,., ...... 
O""n I"'" valve and .~erl prenure On the 

2.90 set-up using I commerelally 
available pistoo ratracUng tool 
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2.2Oa ••• IMn pul out tIM pin ••• 

pistons ,'H illustrations). Take great care 
not 10 dnlw any air inlO the system. W In doubt, 
bleed the brake aft_ard5 (see Section 11). 
t 2 W any 01 the pistons appear to be ,!l(:klng 
In the caliper. the caliper must be ovem.u led 
(_ Section 3). 
13 Smear the backs 01 the pads lightly w~h 
copper·based grease. making SIiI"fI tllat none 
gets on the front or sides of the pad,. Don', 
fofgel the anti-chatter shim !ha! is dipptd on 
the *" of !ha ....... pad. 
14 Make tu ... Ihat the pad pla'n are In 
position on the cellper bracket I_'llustration 
2.3a). Install the pads so that the lriction 
matMai laces the disc 1_ lUultretlonl :L2Io 
and b). 

-

:t.22 front bnlke componenll ,--2 Anti-d"Jelter sIVm 
3 Pa<I spfing 
4 Pad pin end R-<:/ips 

2.2011 ... and lift olf tM pad aprIng 

15 11 removed. Install the pad apring I_ 
illustration 2.3b) . Slide the callper onto the 
disc. liking care not to dislodge the brake 
.,.ds, and HCure it with the sllder pins (_ 
iIIu, trallons 2. tb and a, . TIghten the slider 
pint to Iha torque setting specified at the 
!>&ginning of this Chapter. 
le Operale lhe brake IIIv .. 58veral tl ..... to 
bring !ha pads into contact with the dlSCf;. 
17 Check the lluid level in the mast ... cy1inder 
resetVOir (918 PnHIde cheeSes) . 
18 Check the operation 01 the brake beltn 
riding the lIlOIorcycIe. 

Opposed-piston CBI/per 
" FIemo\'e the R--clip from nch end 01 the 
pad relair1i-.g pin 1_ il'ustrallon) . 
20 Withdraw the pin, noting how It lits 
through thI! pad s.pring a nd "'"0 .... the pad 

2.25 Ensure the upoH<l ends ollhe 
caU"..- pI. tone (arrowed) "'. ct .. n 

spring. noting which way round 1\ f~. 
IIlullnrtJons' . 
21 Withdraw the pad. from the 

caliper. noting how they ~;'~£~::"~' ::~;~ Nole lhe Io<.:ation 01 the 
the back of both pads. No te' 
the brake /!Jver whj/e the ~ds ere oul 
alJiper. 
22 Follow the procedure In 
inspect end clean !ha 

"""'"' retaining pin. If Ihe pin is worn. 
A-cUp$ ate di$torted or corrocled, 
them and fit r.w ~ on renMIT'tIIy. 
23 Spray 'he Inside ot lhe nilper 
brake .yste m cle.1'I8I' to remove 

and remove any traces ":::::"::~;;:~ 
might cause sticking of the 

Sod"''', 
the condition 011'" ,,~., "," It 

all way i 
room for !he new CC,_-,,_, -;,C_"_' 
then Instal the caliper. 
2tI Smear the backs 01 the .,.d. and 
pad pin lightly with coppe .... based 
making sure that none gelS on 
o. $ide$ 01 the pad •. Ens.:";";";'~dl 
anti-dialler shims are cliPf*:l " 
both pads. 
21 Inse" ttle padS ,nlO '.""".' " ~ 



t~. I rlctlon material laces the disc I ... 
illustration). 
28 Fi\1hI pad spring onto Ihe pads. making 
sure the arrow points in the direction of normal 
disc. fOtation (1IIfIIlIuslratlon). 
2CI InSlrt t~e pad retaining pin throug~ the 
1\01. in the outside edge 01 the calip&!" and 
the outer pad. then press down on Ihe pad 
spring and push the pin Ittrougn IhIt spring. 
thin lI"'oug~ thl hole in IhI inn ... pad and 
IhI inside edge of the caliper (see I!ustratiotl 
."",. 
30 Insllll I~' R-clips. using new ones II 
necessary lsee Nlustratlon 2..19). 
31 Operate the brakllever """eralti~ 10 
Dring the P'Cia Into o;ontac:1 with Ihe dIsca. 
32 ChecIr. the fluid level in the maSI ... C\'IO'lder 
rHfII"VOIf (see Pre-tide checks). 
33 Check t~. operation 01 the brake before 
riding thlt motorcy<::1e 

3 Front brake calipers 

Warnln,,: If a "aUp'r la In need 
~ of an overhlul III old brake 

Lll. fluJd should be flushed from ,11. 
.... , ..... Also, file dusl r:ruled b,

'hi blakl 1,...'lm ""'Y contain label/cn, 
whkll Is hlrmfullo your hl8Jth. Neiler blow 
It ourwllll oompt'ISSId air Ind do nol/nlllll 
"'Y of 11. An ~v«J fill.,;ng mask should 
b. worn wll.n work/n" on Ihl brak ••• 
Overllaul mual be don. in a .pot/a .. ly 
cl,an work lraa 10 avoid contam/nallon 

". 

3.28 Un.crIW the bolt securing the brake 
no .. to tne Tork Iag 

2.27 Ensura tha friction matarbol on both 
pads 1_ the brake di.c 

.nd poAibtfl f~lura of Ill' lInkl hydraulic 

.yl/,m componenls. Do nOI. under ,ny 
clrcumslen""" usa palrolaum-bl,.d 
.olvanls 10 "~In brake part •. U •• clll" 
DOT 4 brekl fluid. dedlutad brakl cIa,n.,
or d .... tum a.'<:oIIo/ o"IY, as described. To 
pfllvenl damage from aplll.d br.kI fluid, 
a/wa,... cov ..... pelntworl< wll.n worl<!ng on 
,lie linking I)'Stem. 
Nota: If the ClIJi(.er is being 0IIfIt1>auIId (uw.IJy 
.w. /0 sUcking pi$tons or fluid INks) tNd 
f/IrougIlllII en ... p10CIdure tits! end IMM 
__ that )'CU "..... obIBitwJd IIIIIhI ...... Pftff 
~. IncJtxJino _ new DOT 4 br'II<e 

""" Two-piston sliding caJiper 

Removal 

1 To dlsplacl the left-hand callpar (a.g. lor 
wh~ removaij. first undo the bo~ secunng the 

3.2b Callper bracket mounting boU. (AI. 
N.,t. the A"S wlr1nll IIU .... (e) 
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2.28 Arww on pad spring ahouId point to ... ""'" 
Inke hose union to the IorI< (see IUu,trl:tion) . 
Undo the calipar bfackat mounting boIIa ....:t 
IIIlde the calipar assembfy off the brak. (l;sc 
(s .. Illustrations) . Secure the caflpar 10 the 
motorcycle with a cable-I .. 10 avoid $training 
t~a brake ~osa. Nota: Do nol o~r.ta I~ 

/:VlIktI lever wlliJa 9it1!er caJjper ~ 0" 11. disc. 
2 To displace Ihe righl·kand callper ( •. g. for 
wheel removaQ. first undo the bolt securing 
the brake hose 10 the IorI< lsee lIIustretlon). 
On machines fitted with ASS. unOo thlt bolt 
securing the ASS H01SOr and draw !hi MtI$(IO" 

out of its mounting plate ( .... s.<:tion 17). 
Undo t~e callper bracket mounting bolt. 
noting . ..mere fitted. the ASS wiring g<.OdI. Md 
slide the car.per assembly 011 the brake disc 
f_ illustrations). Sacln the callper to the 
motorcycle with a cable-t .. to aYOid straining 
the brake hose. 
3 ~ the calipar is being oomplately remO\'ed 
or overhauled. note Ihe al ignment of the 

3.2c SlIdfI the caliper .... mbly off the dIIK 
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3.3a Noteihl:> alignmant of the brake ha"" 
banjo fitting (lIlTowed) 

braka hoSt! banjo lilting with the callper. then 
unscrew the banjo bQjt and d9tach Ihe (lIting 
(SH illustrations). Be prepared w~h a rag to 
catch any drops of brakll nuid. Soot the banjo 
union wittl a suitable nut and bolt and two new 
sealing washers ISH illustration). Discard the 
old SIIaling waShllrl! as new ones must be 
used on reaSS&lTlb/y. 
4 UndO the caliper slidllr pins and draw 
the ca liper off ~s bracket (see Illustrations 
2.1& and b) . If rtlquirlld. lift off thll brake 
pads (81111 Illustrations 2.2a and b) . than 
undo th9 caliper brackllt mounting bolts and 
remOvlI the bracket (see Steps 1 and 2: as 
appUcable). 

Overhaul 

5 Clean the IIxterlor of thll caliper w~h brakll 
sy>Otem c_. Chee!< the pad op<itlg - W ~ i~ 

3.6& U"" s block of wood • . • 

3.T Blocking OrM! oiston whi ltt the other Is 
fOfCad DIll. under air pressu", 

3.30 Detach the banjo fitting, catchlng_ny 
retIldual braka fluid with rag 

worn Of corroded. discard il and m a new one 
on installation (_Illustration 2.30). 
6 Us;ng low pres&Q compressed air dil"llCled 
into the brake fiu id inlet , eaSll thll pistons 
out of the caliper b<>dy. PlaclI a b lock of 
wood or a .... ad of rag between the pistons 
and the ca lipllr to act as a cushion (8&11 
illustrations!. Makll surll both p istons arll 
d isplaced at Ihll samll limll. Notll: If the 
air pressure is too high and tha pistons are 
forCIId out, the caf!par and/or pistons may be -. 7 11 one piston sllcks . block the other to 
prevllnt it coming out of its borll ful ly whilll 
continuIng to apply aIr pressul'll 10 dislod911 
thl! stock piston (SIIII Illustration). 

A 
W&mlng: Never place your fingers 

I In front of the p is tons In an 
• 8t1~mpt to c8tch or pmtac' th<tm 

3.6b .. • or 8 wad 01 rag to cushion the 
pistons agalMt ihI:> caliPllr 

3.8 The pistons a", diffe",nt slzlIs • mark 
Ihlllr locations in tile caliPllr 

3.30 Seal tile banjo littlng as descr 
noteihe $IIaling washers (amlw 

when 8pp/ring compressfKi air, es 
could fflsult. 
8 The pistons al'll of two d ilfllfeOt sit 
Spec]frcatlons al the beginniog of Ihis Cl 
Mark each piS(on head and lhe cali~ 
with a sui(able marker 10 ensure It 
pistons can be matched to (heir origiN 
on reassembly (s ... Illustration). 
9 If a piston stickS in its bore and car 
d isplaced, the caliper will have (0 be '" 
witll a Mw one. 
C8ufion: Do not fry to remove the ~ 
by levering tll<tm out, or by using pi. 
eny otller grips. 
to RllmO'le the d<>s1 seals and the 
seals from the piston bores uSing 
wooden or plastic tool to avoid scratch 
bores (Sllll li!ustrption). Discard lhe 91 
new """~ m,,~! ha filtAtl nn ... ~ ... ~Il/y. 

11 Clean Ihe pistons and bores WIth 
DOT 4 brake fluid . Blow compress 
through Ihe fluid passages in Ihll cd 
IInsurll they are clear (make sure Ih. 
fille(lId and uolubricateo1. 
Ceulion: Do not, under 8ny r:ircumsn 
use • p8troleum·based solvent to 
bnllc"perfs. 
12 Insped \hl:l caliper bores and pistc 
sign5 of corrosion, nicks and burrs an 
of plating. If sur/aCI:I defects are Pl"1I5e1 
caJ ipe< assemt>y must be replaced with 
one. If the caliper is In bad shaPII th8 r 
cylinder shou ld also be checked. 
13 Comparll \hll new seals and me 
them if necessary 10 enSurll lhat the c 

3.10 RemOVll tllII seals carelully 10 '" 
damage to IhII bore and ""al groo~ 
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3.13 Check the size 01 the ne ..... seals to ensure they ore fitted 3.14 Fit the new plst.,., seals and dust seals Into the appropriete 
9rooves [arrow&d) correctly 

seals are fitted in thll correct bores (see 
. ustrati.,.,). 
14 Lubricatll the nllw piston seals with the 
Qrake grease suppt ied in the rebuild kit. or 
with clean DOT 4 brake fluid if preferred. then 
carelully lit them into the k>wer grooves in !he 
calipe< bores (SH Il lustration). 
15 Lubricate the n<!W dust seals and fit them 
" to !he upPDr grooves In the caliper bores. 
1& Lubricate the pistons and fit them. 
dosed-lInd first. into the caliper bores (8H 
illustration) . Using your thumbs. push thll 
pcslonS all the way in. making Sure they enter 
me bores squarely and do not displace the _S (SMllllustretion). Wipe away 8flye~cess 
lJbricant as ~ will attract dirt. 

~stallation 

11 If tha call per assembly was simply 
(l splaced. ease the brake pads apart with 
~ large, flat-blade<! screwdriver to provide 
dearanee for the diSC, then slide the callpef 
,,10 place (see illustration 3.1e). Make Sure 
IM pads sit squarely each side of the disc. 
IMn Install thll bracket mounting bo~s and 
IOgnten Ihem to the lorque ."tting specified 
.s. Ihe beginning 01 this Chapt", 00n1 fOfget 
10 .""Ure the ASS wiring guida and inslall 
1118 sensor. where lilted (see S",,'ion 1 7). 
Se<::ure the brake hose to the fork slicler (_ 
" slrations 3.1a or 3.2a). Opefate!he brake 
lever several t imes to bring Ih. pads Inlo 
contact w~h the discs. 
1& If !he caliper has been ovemau~. clean 
~ old grease 011 th" slider pins and check 
\hem fo, w.,.r and pitting. If the pins are 
e:a.maged. replace them with nllW onlls. 
Lubricate the pins with a smear of sil icone 
-.d brake assembty grease. 
19 Remove any traces of com:>sion from !he 
caltper brac~et which might cause s1icking 
cl \he caJipe,lpad operation. Eosuro that the 
pad plates are In good condition and are 
dpped securely in place on the bracket (SH 
.. strall.,.,). 
20 In.~1I lne calip<>!" brneket Bnd lightOl"l lno 

3.1611 fn"" the pistons closed end li"" 

mounting ~ts to the tOlqIle setting specmed 
at the beglrniog of this Chapter. 
21 Installlhe brake pads {see Illustrations 
2.2a and b~ 
22 Ensure that the pad spring Is In place 
inside the caliper, then sl ide the caJiper onlO 
the disc. taking Care oot to dislod9'l !he brake 
pads. and secure it with Ihe slider pins {s" 
iIIuetretlom 2.1b end al . Tighten the slide, 
pins 10 th~ torque setting specified al the 
beginning of this Chapter . 
23 Connect the brake hos" 10 the caliper. 
using new s.,.ling washers 00 each side of 
the banjo ffting . Align the fitting as noted on 
removal. Tighten the banjo bolt to the tOlqIle 

3.19 Fit ntlW pad plate. If lHIC&S5ory and 
ensu .. they 111 .. S&CU .. 

3.1Gb Push lINo pistons In squarely Lnlng 
","od pressure 

setting sp""llled at the beginning of thi s 
Chapter. 
24 Top-up the brake fluid roservo1r w~h new 
DOT 4 brake fluid (see Pre-ride ehects) anC 
bleed the 5ystOOl as described In Section 11. 
25 Ch""k that Ihere are no fiuid leaks and 
Ihoroughry test the operation of the bra~e 
befon! riding the motorcycte. 

Opposed-piston cal/per 
Removal 
26 To displace the left-hand calipe' (e.g. fOl 
w'-l remova~. first release the brake hoSll$ 
from the clip 00 the side of the front mudguard 
(_ illustration). Undo the caJiper mounting 

3.2611 ReleDse the brak .. hoses from the 
clip 
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boItt -.nd IIIlde !he caliper off !he brake disc 
( ... illustrations). Secu~ tlte caI/per to tlte 
motO<eyele w~h a cable lie to avoid Ilrall1lng 
t~ brake host!. Nole: Do nor operete rile 
br.x.!fIver wlli!fl either caliper Is off ifJ di$c. 
27 To cllspj~ the right_hand callper (e.g. lor 
wheel ......,...Q, 11",1 ~Ieast! lite br.ke IIoH 
Irom the clip on the lop 01 the fronl mudguerd I'" IIlullrlllon). On machines fitted w~h 
ASS. undo tn. boil securing Ihe ASS *-' 
and draw Itwo sensor olil of lis mounllng 
pili. (_ Seclion 11). Undo II>e Gallper 
mounting bOlts nollng, where fitted, Ihi' ASS 
wWIng guide. and ..., the caUper .-nbly 
0111he brake <be. SeI;un! the ceI~ 10 the 
ITICIIOrC:y(;Io with D cable tie to .void s~ 
tilt b<akl hose. See Note above. 
28 If the caiiper is being compIelely _ed 
or ovemluled, flrsl lollow lhe proc:edu" In 
Sto:toon 2 ..,..; """""~ the htAke r-ok. 

3.29 Not. the alignmfNtt of the banJo 
fittings farrowed) 

3.330 Holding the pislom with a block of 
wood while a-ppIyIng Gomprassad air 10 

upellhe PlSlons oppoSIte 

29 NOle lhe alignment of the brake hon 
banjo fittingls) with the caliper. then \ll"lKfSW 
IfIe banJO boil and delach Ihe litt'ng(') , ... 
illustration). Not ... that theta .re Iwo IIlIings 
on the left·hand lide. Be prepared wllh I 
rag 10 calch any drops of b<ak. Iluld. S.al 
the banjo onion with a suitable nvi and botl 
and two or three new S1.IIng wlSha .. as 
applicable l.ee Illustrat ion 3.3c) . Ollloeard 
Ihi' old SfIII"1Ilg washers as MW on.s musl bt 
l.-ad on reusembly. 
30 UnckI the ceI;per mounting boItl end IIide 
the caliper off the brake disc (NI Steps 26 
or 27 IS ap;llio;able). 

Ovemaul 

31 Clean the exterior 01 the calIper with brake 
IY't.." cl&nar. 
32 DOfI 10 their construclion, 11 Is aaslet 10 
ovemaul one side of the callper and refit lhe 

3.3311 Push the pislons on one side of Ihi
cal"pef fully InlO IIIeIr bore • 

• • 

3.330 Holdng the pislOflI with a retracting 
1001 and brlke pad 

oomponeots belonl worI<ing ";,:::::.:. 
"the. than 'ernoYf! all tn, , 
~ .. 
" I I bores until they -c-.:: =. 

""'" 
" 

sticks. block the 

OUI of lit bore.,;",' : .. , 

3.34 Ease the piSIOflI out by hand 
they a~ sufflcienlly dlsplaced 



3.38 Remove the old seals carelully to 
avoid damage to the bore and .... al groove 

37 1I a pislon slicks in ~s bore and cannot be 
displaced, the caliper will hava 10 be replaced 
w~h a new one. 
Caution: Do nolll)' to remova Ihe pistons 
by levering them out, or by using pliers or 
any olher grips. Do not attempt 10 remove 
the ca/ipar bore plugs on the oulsidtl of the 
cllliper. 
38 Remove the dust seals and the piston 
seals Irom the piston bores using a soft 
wooden 00' plastic tool to avoid scratching the 
bores ( ...... Illustration). Discard the seals as 
new ones musl be fitted On raassembly. 
39 Follow the procedure in Sleps 11 and 12 
to clean and inspect the pistons and bores 100' 
wew and damage. 
40 Compare the new sea ls and meaSure 
them il necessary to ensure that the conaet 
seals are lilled in the correct bores (see 
lIIustratioo 3.13). 
41 LUDriCate tM new piston seals with the 
bra~e grease suppl ied In the rebu ild kil, Of 

with clean DOT 4 brake fluid n preferred. then 
carefuHy I~ them into the lowe< grooves In the 
calipe<' bores. 
42 Lubtica!e the new dust seals and fit them 
into the upper grooves in the calipe<' bores. 
43 lubricate the pistons and fit Ihem, 
closed-end lirst, into Ihe caliper bores (_ 
illustrations). Using your thumbS, push the 
pistons al l lhe way in. making sure they enter 
the bores squarely and do not displace Ihe 
seals. Wipe away any excess luMcanl as il 
will attract dirt. 
44 Now hold these p istons In placo as 

3.48 Always lit new &ealing washers on 
both sides 01 the banlo union 

3.43a Lubricate the pistons .• , 

described in Step 33 and follow the same 
procedure to ovemaul the other side of the 
caliper. 

Installation 
45 II Ihe ca iper assembly was simply 
displaced, ea$e the brake pads apart with 
a large, lIal-b/aded screwdriver to prov ide 
clearance for the d isc, Ihen slide the caliper 
Into place (SH Illustration 3.26c). Make sure 
the pads sit squarely each side ol lhe disc, 
then install lhe mounllng bolts and tighten 
them to Ihe torque sell ing specilied at the 
beginn ing of this Chapler. Oon'l lorgel to 
secure Ihe ASS wiring guide and install the 
sensor. where Med (see Seclion 17). Secure 
the btake hose with the appropriale c lip (see 
illustrations 3,268 or 27). Opetale the brake 
le~er several times to bring Ihe pads inlo 
contact with the discs. 
46 If the callp&r has been overhauled, ensure 
all the pistons are pushed back into their 
bores, Ihen instalt Ihe calipe, and tighten 
the mounting bolts to the spe<:ified lorque 
setting. 
41 Inslal l llle brake pads (see Section 2). 
48 If removed, connect the brake hose(s) to 
the callper, u' ing new sealing washers on 
oach side of th~ banjo flfling (see illusttatlon). 
Note that on the ~-hand side, an additional 
sealing washe' should be fitted betw&e<1 lhe 
two banjo unions. Al ign the litting as rlOIed on 
removal. Tighten the banjo bolt to the lorque 
selling specified at the beginning of this 
Chapler. 
49 Top-up th. hydrauliC reservoir with new 

4.2 Measuring brake disc thickness 
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. and push tl>em all the way Into 
their bonos 

DOT 4 brake fluid (!;88 Pro-ride checks) and 
bleed tile syslem as described in Seclion 11 . 
50 Check that Ihere are no fl uid leaks and 
thoroughly test the operation 01 the brake 
befOfll riding the molorcycle. 

4 Front brake discs 

Inspection 
1 Inspect Ihe surface 01 each disc 100' score 
marks and olher damage. lIghl sc ralches 
are normal after use and will rlOI affect btake 
operation, but <loop grooves and heavy score 
marks will reduce braking efficiency and 
a=elerate pad wOOf. 11 e disc is badly grooved 
il must be reptaoed w~h a new one. 
2 The disc must 001 be allowed 10 wear down 
10 a Ihickness less lhan lhe service lim;l listed 
in this Chapte<'s Specifications. The thickness 
of the disc can be checked w~h a micrometer 
( ...... Itluslratloo). If lho thickness of tile d isc 
is less than the service limit. a new one mUSI 
be fitted. 
3 To check d isc runout, support the bike 
upright SO Ihat the front wheel is raised off 
the ground. Mount a d ial gauge 10 a lork 
fag, wilh Ihe plunger on the gauge touching 
the surface 01 the disc about 10 mm (112 in) 
tmm the outer edge (see Illustration). Rotale 
the whee l and walch Ihe gauge needle. 
comparing Ihe reading wil h the limit listed 
;n Ihe Spec ifications al Ihe beginning 01 this 

4.3 Set·up fot Checklng brake disc runcut 
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4.5 Undo u.. bolt. (arrow«!) -'" .. mov_ 
the di!lC 

CII.ptef. I1 tile rul'lOUt Is greater tlllon tll. 
service limit. clle-ck the wlleel bearings lor 
play (_ Chepter I). "\lie bNrIngs a'1l worn. 
install new ones (see Section 16) and repeat 
this clle-ck. I1 di!IC runovt il slilt ucessive . a 
,-- pair 01 di$C:S willIave to be fiI*I. 

Removal 
4 Remove ,"-Ironl wIIeeI ($oM section 14). 
Calltlon: Oon'l lay the WhHI down .nd 
allow It 10 ... 1 on eith_r dilC - Ih.y could 
bocom. warp.d. Sel the wh •• , on wood 
blocle •• 0 Ih" wh"", rim .upports the 
weight of the wile«. 
5 " y<lO.I are not ~ '"- diK with a ,-
one. mark the NUlIionsIIip of the cbe ID the 
wIleeI 80 that it can be installed in the same 
posltlon. Unacrew the disc relalning bolts. 
loosening them evenly and a littl. at a time in 
a criss..;,,». patt"rn 10 avoid distort ing Ihe 
disc, tllen remov .. tha disc from the wheel 
lHe IIlu.tratlon). 

Installation 
6 Before irI$taIIing the disc, "'*'" .... !lien! 
Is no dirt Of corrosion where Ilia disc seats 
on the hub. particularly right In Ilia angl. 01 
the seat. If the disc does not all Ilat when ~ Is 
boiled down. it will appear 10 be warped when 
checl<ed or when the front brake la Lead. 
7 InI.t.1t Ih' disc on Ihe wheel; align the 
prey;ou$ly apPlied register mart<. it you .. 
reinstalling the original disc. 
8 Clean tlla Ihreads 01 tlla disc mounting 
boils. tllan apply a suitabl. non·permanent 
thread lock ing compound. Install Ihe bolts 

5.2 Ole<:onn.-ct the brake l!gllt switcll 
... ,ring conneetort (.rrowed) 

and tightlfl them owen\y and • little at a m..
in I Cfias..:ross panern to the IDfqU6 setting 
specified at Ih. beginning 01 Ihls Chapter. 
ClNn lhe brake disc using acetone or brake 
system ee.ner. If a new breke dis<: has been 
inI~, NfTIO\'8 .-ry proCeeti'ltl coating from 
its WOI'kio-.:I Sl.riace5. Not.: " ~ discs ".... 
beer! fitI«I. e/so fir ~ brake pads. 
Ii Iostalll~ front wIleeI (_ Sectloo 14). 
10 Operlte tile brake lev.r Mv.rel times 
to bring t'>e pads Inlo contact with IIIe disc. 
Cheek Ih" operalion o r the br.ke carefully 
before riding the motoreyelol. 

5 Front brake master cylinder 

A W.rnlnQ: If rh. br. le_ ma.t.r ill cylinder Is in nMd of an overlr.ul 
.11 old br."" fluid .hould b. 

flu.hed f10m the .y"""'. av.ri'!aul mu" 
be done ... spotleM/y cINtt WOlf< ..... to 
.1IOid contanHnBlion end pouJbIe f.nu,. of 
rh. br.le_ hydrtlullc .y.'.m component •. 
Do nor, und.r any circumstances, us_ 
p.'ro/eum·b.s.d sol ... rllI ro cl.an 
bnllle p.,II. Use cl ... n DOT" bnllre fluid, 
d"dlc.'ed brak. cl ... rle, or d.nalur.d 
.'coho! only, .s duc,lb.d. To pr .... nt 
d.m.Q_ lrom spilled Mele. I'uid, alway. 
cO""r pelnlwork wh_n working Orl th_ 
bnllelrlQ '1IIem. 
Nol,,: "the master cylinder Is belfI\I overheu/«1 
{uSIJe/1y dI.JIJ to sticllifIfJ or poor action. or fhJld 

6.4<1 Not __ .Iign_ of u... c .... ",'" .. tu. 5.4b UnKr.w the cl.mp bott •• nd ",mov" 
IIIe .-.gIst", mark (arrowedj cl.mp 

5.3 Loosen u.. bIonjo bolt tAj. 
.lIgnm"'" 01 u.. bIonJo fitting .. ith tM 

mII,l .. cylinder {B} 

JuIrs) rNd /htougII "::::: ;:::;':.~I tltId ma~e sure ther ~ 
new patls requited, /neJtJding some new 
4 brake fluid. 

Removal 
1 If Ih. Iighl.1IIn<f mirror is mounted 
lhe master cylinder. remov. the mirror 
Chapter 7). 
2 Disconnect th. brake lighl switch 
connectors {se. lIlust",tlon) . 
3 If IIIe master cylinder Is being =","001 
r.mov"d or ov"rll."lad. loos" n, 
tempoo'8lilv re-lighten. the brake haM 

bolt - note tile alignment of the •• ;;;;;, ,;j 
with the ma5t&< C] 

un,cr"w clamp bolt~.~,~"~,~.:~~ clamp. rooting how I1 /its 
" the master cylinder Is 
MC .... it with • ", ... , . 

the brake ~. Keep the reservoir "" .. t 
prevent lIIr entering tile syslem. 

5 T~ f'O<TIO\Ie the :::.:~',::~::~'~ ~:;'I~ 

upright position to pt.-.t fluid 
the oki saallng w.shen III new ;;;;~ ,;"~, 
used on reassombly. 
6 Undo the r.servolr top scr.Wl 

5.5 Not. tile .. aling ~;;;;;;{.;;;;;;., 
both sides 01 the bIonjo fitting 



• 

$.9 W"-hdraw the puahrod and boot 

..move the top. the diaplngm pIaIe and the 
diaphragm (see PrtI-ride ~~ks). Drain the 
brake lkJid Into. suitable eonlao-. Wipe any 
NIT\aining IIuid out of the ~ with • Clean 
",. 
7 If r&qUlred. undo thlt sc ... w securing thot 
brake lighl swil~h and remoYlt the switch laM 
IIlullnltlOfl). 
I t.Jrda the ....... pivot bolt 1oo;I<nut, !hoWl (hw 

out the ~ boil and sepIrlIllt the ....... from 
In. master cytinder lsee Il lultrationS). 
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• 
5.8a ••• theII pull out the pivot boH ••• 

5.108 Note thlt loeatlon of the clrcllp 
larrowed) 

Overhaul 
9 Aamova 'ha pushrod and boot (nit 
ut ... t.-atlon) 
10 The pilfon as&embly Is secured by a 
COl"CIip (SH 111~ltrltlOfl). Using circlip pliers. 
r&rTIOve the circllp. then drlw out the piston 
and apring 'SH IlIustraIlOflI ). 
11 Lay the Pl111 out In order as they 
.... removed 10 Pfevenl confusion during 
_bIy 1_ IUuslnltlon). 

i5.8b .•. 1IOd......-. the bmtt. '--

5.1011 Aemovethe clrcllp •.. 

12 Cttoan Inside the mUler cylincla< with 
fresh OOT 4 brm ftuid. If compresM(l ... is 
available, blow It IhfOlIIIh the fluid past&ges 
10 .........., Iho)' ..,. cl ..... (make s ..... the .w ... 
/jIered and ..nutwicaled). 
CauUon: Do not, Uf>det" any cJn;:umsl~ 

use a p ltlro"um-b,ued so/Votn l to ~/ean 
bnlka parts. 
13 Check the master cylinder bore lor 
corroeion. scratches. nicks and son ma1<s. 
If damage or wlte' is Itvldent, the mastltr 

5. t Oc ••• and dnlw out the piston and aprir>g 5. t 1 Front brake master cylinder componotnb 

, Circip 4 Brakot ~ 6 Banjo boil .00 
2 PushfOd and bool 5 Pivot bolt and NtIIing was/loJlll 
3 Piston and Ipting IocI<nuI 
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5.15 Fit the n8rTOw end of thoe spring onto 
the pletoo 

cylinder most be f8I)Iaced with a new 001. tI 
the mast .. cyInder is in poor condition. tt...I 
the c.Iipers should be checked as well. 
14 The pushrod IU1(I boot. cin::lip, piston (with 
Hals) aod spring are Wlcluded In the master 
cylinder rebuild kit. UH all of the new pans. 
re.gtrdr.ss of the apptrent condition of the 
old ones, Fit them In the reverse order of 
dinslITbIy. 
15 Fn tIM narrow end 01 tIM spring ewer thoe 
Inner end of the p iston (ua lIIultratlon). 
Lubrl<:ata the pi ston and suals with c lean 
brake fluid and fit the assembly In to tha 
mlSler cyWIde<. w;o. end 01 thoe s.pMg 1nl 
(_ Mlultration S.I Dc). 
18 Otpress the piston and install the ~ 
clrcllp. making sore ~ I. properly located in the 
glOOve I .... illustrations 5.1 Ob and a). 
11 If not already a .. ambled. fit the boot 
onln 1Il00 pushrod .., Ihl! ~ local •• In Iha 

8.2 Unscrew Ih" front and .... r slid" pin. 

5.11 Ensure thoe boot I1 pressed Into the 
reee .. (trrowed) In the mllter cylinder 

gtOO'Ia oo:he pusIvod 1_ InultratIon 5.e) . 
locata the pushrod ..... t tIM outer end of 
tIM piston and press tIM boot Into place (_ 

lIIuslr1ltionl· 
IS Inspact tha fluid reservoir top. diaphragm 
p lala sod diaphragm and replac" them with 
new on. ~ they are daInaQad or deteriorated, 

Installation 
19 If the mast" r <:yllnd,r was simply 
displaced, follow the procedure In Step 22 to 
install it on the handlebar. connect the Mk' 
light switch wiring connectors (_ Uluslratlon 
5.2) and. If removad, 1n1",1I th" mirror (_ 

"'-0. 
20 11 the maSler cylinder has betn 
o.....mauied.lubricat" tIM Mke lever pivol boil 
and the contact areas betw"" 1118 IIIIer and 
il$ bracket with a smear of grease. Install tIM 
br31<8 Icwor and 3COU<to it wilt> the pivot bolt 

8.3 Ralea .. the ASS HnSOr wiring clips 
(erTOwed) 

5.22 Note the UP mark (IrTOwed) on tIM 
<:lamp 

( .... lUullr8t1on 5.&1) . Toghtan the """'I """"" ....... 
21 11 1'IIl"OOWId. lit the ~:" ~~~~;~:I tha bottom of the master li 
Iura tha I in tha I 

l ighten I 
al the beginning of this Chapter. 

''''' """ ~'''~~~'-;~':';~~'~~''''';~'~. ~~~~~~: 23 Ahgn the 
the master . ..... 
the filling III 
banjo boil tQ 
the beginning 
24 Conne!:t SWItch 

'" 

6 Resr brake pads 

worn ... " .. 

I , 
3 ~ fitted with ...as • ...tease In. 
clips sac:uring tha rear ABS MnSOr wiring to 
the rear brakel\oSol ISM ilh,.!ratlon). 
4 Uft the ealiper 011 the diS(;, lhen undo thl' 
pad pin and rarnova the pads. not"'a how they 



fit (s- .... tratIonII. Note: Do nol ~ /he 
btW<e pedIII whilt /he CaIf>w is ofIlhII <*e. 
5 Note the kx;atlon of the pad spril'lQ Inside 
Ih .. callper and the pad plele on Iho colipcr 
bracket (s .. Il lustrations). 
8 Both pads have two· piece antl -chltter 
shim set. eippad to !he back - I1l1Iquil'ed 100' 
cleaning. NMIht $IWn$ off 1_ YkKtnltlonI. 
Note: New padr ~ come with ".... shim 
sets titled. Make .UAI fI>ey do, aspe<;1aIIy if 
fiffing afl~mat1<et P/I<h. 
7 Inspect tha surlace 01 each pad lor 
contamination and check that the friction 
materiaJ has not worn down to Ihe service 
limit (see Chapter t, Section 11). If ellh<tr 
pad is IIIIOI'n down to. 00' beyond !ha limit, is 
IouIed with 01 Of grease. 00' is hNviIy .cored 
Of damaged. fit a ....w sel of pads. Note: It is 
not possible 10 degreau the friclion matetia/
If the pads are contaminated in any way Illey 
must be ~ with new (:Il>8S. 

8 11 the pads a .. In good condll ion clean 
lhem carafuIy. using a me wino bn.It/'I which 
is compIe1ety free 01 oil and grease. to remove 
all tracel 01 road dirt and corrosion. Using a 
poinled ;n!lll'!,IrIItnl . dig out any embedded 
parti<;\e!5 of fortign "",tter. 
9 Spray lhe Inlide of the cali~ with brake 
system claaner. payll'lQ particular attentlon to 
Ihe e:<pOSOd MCtion 0I1he piston to I'8ITlOWIIIlY 
tin 00' debriI; ~ co.*I cauM Ihe .... to be 
damaged. 11 ,.quqd, remove Ihe pad spring. 
"'*'!! how It fQ !IN -..strIJtion a.s..t. 
10 Checl<. lhe condition 0I1he brak" disc (_ 
s....'1000 8). 
t I Ramove all traces of corrosion from the 
pad pin and check R !or wear and damage. 
12 If new p.d • • r. being fitted. puah the 
piston all the way back into the caliper to 
CI8I1. room for them. Push the pitton using 
finger pre5Iln or a piece 01 wood alev"'8!III. 
or place the old pads back in the callper and 
U~ a la rg". ~al-bl aded screwdriver Inserted 
between them (.e. Step 14 for machlna. 
Irtted with ASS). Alternatively obtIoin a piSlon 
<tItracting tool from • IJOOd loo wppIier (_ 
illustration 2.9bI. 

8.4tI utt!he rear callper oft . .. 

13 As I'" p/$ton i$ pushed inlO !ha caliper, 
brak" ~uIcI will be displac.d bKk inlO the 
...-voIr. Oepending on Iht ilitialleveI, ~ may 
be necessary to rllffiOve the raSffVQir cap . 
~a! .. IIrKJ <l l~"d\l"'. and alphon wt some 
Hukf (see Pre~ chack3). 
14 On machines fitted Wilh ASS It will be 
necessary to open lhe caliper bleed va/Ve 10 
enable !ha p;.ton to be pushed block into the 
c;aliper. R_ the bleed varv. cap, then 
attach • IitngIl 01 dear hoMo 10 the vaIvft and 
place the Of:>'n end in a suitable contain&r. 
Open the vave and exert pr,,,ure on the 
piaton (aee Iluatr&tiona 2.11 1 and bl. Taka 
great cara no1 to draw any air Into lhe system. 
11 In doubt. bleed lhe brake afl_ards (see 

Section "1, 
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8.4b .. . then undo the pad pin and remove ... -

8.6b Location 01 the pad plate (arrowed) 

1$ "Ihe piston appe¥S 10 be sticking in the 
esllpar, !he calipor mUlt be oveIhauIed (see 
Section 7) . 
18 Sm6ar the bacU 01 "" pads ightIy with 
copper-baMd g ..... ,..,. rnokIng ...... tN.! "..". 
gets 00 the front 00' sides 01 !he pads. H /l!I:llCI\I8d. 
clip Ihe IIflII-<:hatteO shm seta in pIaoe Md ~ 
grease 00 !he back oIlhe shims also. 
17 Maka sure that the pad plate 11 in position 
00 the caIiper bracl<et and that the pad spring 
I. CorrKl1y located 1n.1de Ihe c;aliper (HI 
IlIu.tratlons 8.5b and al. 
18 Apply a smear of copper·based 1JI1I<'i!le to 
the peel pin . Assemble tilt pads In thfl callper 
so that thfl friction material will face the disc:: 
when lhe caUper Is instilled. and secure them 
with the pad pin (s- IlIuIb1Ition). 

8.8 Bl'lka pada tAl and anU-chln ... J.I>Im HI. (B) 8.18 Secura the pads wIIh the pad pin 
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1.1911 Enauno ItMo 1eadI~ ed!Ie 011tMo out ... 
la~ , •. 

f1.19c Hold ... ~aUpe<' down and InslllllltMo 
IlIar ~Idllr pin .. 

19 Slide the calipe<' onto the disc, ma~ing 
,...., tile pads In Iocat«lINCh side of the disc. 
EnIlno that the leading edges of both pads locate 
conec!Iy against the f*I plate ~ 1IIUstrationsI. 
Press the <;aIipow down .. the pn!SSI.nI 01 
the f*I spring and Instal the rear __ pin. ,..., 
Instal the /root __ pin ~ 1IUstnItionsI. 
20 roght"" tha tlklar pin. to the torqua 
tettlng specified at tha !>&gInning of thl. 
Chapter. TIghten the pad pin to the spec~ied 
torque, th an !it tha pin plug I.a. lIIua".tI_ 6.1 b and al. 
21 On machines lilted with ASS. secure the 
'- ASS sensor ..wing to \ha ...ar brake hose 
with the clips IlIHlllwtnltion 1.31. 
22 Operata the brak. pedalloI!MIr3I times to 
bring the pads Into c:orn.:t with !ha disc. 
:z3 ChecI<. the fluid ieYtIIln the master cylinder 
.-voir (see",.f1de chacksl. 
:Z4 Check lhe optral"" 01 the braka carefuly 
ba/ore riding the motorcy<:le. 

1.3 Nola the .1""n ...... 1 of !ha fiffing lA) 
then undo ItMo banjo bolt {BI 

1.19b •.• • nd Inner pad local" II9IIlnst 
ItMo pad pIaIa (arrowadI 

15.19<1 ..• lhan Installlha front lllder pin 

7 Rear brake caliper 

.&. 
Waming:" tha ulipar Is In n.ed 

, or an overha ul a" old bra"" 
• /tuld should ba flush~ from I/le 

. yslem. Also, tha du.1 UNteel by 
Iha brah sys'am m.y conl.ln asbaslos, 
which 11 harmful to your haalth. Na_ blow 
If out wlfh compreSSed .'r.nd do nol Inhllle 
any oIh. An .pproved filtarirIfJ mllslt should 
be worn when worllln" on Iha b r.tas. 
O",,"'. u/ must ba don. In a spoUessly 
~ta.n wcrk IIntll 10 III101d con tllmlnlltion 
.nd pou.'bIa fllilura 01 the bnk.a hrdnulic 
• y""" componants. 00 nOI, und.r any 
~Ir~umllan~es, usa patrolaum-b.sed 
.0I"III>1. 10 ~Ialln brll~a part •. Usa ~/alln 
OOT 4 brI~e fluid, dedlcal~ bra/ra clllaner 

due 10 a sriclring 
throtJSlh I". enlira procadure 
sura IhII' you hIIV8 oblllined l1li 
raquir&d. /ncllJding some new "00':;';';-"" ':~.:J 

""'" Removal 

1 To dl'P~.~'"':';",;_'~i~~~;.~~ 'emoval), 
pin. and i t 

" I 

, 
or displace the 
brak. caIjper (aM Section 
being compIa1e1y removed. 
securing the rear ASS sensor wiring 
_tnkahose. 
3 1I !ha eallper Is 
or ova,h'uled, nOla t 
br.ke hosa blnjo filling 1I 
unscrew the banjo boH and 

lMe lIIustr.tlonl, ae prepared,~,;,;..;; .. 
catch &11)1 drops of brake ftuid. ~ 
union with • suitable nut and bolt 

'" 

4 follow the prooadure in 6. 
1 104. to remove the caliper and tile 

""," 
Overhaul 
5 Clean the axterior of the caliper woth brW 
'Y'l'tern c:Ieaner. ChecI<. the pad spring - W ~. 
worn or Q()m)(Ied. discard it and m • new OM 
on instaIIItion 1_111ustnItion). 
6 Using low prassura compressad 
Into the brake ftoo 1nIeI:, ease!ha . 
the caliper body. ~ • bkx:k 
wad 01 rag ~ the piston and 
to act as a ~ulhlon. then lift the 
(sea 1!lul t,aUonsl. Note: If tha 

1.lIa Ii •• _ u.. pI.lon out with c_ .... 
air ... 



HIt> . .. unt~ it is displaced from the 
caliper bono 

i$ too I7lgllI1i1d the plalon is forced 0lIl. the 
cMip« .oolor platon 1nl)' be~. 

.&. W8ming: Ne_ ~ce your fingers 
, in front oflhe pI.ton In.n .!tempt 
• to catch or prot8ct 11 wh.n 

8pplylng comp",ssed air, •• Injury ccwld 
_n. 
7 11 the piston sticks In Ms bore and cannoI be 
displ8ced. the caIipef wII ...... to be repIoooed 
with I '- one. 
C8utlon: Do not try to ,...,,0 ... the piston 
by ~ It 0</1, or by u.mg pH«s or any 
other grips. 
S R..-novI the dust seallItld tile plslon seal 
lrom tile pisIon bore uslt\g I soli wooden or 
plastk: tool 10 avoid SCflIIching the bore ( .... 
Illustration), Oiscard the _ts 1$ new ones 
must be litted on _DIy. 
e Clean the piston and bore with clean OOT 
• bnlke fluid. Slow compressed air through 

7.12 Fit tI>e new piston HaI and dust seal 
Into the appropriate g_ (arrowed) 

7.17 Loc:ation of the "'icier pin ,lee ... 
\arrowedl '" the catlpef 

7.6 R8move the old seal. carefully 10 
avoid damage to the bono and .... eroo". 

the fluid pa.Slges In tile caliper to enaure 
they .... cINr (make sure the air is ~neted and 
unlubrie8ted) . 
C.uf/on: Do nof, under 8ny c/n:um.tances, 
u58 • p.lrol.um·based solvent to cle.n 
btak8parta. 
10 Inspect the caliper bore and piston for 
IJgons ~ corrosion. nk:ks and burrs and loll 
of pif.1"",. 11 ....-face delects ... prwent. tile 
uflptr 8$MII\btf na.JS1: be ~ with • '
one. 11 the caliper i$ In poor o;onditlon. the 
mast. cy1inder should also be chtektd. 
11 ~ th& '- seals to __ thaI they 
atI fitttd oon'8Cf\I- the out. duSllfIIIIls tNnner 
thIIIlthe ..... piston seal !see Illustration). 
12 Lubricate the new piston le.1 with the 
breke grease ~uWl ied in the ",build kit, or 
de.n OOT 4 brake fluid 11 preferred. tnen 
carafully III It Into the lower groove In Ihe 
CIIIIrW' ""'"' 1_ iIIt.ostration). 
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7.11 R ... brake celiper r:ornponent. 

1 Pad spring .3 OUst SfItII 
2 PWon 4 Pi$lon HfI 

13 Lubricate the '- dlIs1 seal and f~ It Into 
the upper groove In the calipet' bore. 
14 Lubricate the piston and fit ~ , dosed·end 
first. Inlo tile callper be", ,see lIIustretlon). 
Using )'OUr thumb •• push the piston .11 the 
w;ly In. making .... It entln the bore sq...wely 
and does not displace !he seals. Wipe ,w8y 
any too:eSS Iubrtcent 8S it wit attr.>ct dirt. 

Installation 
15 11 the caIipar was simply displaced. laIow 
tile procedure In Section 6. Steps 1910 24. 
and Install tile callper. 
16 If the caliper has been ovemaLJ\ed, el ... n 
;lny ok! "ruse off the slider pins and cheek 
Ihem for _ar and pll1ing. If the pins ... 
damaged, repl.e. them with new onel • 
lOibrioole> ItlO p;r.. wah • ~e .. 01 allIcone 
based bnIkI -..bIy 1I"fIIISII. 
17 Cleen off .11 lrace. of corrollon lOO 
hitrdened grease Irom the sIider pin sleeve In 
the calipar ,_ lIIultrlrtlon). If tile ....... or 
its bushing 11 damaged. press them out and f~ 

18 Clean the sllder pin boot on the "Ii~r 
bracket , ... mullral lon). 11 the boot il 
damaged. preu It OUI and lit a new on •. 
Chec:k that the P'd plale on the brac:kel is not 
"""'" and is elipptd MCUnIIy In place. 
t9 En$ure th.t lhe p..:I spring Is In piace 
inside the callper 1_ I.us\ratlon 7..51. 
20 Follow the procedure in Section 6. 

7.14In.tallthepilJtonsq .... rety,cIoHd8nd Step. 16 to 20. and In.tall the pads ar'H:I 
rim ca~per. 

21 Connect the brake hose to the call per. 
usln" new seallllQ WSshl!<S on each side of 
tile banjo fittillQ. Align the filling 11$ ngted on 
removal Ieee lIIullratlon 7.3). Tighten th. 
barlO bolt to the to<qUII setting $peCiIied at 
the begiI .. i '11 o/Ihis Chilpter. 
22 On mId'II .... fitted with ASS. secunI the 
""" ASS -*" wimg 10 the rear tnke hose 
with the c*pI 1_ Ulu.lr1rtion 6.3). 
23 Top·up the brake Iluld reservoir with 
new DOT 4 brake flUid ,see Pre-rlde checka-) 
and bleed the system as described In 
Section 11. 
24 Check thll tllere a", no fluid Ie;lks .nd 
lhomoo>(lhty 1"",1 Ihe o.,.,.t"'" 01 the bt.k" 
befont ridW'Ig the motQn:yCill. 
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8 Rear brake disc 

Inspection 
I AeMr to Section 4 01 this Chapter. To check 
the disc runout. aupport the bike upright so 
that the rear wheel Is raised oft the ground. 
Mount the d ial gauge to the swlngarm. 

Removal 
2 ~".,. _ wheel 1_ Section I Sj. 
Caution: Don" lay tha whHJ down and 
a llow It to ,.st on rh_ disc or tha ."rocket 
thay C4uld ~ warped. Sat th_ whHl 
on wood bIoch SO the whMI rim supports 
lha waig/lt of !ha whMI. 
3 On ~ Iitted with ASS. first undo \he 
boh M<Uing 11'" A6S ro\", ~ SectIon 17}. 
.. If you ~ not replacing the dliIC with a new 
one, mm the relationship of tn. disc to tn. 
wheel 10 that 11 can be installed In !he same 
position. Unacr_ the disc retaonlng boils. 
loosening them eved-J and a little at a time In 
• criss-CI"OSS pattern to a~okl distort ing the 
dite, then remove the disc from the wheel 
(_ Nlustrationl· 

Installa tion 
5 s.tDl"fl instaning the di$<:, make sure tner. 
Is no di rt or corrosion where the disc seats 
on the hub. partlculatfy right In the angle 01 
the _t. It ttM diIc does not .., fIaI -..tlen It 11 
bolted down. It wiI "PPNf to be w~ -..tlen 
clICked or ..,.. ttM ....... braktll US(I(I. 

1.4 Undo tt.......-~ _ ~k_ 

nuld rel6fVOlr 

1.1 Location 01".,. re .. brake nuld 
", .. .voir (amow&d) - aarty, non_ABS 

«juipped machlnas 

pnMouaIy applied regitter mark$ H you are 
rfIinstaIing he or1ginaI diIc. 
7 CIean".,.ttnads of the disc mounting bolts. 
then apply a su~able non·permanent thread 
locking ~. Install the bolts and tlghten 
them evenIytnd a ittIe _slime in a criH-c:n:>ss 
part"'" to the torque Mtbng ~ . t !he 
beginning of !his Chapler ( ... lIIustratlon SAl. 
Clean the brake disc using ~one or brake 
system cleaner. ~ a new brake disc has been 
installed. remove any protectivs coating from 
~s worl<ing lUrlaces. Not., " a ~ dix i$ 
littsd, • fit new bmke P«f$. 
8 On maChines fined with ABS, instill the 
ABS rotor (Me Section 17). 
9 Install the ..... wtIeet (see Section 151. 
10 Operste the brake pedal several tionH 
to bring the pads into contact with ".,. disc. 
Che<::k the operat ion 01 the brake CIIref,,11y 
bel"", riding the moIoreyclt . 

9 Rear brake master cylinder 

A I W~rnlnll': It tha brake muter 
, ~der la In nMd of In o~aul 
- .. old l:nII"a fluid IItouId be fIWted 

from tha ')'Item. Ovarnaul must be done 
In a $pOtlauly clean wOlt" area to avoid 
contamination and poUlbl_ fa i/u,. of rh_ 
bnlk_ hydrewJit: syst..., compon ... ts. DotlO~ 
undfw Iny cJrcuma-tsn.:.s, uSII petroleum· 
baa-ed soAo .... ,. 10 clHn bnlke pariS. Usa 
clean DOT .. bnlka fluid, dodkated brek_ 

dalCllbad. To Pfa'IerIt 
brake fluid, alws'P 
.... ... M 

accese, rernove 
then follow the 
displ_ the 
machines. 

" .. 

,. 

3 FoIow In Chapter 
3. and remove the rear brake 
footrest bracket assembly. 
.. Undo the scteW secuMg \he nuid 
I ... lIlu. tratlon, . lIthe master C.,,c,;C' 

just being dia-pilced. HC:i~~~~;!::;.~:: and master cylinder with 
straining the hoses. Keep 
to prevent air entering the systtm. 
5 To remo .... the maa-!"r cylinder, 
the banjo bolt and detach thl banjo 
1_ IIh.lltnltlons,. Be prepared with a 

catch any drops 01 brake Hukl. S/III~,~, ~~~ 

' .!It> .•. _ dltacll ... brakl 1>0 ... bal10 
IIttlng 



9.7 Disconnect the IlI'SfIfVOlr ho" from the 
union on the master cylinder 

9.1Ob Draw out the pushrod • . 

9.8 Location of the ra$flfVOir ha" union (Al. 
Note the clevls and nut (8) and Iocknut IC) 

9.1Oc ... the piston and the Spring 
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9.1Oe Pull back the boot (A) to access the 
clrclip (8) 

(see illustreUons). Note how the spring is 
clipped to the Inner end of the piston. 
11 Lay the parts out In order as they 
are remo~ed to prevent confus ion during 
reasaembly (Me Illustration). 
12 Clean Inside the master cylinder with 
fresh DOT 4 brake fluid. If comPlt'ssed air Is 
a~ai lable. ~ow it through the "uid passages 
to 9I"ISUf& they are clear (make sure the air Is 
fi~erOO and unlubricatedj. 
Call1lon: 00 "ot, Ilnde, any circumstances, 
use a petroleum-baSH solvent 10 clean 
brake pans. 
13 Check the master cylinder bore for 
COITOlIion, scratches. nicks and score mams. 
I1 damage or wear is e~ldent. the master 

union with a sultabla nUl and bolt and two that the seal i$laak]ng. donotrernoV9thehose cylinder must be replaced w~h a naw one. If 
new $Oalin!! washers Is .... Illustration 3.3c). union (Me Illustration). I1 necessary, prise OIl! the master cylind¥ is in poor cond~ion. then 
Discard the old sealing washers as new ones the hose union, taking care not to damage the the callpe!' should be checked as well. 
must be used on reassembly. sealing surlace 01 the maSler cylinder. I1 the 14 The pushrod and boot. circlip. piston (with 
6 Removf! the reservoir cap. diaphragm plate union breaks il the process. both the seal and seals) and spnr>e;l are included in the master 
and diaphragm (see Pu.-ride checks). Drain union am a~alable as separate ~ems. cylinder rebu ild kit. Use all 01 the new parts, 
the brake ftuid into a su~able container. 9 Measure the position of the cle~is on regard less 01 the apparent condition 01 the 
7 Release the clip securing the reservoir hose the pushrod. than slacken the locknut and old ones. Fit them in tha revarse ordar of 
to the union on the master cylinder and detach thread !he ciavis and nut off the pushrod (_ disassembly. 
the hose lsee illustration). Wipe any remaining illustration 9.8). 15 F~ one end of the spring over the IMer end 
ftuid out of the reS9<\loir with a clean rag. 10 Pull back tne boot from tne end 01 the of the piston, ensuring it clips Into P/8C9 o~er 
Overhaul master cylinder to re~eal the retaining circlip the metal tabs (see illustration). Lubricate the 

Is" lIIu,lratio,,). Depress Ihe p"shrod and piston and S&aIs wijh cl&an bral<e "uid and fil 
8 The resaNOIr hoS<! union is a firm press fi t use circ llp pliers to remove the circ lip. than the assembly into the master cylinder (see 
in the master c)'linder - unless there are signs draw out the pushtod, the piston and spring Il lustration 9.1Oc:). 

~~------~--~~ r--~~--~----~ 

~ o 

9.11 Reer brake maater cylinder comPOnef1ts 9.15 Push the It<ld of the t-prln9 Over the tabs farrowed) 
Ci,.dip 1 PuMlrod and bo<>t 3 Pi~ton 4 Sprir-g 
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9. t1 Push th. boot clown Into t/l(I end of t". mut.r c)llnder 9.20 R .. ar brake mast.r cyllnd.r and reSBl'VOlr assembly 

18 Thread tllto Iocknut, clevlS and nut onto 
the end of lhe puslvod. Pre" the pushrod 
Into t/l(I masler cyIincItr 110 IMI it depresseS 
the piston. then Instal U. MW cirdip. makr.g 
sure It is properly Iocaled In ~s 9rt>O"'" 1_ 
iIIlnltatioM 9.1 CIa). 
t1 P~h Ih. bool 1n10 ptac .. with ilS wider 
end located inskif! the groove In the master 
cylinder (_ Illustra tion). 
19 Position th. cl.vls u noted on removal 
lMe Step 9). then tighten the Iocknut securely. 
Note IMt !he cIeYIa posiIlon set. brake pedal 
po,WIion and ftnaI adjustments can be made 
.tier ~00n (Me CNpt. 1. Section 11). 

t9 " n:wnoved. lubr\c.at. " MW rMaVQir hose 
union se.aI with dean brake fluid. then preu 
the seal Inlo the master cylindet. Mak .. SIn 

the union is laeing towards the top 01 th .. 
master cylinder, then preu it firmly Into ~_ 
ISH Illus tration 9.8) . 
20 Inspect !he Ilukl ~" cap. diaphragm 
pial. and diaphragm "nd _ any parts ~ 
they are da-naQed Of dtteri<:Q,ted. In$p8ct !he 
~ hose /01' crackI Of ~ and replace 

It with " new one ~ necessary. ChecIc tile hose 
• and ~ them ~ !hay ... IIr1M1ed at 
eorrocMd. Push lhe reservoir hose IuIIy onlO 
liS I.fflion tnd secur .. 11 with tile clip ( ••• 
iIhnItnotlon~ 

'nltallat/on 
21 11 tha mast •• cylind". we. .imply 
displaced. seeur. the lIukl •••• rvolr 10 th .. 
Iram. (SH Illustration 9.4) , Ih.n lollow the 
procedUf$ I, Chapter 5, S&ctlon 3, and Install 
!ha ..... bfak .. pedal and 100t ... 1 bfac;ket -. 22 "me "asler c:yIirlDer MS _ ~. 
align IIlto tnke hose banjo lining wilh the 
m.lt.,. cyl.ndet - the litting It.ould be in 
hQnt of !he rear lacing lab on lhe top of the 
maal", cylhder - then In"all lhe banjo boil 
ullng" n.w ""aling wa1lher 01'1 NCh side 01 
Ilia fi tting I .... IlIustratlon). II II not possibl. 
to l;ghten I'" banjo boil with a torq .... wrench 
once the m.ster cylinder is In position. Thread 
a ~ long bolt at length o/lIudding Into 
the UPI* master cyWv:Ier mountkIg, then hold 

; 
brak" I (SH 
Section 11 and bleed the i 
25 Instlll th" rema Ining components 
~ order 0/ """""al. 
28 Chac:k tha operallon 01 tha ..... 
carefIJIy befON IIding the fIlOIorcyc\e. 

10 Brake hoses and fittings 

Inspection 
, Brakl hose condition should be 

11.2211 TIghten,,,,,, the banjo boil with a t ........ WNn<:h •• --



10.... Brak_ hose/pipe union located on 
thl 11ft-ha nd sid_ lbovl thl radiator 

regu1J1r1y and thl I>o$n replaced with new 
ones at the speci6ed lnteMII (we Chapter 1). 
2 Twi$t and flex the IIoMs while looking 10< 
cracks. bulges sod seeping hydraulic fluk!. 
Check Ixtra catefully aroond the areas whef& 
the haMs COfVIeCt with If-.. banjo fittings ....:t 
urOona. as these are coownon areas 10< hose 
failure. 
3 ChICk thl banjo httings and unions 
connected to the brakl hOw$. It the fittings 
ar. rusted .• cratched or cracked. fit new 

""". 
Renewa' 
4 On maeNnes not fitted with ASS, the brakl 
ho$IS haVI banJO fittings on each end I, ... 
illu.tratlool 3.38 and 5.3 or 7.3 and 9.2b). 
On machines fitted with ASS. thl brake 
ho$IS havI .crew-in unlc>ns when! Ihey ~ ... 
joir>ed to sections 01 brake pipe ~ the 
mast ... eyfinder. ASS unit and brake callper 
Is'" )IIuIITallons). Also notl that tl>l link 
hose betw--. the two from brake calipera ill a 
one-plecl unit - only the banlo union on 
the heM to the ASS unit C""' be unscrew.cl 
I'" Illultrallonl. For fuI details on the ...as 
5)'Sl.m _ Section 11. 

5 CoY..- tl>l surrounding ... with pIont)' of 
rags to catch any dropa of brake fluid and 
unscrew the banjo bolt or union at each end 
01 tile hose. On machines Iltted with ASS. 
hold the connector block with an adlu.t.abl1 
spanner to prevent ~ twlatmg and damaging 
the mounting bracket and brake piplll. Notl 

10.4d Front caliPM link ho .. {AI and ABS 
ho .. banjo union (B) 

10.4b Bra~1 holl/pipe union located on 
thl left-halld aldl above !he Ql8rchangl 

mechanlam cover 

tha atignmlnt 01 the banjo fitting w~h the 
mast .... cyW"IOer or brakl uIIper. 
6 F"",!tIt hose from any dipS or guides and 
remo~ it, no:ing ijs routing. o;scard the banJo 
sealingw~. 

7 Position tn. new hose, mal<Jng sure it I, 
not twisted Cl" otherwi$e s~, and IfISUr8 

that ~ is CDo'IW:tIy routed Ihrough any dips Cl" 
g'-"<les and Is clear of .. rllOYing coo tlJlOi .,1$. 
8 On machines f~ted with ABS. SCrew the 
union into the connector block fi.st (lee 
Ulustratlona 10.4&, b and c). 
11 Check that the bar*> fittings align correctly. 
IIwt install tt. barfo bolts, ush;I '- sealing 
wasr-s on :)Qlh sides 01 In. lilting! (s" 
Illus trations 3.31 and $.3 or 7.3 and 9~). 

On machines with opposed-piston calipert:. 
an aciditlonalaeallng wli$her .oould be fitted 
betw--. the tNO banjo ~ on the Ieft-hend 
side (aM SecIon 3). 
10 TIghten the banjo boilS to thl torque 
setllng speclled at the beginning 01 this 
Chapter. 
, I FiuWl tilt old brake fluid from the system 
(s.&fI Section 11). 
12 Checktn.operationollf-..brakes~ 
beIon! riding !ne motorqclt. 

11 Brake system bleeding at'ld ~ 
fluid change 

~ 

'" Sp6c1lo1 Toot: In IfS ~'I fonn, !he I:w1tQ 
b/e6djng ~t des~ In Step 2 will 

11.211 Set-up 10.- bleedlng IM front . 
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10.o4e Brak. hose/pipe unton located on 
thl swingBnn 

bB teQt.IirIod. A quicI<er fIItamMNa WCIIJld t.. .. 
'one-man' brake bJHdinrJ kit comistlng 01 a 
non-relum I'lIIVe In the pipe w1lIcII pnh'ents air 
being drawn t)acIr Into the ~ipM. 

Bleeding air from the system 
I Bleeding If-.. bnIkes is simply the process 
of I9fT1<>'Mg air !mm the brake ftuId reservoiR. 
the IIoMs and the braka calipertt . Bleeding 
I1 neclssary Whlnlver • brake system 
<;OrV1eC1ion is kx>sened. attar a component or 
hose is rlImOY8d. or when !he master cylinder 
or caliper Is OWtrttatAed. leakS in tt... system 
may al50 .now air to anter, but Ieakirtg brake 
ftuid _ r8IIlal their presence and warn you of 

the need 10< re-pal •. 
2 To bleed tn. brakes. you will need some 
now DOT ~ bt.~e Iluid, .. length "r " ..... , 
vinyl Cl" plastic hotse, a small ~ partiaIy 
filled wtth elean brake nuid, aome rigS and 
a sparv1If to lit the brake callper bleed valve 
(Me illustrations,. 
3 Suppol1 the bike upright on level ground 
and cover the fuel tank and othe.- painted 
components to prevent damagoI in !he evant 
that brak4t fluid '- spilled. 
4 Refer to Pre-ride checl<s at 1hII a\art of this 
manual and remOvl thl! ra,8<\'ol, top (front 
brake) Or cap (rlar brake), diaphragm plate 
and diaplngm. 
5 Slowly pump the brakl lever or ped"t a 
1_ times, unt~ no air bubbtea can be ~ 
IIo'Iting up from !tit hotes In the bottom of the 
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11 .11b Pull oulthe blanking plug . . . 

reservoir lsee Illustration). This bleeds the air 
tram the maSler cylinder end 01 the line. 
B Pull the dust cap 011 the bleed valve (see 
lIIustr8l:Ion).!f available. use a ring spaoner 10 
'oooon, and then t9mporarily t ighten the ~eed 
valve, lhen allsch one end of the clear vinyl 
or p~stic hose 10 lhe valva w~h the spanner 
still in p lace. Submerge the other end of the 
hose in the clean brake flukl in Ihe coolainer 
(see illus trations 11.2a or bl . Alternali vely. 
the valve can be opened and closed wilh an 
open-ended spanner. 
7 Check the lluid level in the reseNOir - do not 
allow il to drop below tile lower mal1< duling 
the procedure. 
8 Carelu lly pump the brake lever or peda l 
three or lour tim<js. then hold it in (Iront) or 
down (rear) while opening the bleed valve. 
When the valve is opened. brake fluid will IIow 
out into the clear tubing, and the lev"" will 
move toward the handlebar. or tha pedal will 

" .128 Tumthe stop 5witch OFF 
larrowed) •.. 

tt.llc ... and j oin the tight blue and black 
w ire terminals 

mova down II tnBre is air in the system you 
wil l s ..... air bubbles in the brake fluid coming 
~. 

9 Relighten the bleed valve, then release the 
brake lever or pedal gradually. Top'up the 
reservoir as required and repeal Ihe process 
until no air bubbles are visible in Ine brake 
fluid. and the lever or pedal Is hrm when 
applied. No te: wr.ton bJood,ng 100 fronl br8ke 
system, bkIed fhe Ieft·lIIJnd caliper first. t/7etl 
the rigM·haI1d caliper. 
10 At th is point. the procedura for machines 
not l itled wth A8S is complete. Go to Slep 

". 11 On machines mted with ABS. ensure that 
Ihe battery is lu lly charged (see Chapter 8). 
Where fitled. remove the lell·hand COCkpit 
trim paoel (se<:I Chapter 7) or remove the fuel 
tank (see Chapter 4). Locate the ASS test 
connector in the main wiring loom on the 
lell·hand side 01 the maChine. e~her in fronl 01. 

1'.12b .. . then turn the Ignition switch ON 

Ensure 
remove lhe 

Illustrations). 
systems are being bled. !hey should «> r 
loge!lIer - ensura that bolh fluid rase",o;rs 
lopped·up. 
12 Turn the engine stop sw~ch OFF. 
I ..... n the ignition sw~ch ON ,' .••. !,,," .... , ... 
Wait until the ASS indicatoc", the :' •• _:.: .:= 
duster goes OFF, then push the start 
lor at leasl 4 seconds. 
13 Ne. t. release the start button and 

the brake lever in and press the ~;'~~:.~ 
down, both at the SAME TIME. ~ 

hold the lever In;:';"j'::':":'::;,;:':~~:~~;; lever will pulse 
then the pedal will 
1 second. then tilt! I 
approximately 1 
lever in and the 

" 

" , , 
, 

Changing fhe fluid 
19 Changing the brake lIuid is a 
process 10 bleed ing the brakes and ~'~~I 
the same malerials plus a suil able 
siphoning the o ld lIuid out 01 Ihe 
Also enSUre t 

" the sysl9m. 

20 Follow Steps 3. 4~'~",~~6.~'~":;,"~~'~''''''t":::1 old fluid O\rt of the rese<VOir. Fill 
wilh new brake ftuid , 
21 Retlghten Ihe bleed 

the brake lever or pedal ':~d~.:.;i: ~~'i~~ 
reseNoir topped·up with new 
the LOWER level at all times or mo, 
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12.2 Check the wheellor radial 
lout-of· round) nIflout (Ajand a~lal 

(skle-to-slda, runO\lt (8) 

the syslem and greatly ir.crease tile length 01 
tile lask. Repeat tile process unlil Mw nuid 
can be sewl errMIfging Irom the bINd VlIMI. 
22 Follow SlapI 15 to 18. NOla IluIt on 
macNMs lined with ASS. lhe operalion of 
the ASS should be che<::ked betor. riding the 
motorcy<::le (_ Stction In. 

12 Wheel inspection al'ld repair ~ 

~ 
'" 1 In order 10 c...-y out a proper in.peclion 

0111>0 wI>ooio, h le ""'''''$'''Y 10 IUpport t .... 

bike SIlCuraly in an upright po5~ion $0 tMt !he 
wl-' being inspected israised of! tile ground . 
Clean tile wlleels thoroughly to remove mud 
and dirlltIal may Intarl~ with the Inspaction 
procedura or mask defects. Make a ~ 
check of the ~ (we Chapter I) -.cl tyres 
(see Pro-rfde c/'It(:IQI). 
2 Anach a dlSI gpuge to Iha lork or Ihe 
swinga rm and PO$~ion its tip against the side 
01 the wheel rim (ne illustration) . Spin Ihe 
wheel slowly and check tile axial (sId&-lo-side) 
rIXIOUI at the rn. 
3 In order 10 accurately check ..c:IiII1 (out 01 
toond) n.n;M with the dial gauge, _ the 
wheel lrom tile ~. and the Iy<$Irom the 
wheel. Wrth tile ",le clamped in. vk:<I.nd the 
d ial gaugl positioned on tile lop 01 the rim, 
the wheel csn be fOtated to check lhe runout. 
4 An easlef. though slightly Ins Iccurltl. 
method is to attach I slill wire poWlter to the 
Iort< 01 the swi~ and position In. ..-Id a 
Inoction 01 an h;h Irom the edgIt 01 the wheel 
tYn whef\ltlle whMI -.cl tynI joon. 11 the wheel 
is true. tile di$tanc::1 from the pointer to tile rim 
wiH be COOllant as lhe wheel is fOIaled. Note: 
" wheel runoot Is excessive. c/lfJck tile wheel 
bearings v9l)' carefully before renewing tile -5 The ~ ahoukI also be In$pec:ted for 
CtKk$, IIat spOts on the rim ardott.<Iarmoge. 
Look vsy eloMi'y /Qr dents in the ... whef\I 
the tyre b6ad contacts the nm. uentl.n IOIS 
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13.5 WhaelallgnmlHlt check using 'Mng 

_ may "...,.,t complete .a.Iing of the tynI 
againsllhl fin, which leads to deflation 01 the 
Iy<$ ewer 1 period 0I1i ..... 
6 If dam. is evident, or ~ runoul in ,,;thef 
direction is ex~sive, the wheel will have to 
be repiaoed .. ~h a new one. Never anempt to 
repP a damaged cast alloy wheel. 

13 Wheel alignment check 

1 Misalignment of the whee ls due to a bent 
frame or forks csn cause strange and possibly 
aerious hanc~ng problems. If the Ira me or 
Iotka an! I1 1auIt. repair by • IYame specialist 
or ~ with new partS .re !he only ....... 
2 To check .,heeI alignment you will need 
an a"<stant,' length 01 string 01. perTectly 
stra ight piece 01 wood and a ruler. A plumb 
bob or spirit ""et for checI<log that tile wheel, 
.... .....uc.t wH also be required. 
3 In order to make e proper clleck 01 the 
wheels 11 Is necessary to aupporl the bike 
in an upright position on lit eantrestand. 
Firsl eneure Ilat the chain Idjuster 1TI800n0s 
coincide on tach s ide of tile ,winga rm (see 
Chapl.r 1, Section I ). Next, measure the 
width 01 bolt! tyre s a t their wldut points. 
SublrSCl tile smaller measurement from the 
larger -.-nent. It*> divide the difference 
by two. Tha result is the amount 01 offset that 
should uist :lEIlWe«I tile Iron! and _ tyres 
on bottlllides 01 the mach ..... 
4 11 a string III used. have your assistant hold 
one and 0111 about hallway between the floor 
and tile ..... axle, with the slrWlg tOUChing the 
back edQe 01 the ...- tynI si<WNaI. 
5 Run the 01. .... end 01 the stmg lQI'ward and 
~ R light 10 that tt is roughty paraIeI to the 
floor (_ IIIlIItnIIion). SIo¥.1y bring the string 
into contact with tile Iron! edge 01 tile rear Iy<$ 
sklewall. Ihen turn the front wheel unlit ~ is 
parallel w~h the string. Measure lhe distance 
from the Iron: Iy<$ sidewaD to the slrWlg. 
6 Repeat the procedUltl on the other side of 
the motorcycle. The distancl ffom tile front 
Iy<$ ~ to the string IIhouId be equal on 

""" ..... 
1 As pr.vlOUlly menttonet! .• perl" ctty 

strllght length 01 wood or metal bar may be 
subII~uted for the string 1_ ilustratlon). 
6 11 the distanc:e between the siring and tyre 
Is grealer on one tldl, or illlle rtlaO' wl>eel 
appeen to be out 01 alignment. have your 
m8ct1ine checked by a Y&maha dooler. 
9 lithe lronl·to-bacIr. aligMlent is oorrect, the 
whHI$ sliI may be out 01 ~ vertically. 
10 Using a plumb bob or spirit level. chIdr. 
the .-- wtleeito make sure n is YIfIicaI. To do 

---- .... -... _--....._--

-............... ---._--

-
13.1 WMeI aligtlment check using 1 

stroolght_.ag. 
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!his, hold the stmg 01 the pkmb bob agMlst 
the tyre u~ !Ii<Itw-'l WId allow the weight 
to settle just 011 the floor. If the string touches 
both the upper and low..- tyre $idewalls and is 
perfectly strai9t\t, the ~ Is v«ticaI. If ~ is 
not. adjust the stand until it Is. 
It Ooce the _ wheel la vertical. check that 
the front wheel Is Y«IicaI also. If both wheels 
aftl not perfectly vertical. the frame a nd/or 
mIIjor.suspenslon COO"4XIIleuts .... bent. 

14 FrontwMel 

Removal 
I support tt.. motorc:yela securely in a n 
upright ~ wltll "'- _ wheel o f! tile ...... 

14.3e ••• to eleeken the IIlde 

2 Dilplael tile lront brake eallperl (s..., 
Section 3). On machines fittad with .&.85, loIow 
the prooeCuftl in SeclIon 17 and displaee tile 
front $$\$01" Is- illustration) . 
3 Slaeken the a>(le ~nell bolt on the bonom 
01 the rigtt -hand lork Isg, then slaeken the 
ule using an automol!Ye aump plug 1001 

or a boh orith two IocknulS as shown (I"" 
Y,,",tratlonaj. 
4 SuppMthe wheel to avoid damaging the 
aJ<lt; Itnad$. then unscrew and withdraw the 
IJ<Ie 1_ Illustration). RemoYe the wheellrom 
DetwMn t~. forks (He Inultratlon). 
5 Aemove the s llou lde red space rs Irom 
both Ild es 01 tllll Wh,,"I, noting how tllllY 
lit Insldll tha bllarlng leals I ••• lIIus
trallon) . ·:)n machin.,. littad wit h ABS. 
Ill. right -h and spacer is Inlegral witll the 
mounl!ng plata lor the ABS ,..,..aor (_ .. 
Ilustr8tlon) . 

-~ 7 Wipe any old greaH off tha Deanng 
and check lhe condition 01 the seal. and 
wheel baar'iroQI (sea SeclIon 16). 
8 Clean Ilia axle spacars and remov. 
corrosion with steel wool The ~ 
De pIII1ac1ty smooth where they Iocats in -. 
Installation 

'4.5b R ........... __ tlno ",a," loo_ ... -



14.10 En ...... the IM1I tAJ Iocat .. lnaidllltM 
aIot (D) 

the ,lQt on th. sensor mounting ~at. (a •• 
ItlultratJon). 
11 Supporl the wheel and sl ide the axle 
In from the right -hand side. making sure It 
pasHS through tha left ·hand spacer, then 
SCfew the a.de Ioto Ihe bottom 01 tile left hand 
IOI"k I_ IIIustratlon_). 
' 2 Check I"-.ttha axl" Is correctly located 
then tighten it to the torque setting specilled 
at the beglMing 01 the Chapter. 
13 tn.tali the tnke caIjpIn. making III.ft the 
pad, tit squarely on each side of the dOes 
1_ s.etion 3}. Apply the IrorIt brake to bmg 
the pad. bIIck IMO contact with the dlsca. 
raka the bike oft its atand and compress the 
lorks by applying the brake and pressing 
down on the handlebars to align t1>o w" 
and ttoe suspeoslon. 
1. Tlght8fl Ihe pinch bott on the bottom of 
tha rlght.hand!ott< Ioog 'D tha ~pecili<od torque 
setting (Ill IIlustr.tion 1 • . 3a). 

15.Sb On 52 models. note /Iow the axle 
(afTOwed\ Iocatat Inalde the riAht-hand 

a~1e plete 
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14.lla InstallltM axIa from ItM right-Ntnd 
side ... 

15 On machines fined with ASS. InstaD the 
front sensor ISM! Illustration '4.21. 
18 Check the operation 01 the front brake 
Cllrelu lly bol,-"" riding the moton;rc:Ie. 

, 5 Rear wheel and sprocket ~ 
coupling 

~ 

'" 
Removal 
I Support the motorcycle securely In an 
upright poaition with the rear wheel 011 lhe .-. 
2 Displace U ... rear brake clliper (_ 
Section 7). On machines f itted with ADS. 
di'plac' the A9S sensor together with the 
"'.~a caliper ( ... Sect;o., In. 
3 Loosen the chain adjuster Iocknuts and tum 

14. lIb ... INIking ..... 1I PMIM through ItM ..--IAI-__ Into !he b1tteg (B) 

the adjusters to provide some sltock In the 
chain (_ Chapter t). 
• Unscrew the ade nul and f\I<I\Ov. the nut 
and w~ lsee illustration). On 52 modeflr, 
l1IIl"IOVe the left·hand chain adjuster plale IHa 
Illustration). 
5 Support tha wheel . then withdraw tha 
axle and w~. and lower the wheel 10 the 
ground (ne illustration). On S2 mod~ •• 
the right-hand chain adlu.ter plata will 
come oft WIth the ...... nota how ij f~. (_ 
YIu,tnolionl. Not., On 52 moc:>dWs. u.. le" ¥Id 
riglrl-hM>d adjust'" pUre~ ... di".,.", end 
~I 1101 bfI SWilpp6d .mund on ~ 
1 Oisengage the cha,n from the .... wheel 
aprocket and lay ~ along the .wing.arm (_ 
Illustration). 
7 Draw the wheel out from the awlngarm • 
note how the brake caliper bracket locates 
betwoon the wheel and tha swlngarm and 
remova the bracket (sea IllustraUon). 

15.4b On 52 models, remova the aKIe nut, ' 5.51 Support the wtlael end withdraw the 
washer and chain adjuster ~ate (errowad) n l. 

15.1 Dlaengl5l8 the clwl!n from tha 
aprockel 

' 5.7 Nole the location of the callper 
bracket 
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15.10 Check the dIompt,..lor _ar and 
deterioration 

8 Remove U'Ie shouId«tod spaeers from both 
sIOn of the wtIeeI. noting how they fit nside 
the b6afing saaIs 1_ M~~s). 
Cau rlon: Don't lay the ",h .. ' do"'n and 
allow If ro rnt 011 ~ .me or the fIHOdcal 
r"." eouId bec:c>me "'arpKl. Se! the "'''"' 
011 wood /;JIoc/c. so the wheel nm wppons 
the "'eight 01 the "'hHi, or kHp tM ",heel 
upright. Don't ~r. the bnlllepedel with 
the "'''"' removed. 
SI Uti the sprocket coupl ing out of Ihe hub. 
leaving the rubber damp''' In position I .... 
lIIuatretlon) . Check the coupling for cracks 
Of IIIIY obvious signs of damagec. Also check 
lhe sprockel Sluds IOf 1oosenHs. wear Of -. 10 Note the location of the dampersegments 
- Uti lhe segments from lhe hub and check 
Ihem for crack!;, hardening. _Br and general 
deterioration (see lIIuII.allonl . Renew the 
damper$ as a set. If necessary. 
11 Clean the ""le and remove any COfTO$iOO 
u.lng steel wool. Cheek the lXiI. for 
llralghtness by dog Hon. 1141 surlaoo such 
lIS • piece 01 plate g\IM. 1I1t\1a11ab1e. place the 
axle in V·bIocks and c:hkk for MIOUI using I 
dial gauge. H the ..... is bent -.piece it with a --. 12 Wipe any old grease oH the bNfing seats 
and ehtock the condilion of the seeJs and the 
wh~ bearings (see Sletlon 16). 0001 forget 
to cheek the beMng In the sprockllt coupling. 
13 Clean the spaclr. Ind remove any 
corrosion with steel wool . The ~ ~ 
be ~ smooIt\ wn.r. !hey locate 1\ the ..... 

15.15 Loc.,. the 1101 (arTOwed) ov •• the 
PIIfI on the Iwlngarm 

Installation 
1. Enlur. Ihat Ihe sprcx:k.t coupling 
I. pranld firmly into Ih. hub . Apply 
~Ihium·ba* grease 10 lhe Insidn of lhe 
bearing se ••. Ihen fil Iht .p.c .... (Ill. 
IlkIItrllt\ons 15.88 and b). Lubricate the ""'" 
with a ~ of g'ease. 
15 Manoeuyre the wheel and Ihe ca liper 
bracket Into place. ensuring lhal the slot In lhe 
bracket engages W~h the peg on the II'\$1d8 of 
the IwIngarm (see illustration). 
11 U1t!he divto chain onto !he sprocket lsee 
~Iuetrllllon 15.1). 
17 On all machines hcept 52 models. the 
ehain adjustlrS art! a loose lit In !he ends of 
the a'ol4nQ8rrn - ensure !hat !he 1dju$1 ........ 
correctly aliQned with lhe axI. slots In the 
a~ 1_ ijlustratlonl. 
18 On 52 moc\eIs. slide the rlght·hand chain 
adluster plate onto the ule and align the 
raiMd seetk;ns of the plale with the flats on 
lhe ""le head. On all otlw' models. slide the 
washerQllto the axle. 
1 e U1t tile wheel Into po$ltlon. mailing sure 
lhe IPacetI and catiper brlckel rerrnlin In 
piece. and slide the axle Ihrough fn;>m the 
right·hInd side ,see lIiuetnlllon 15.5aI. 
20 On 52 m:>de/$, locate the rlght·htnd etlaln 
..:IiUlte< pI,1e In the sIoIln the awlngarm with 
Ihe raised sections vomlcal lsee Itlul tratlon 
15.5bl. F~ the left·hand ohaln adlustll( plate 
, ... Itlultra~onl IS.4bl. 
21 Fit the ... ash .... and Ihe a xl. nut. then 
folow !he pr.x:ed ..... in Chlpt. t and adjust 
lM CNIn tInIk>n. 
22 Ins~ the brake caliper (see SletiDn 7). 11 

IS.17 Enlure thalllM chain 
COrrKtiy aligned 

applk;able. Inslalllhe ABS sansor (see 

"" " .. -
16 Wheel and sprockat coupling 

bearings 

Front wheel bearings 
Not.: the wheel 00"",,, .• u"i 

as new 

18.2 Leo.oerout _ booMing _'" _ ...... , ..... 



3 Inapect the bearings (sea Tools Imd 
Worksllop Tip$ /Section 5) in t~ Refefer\Ce 
SectIOfl) - D caged ball bearing is 'itted In 
NCh ..,., 01 the hub. Note: Do IX)l tl!tI"IO>'e !he 
~ un.'eu !hey are ~ 10 be repJItced 
with notW one.I. 

4 lithe bearing. are worn. remove lhem usJng 
an internal e~pandlng puller with lIid4K1arrYner 
Iltachment. wh ich can b. Obtained 
coovnercially (see Tools IIt>d ~ T.p$) 
(IH fIIust.atlon and t8.15'1. Remove the 
spacer which ~tI between the bearings. 
5 Turn the whetl over and remove the 
...".;n;ng bearing using tile same proced(Q. 
8 Thorougt\Iy clean the hub area 01 the -..tIeeI 
with a lUi1ab1e solvent and inspect the t>eamg 
seall for scoring and wear. 1I the Hats art 
damaged. conlult • Yamaha dealer bafora 
raassernbIrog the whNI. 
7 The new burinQ. c..., ~ inatalled in the 
hub uling a drawbolt arrangement or by 
uaing a bearing driver or lUi1ab1e IIOCket (_ 
Tool. and Workshop Tips) (.81 mu.t. atlon) . 
Enaure that the drawboll washer or driver (as 
appIcabIe) betn only on ItMI out .. «ige of Iht 
1_ 8fld does not contact thoI ~ seat. 
a Insllll the bI.rlngs with the marked Or 
seal.d sk!1I facing outward •. Ensura the 
bearing is fitted $QUllre/y and all the way ... 10 
ils ... 1. Turn the wtIeeI t:Ner then inStall the 
~ spacer and the 0Cher new bearing. 
9 Apply e smear 01 grease to 11>0 new 

16.9 P .... , the bearing ... Into J>t.c. 

seals. thlln Pte55 them Into the hub I' .. 
1I1ustrltlon). Level tM .... IS w;t~ till rim 01 
!he hub usJng • hammer and a small block 01 
woodjf~. 

10 Clean till brake diSCI u&lng lCaIone or 
brake syst ...... leaner. tt.. install the ......... 
(see SectIon 14). 

Rear wheel bearings 
11 R~ the mar wf\e;fI (sea Section 15) 
.-xl lift the Ij)roCket r;:ouprng out oIlhe hub 
(see iIIultration 15.9). 
12 Set the .......... on wooden blocks w~h the 
disc (right-hind side) l.elng up, then levet 
out !he betrIng seal ullng I seal hook or a 
l.-ve Hat-bI.:Ied screwd.w.. and D pItc. 01 
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18.12 lIveroulll>eblaring _ I_ ..... ..... 
wood. taking cent not to damage II>e hub (see 
IIlua\, .. U .. "j. Oiscard thfl _I ea I new one 
must be litted on reassembly. 
13 Inlpect the bearings {see Tools and 
Worl<shop T.p$ (Secr>on 5) In the Refereroce 
Section) - a cegtd bell bearing Is fitted in 
the r1.ght-hand side 01 tl"4 hub .-Id • needle 
rdltr boWing is filt.clln the left-hand side. To 
inlPfCt the rdltr bearing. pull out the sleeve 
and wipe any old grease off the roIltrlI (see 
lIIulltIUOnS). Note: Do not remove 'M 
beIMQS unless they _ ~ 10 be rfIPItIaK1 
with new ones. 
14 U the bearings ara worn. remove the 
circllp securing the clQed ball bearing lsee 
lUustratlon). Tumthewheel<:Nel and rest it on 
1hI wooden blocks, tt.. withdraw 1hI be8nng 
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11.1411 Wllhdrawthe bearing~from 
tM left-hand aide 

,paca, ( ... lIIust,allon) . Using a metal 
rod (pr,rarably a brass punch) insertad 
through \ha centra of tha needle bearing. It.p 
avanly around tha outer race of tha caged 
ball bearing to drive it lrom Ihe hub ( ... 
lIlustttllon). 
IS Turn Ihe wheel ove, snd dr lvl Ihl 
nll<ll. bearing out 01 the hub using lha 
.am. oro<:l<Iure. Alternativlly 1,1'. an 
Inlernal I xpanding puUer with slida--hammar 
attachment {_ Hluslnltlomj. 
tI Thoroughly clean the hub area of tIM 
wbaaI with a sUlable sotvent .->d inspao;t "
bearing seats for scoring.->d WNf. If \tie_is 
.. ~. eons<.ft a Yamaha dealer before 
_~lhewr-l. 
17 First Inslall the caged ball bearing Into 
liS raca .. in Ihe righl-hand skle 01 thfl hub. 

11.150 ..• then ..... the .,k!e.ham,,- 10 
pull the bearing out 

11.18 U\/I' the bearing seal with a blox:k ....... 

11. t ok: UeIng a metal rod 10 drt\/I the 
bearing out 

with its mar,ed side ladng outwardl. Using 
lfI old bearng. a bearing drivM Of a ~ket 
large eno(lljh to contact Ihe oul.r .. ce 01 
the bearing. drive It In Iquarely unlll It 1I 
completely seated (see iIIu't. aUon). Fit Ihe 
cl~lIp. makhg sure it loealllS correctly In Its 
IIfOOV'II 1_IIIustratlon 18.14a). 
f8 Lubricate Ihe right-hand blaring lul 
wllh lith,um--based grease and press it Inlo 
IIM hub. A i"lammer and .mIIlt block 0 1 
wood can be used to le"el th. Hat wilh 
the edge ot its housing If necesa.ary- (H. 
Mlul;tnltIon). 
11 Tum "-...tIeeI cv. and InsUII the bearing 
spacer (_lNustnltlon 11.14b). Fit the new 
""'<lie bearing. which musl be pressed Of 

drawn (not dIiven) into position. In the ab$er"W;e 

01 a press. I suitable dfawbo~ a".angamant 

11.17 Using a suitable aocketlo drflll the 
caged ball bell<lng In 

11.22 L ..... r the bearing seal out of the 
coupling 

Sprocke t coupling bearing 

22 L .... e.- out the bNring ~~;~f.;~ hook Of a large f1a1-bIaded 
a piecft of wood. laking care 
lhe rim 01 the COUplIng (SH III I 
o;scard lhe seal as a new one musl I)f 

~-. 23 Inspect th e bearing (se.,;_ ;;;,:c.:" 
WOIhflOp Tips 5) In 

Section). Note:'~;~~;;:~i::,"~~ 
un~ss 11 is going /0 

new bearing Into the, ;;:;;3 
i its ma .... ed side facing out. " 

old bearing. a bearing driver or • 
large enough to COI1tacl the ""tar '*-Cl 

18.24 Pt1VI the 11 
~,' 



11.28 A lOCket CIOn be used to drive In the 
new bearing 

bearing. drive it In untl ~ is completely .... t«l 
1_ II~trtotlon). 

27 ~t' the new sooI with lithium-based 
gmH al"l(l P<eSll ~ into the coupling. using a 
bearing driVer or a suita~e socket to tap 11 in W 
oec.ss.ry 1_ IlIullratlon). 
28 Check lhe sprockel coupling dsmper.. 
then Install lhe coupling 10 the hub and Install 
lhe wheel 1_ Section 15). 

17 Anti-lock brake system 
(ABS) 

General Information 

A 
Warning: Til e ABS control uni t 

1 comp.orn tha relative sf>"d of tha 
- wll .. ,., and Is thus programmed 

U./"II 1/", wh",,' ,wu /1'" ",.<,," 
fitted a, 'landard. 11 different sized whftla 
or Iyrf. a .. fitted IIIe COrttroJ unit may not 
fun" ' ion c:orrec:tly. 
1 The A.8S pte\IeOts tile w~s from IoI::king 
under heavy bUl king or on rough road 
surlaces. A sensor on MCh wheel transmits 
wheellOUItion ~ 10 the control unit. It the 
un~ Mn_ a dilterence belWe«l the ~ 
of lhe front al"l(l rear wheels. it moment.nty 
releases bo"ake pressure to the reIeYant whMI. 
Brake p.essure I, govllfn-ed by the ABS 
moduIIItor. 
2 Tha ABS 1$ $ell checking, and Is always 
Iwiteh«l on, though is inactivI at spHdt 
belOw 6 mph (10 kmh). The st,rI·up setl
diagnosis assesses the elec"l"el conlro l 
system as well I" the lunctlon 01 the 
modulator. In the $\1(101 01 a problem. the lau" 
can be Ioeattd via a lault code. 
3 ~ tile IQniIion is switched on. tile ASS 
Indle"or In the Inslrument cluster should 
come on lor approKimately 2 seconds, and 
then go 011. It the Indicator.x.e. not come on, 
ownove tile fuej laM 1_ Chapter.) to IICCeSS 

the ASS fuMbox on the leIt-hand side 01 the 
bIIU-.y. 0gen the lusabox and check the 
ASS tu.- (Me NlustratIonl. It the fuses ... 
good. check that the ASS control unit wn.g 
connector 1$ secure, and check the wiring 
between the control unit and the instrument 
clllsterl_ Wiring Diagrams in Chapter 6). 

Brakes, wheels and final drive 6- 27 

1&..27 Lubricate 1tM new ... 1 and pr1IM It 
no 1tM coupling 

"' I1 I problem is detected at stlrt-Up. the 
ASS Indicator nas.hes in one of the IoIIowInQ 
wquenees: 
S ON 10' 0.25 seconds and OFF tor 0.15 
seconds - check the engine stop switch or 
one ol the causes In Step 9. 
I ON lor 0.75 seconds and OFF lor 0.25 
.... onds - che:;k tl\(! ASS modul.tor IUH. 
.,Iay and wiring Isee Wjring Dj.g,.mt in 
Chapter 8). or one at the causes in Step 9. 
7 ON for 1.0 seconds and OFF 10. 1.0 ' 
seconds - same IS lor lault code 26 (see --8 ONforO.5~nOFFIorO.5NOOndt-

checII for a malfunction code runber dispIay.a 
IIongsIdoe the ASS Iodicator in the Inslrumant 
duster. A PIevioI.s ABS IauIt may Il:lI hIM! been 
deleted IrDm theoontrollrit mem:ory. 
9 Under certain condilions. a taull can be 
.Imulaled In U" ASS .yal.m .nd t~. 118S 
Indicator will ~ash: 

• If the 'ea' .... heel is rotated while lhe 
machine Is supported on a stand with the 
rear wheel of the gro<.nCI. 

• It the rear lyre loses traction .-..;t the whMI -. • It the machine Is ridden with the trom whIIaI 
otItIIe gtOIMld. 

• It the machine is ridden continuously on ...,.....,,-
""'" " .. 

" 
• 

" . , . , 

17.3 -'SS lOA fuse 1A,j....t ASS modulator 
30A fuse (8) 

• I1 the brake light SWItch I. damaged or 
Incorrectly adjusted Isee Chapt,r t . 
Section 11). 

• Low battl!<y voltage (see Chapter 8). 
II one of the abolle is the likely caUH, carry 
out an ABS operation Check. then delete the 
lau~ codes (see SIep6 91 10 105). 
10 In the """"I 01 a problem bting dettc::ted 
whit, th' machine Is be ing ridden, the 
indicator ..... come ON. Depending upon the 
natu .. 01 the problem, the control unit fM)' 
disable the ASS. in which ~ the tnkes d 
work at reduced efficief>cy. 00 NOT Ignore 
the A8S Indicator. Have the !l"I8ICIWle checked 
by I YImIha dealer or IoIlow the lault eode 
ralriaYiII pmcedure to del"""'" the ........ at 
the problem. 

Fault codes 
11 In __ 1 of a problem. tho faun 00<10 

must be retrieved from the control un" usJng 
In analogue vo ltmete •. Th" fault coda is 
represented by a Sl)l"iea 01 Ilm.a ,,1 ... ,rl<;.1 
pulses In 10 digitll digit groups. Each group 
represents a ..... mber. with a 3 second braak 
betwMn each group (see Mlust.-.tlon). 
12 "more \hiIn one fault code Is~, 
!hey appear in ascending order. wm. the fault 
code(s) down to avoid having to repHt the _ ........ 

"""''' ,----

" . " . , 
~ • - -- -

.--
• 
• , " HHH • , " , " H • 

'ME 
_. 

-, 
17.11 Fault codes are .. pre....,ted In tlmad pul .... - the example shoWI coda 12, 

10110 .. "" 111 " U" ... IOtI,,,,,l(j !I"P. then code a 1 
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- , 

-_. 

17.15 Set-up for retrfevlng a fault <=ode vie 
the ABS tesl connKlor 

, Ug/Ir QIOO" wirv temIiTIaJ 
2 WhlteJ-.d wire tenninaJ 
3 UQIIr bJue w"" tttrmfnaJ 
" 8IacJ< ...... IItminaI 

ASS fault codes 

13 0ncI the problems have beM COITeCted. 
ClIiTY-out an ASS operation chec:k. !htn der.ete 
the lau~ codes (see Steps 91 to 105). 

Retrieval 

14 Ensurtthal the battery Is fully charged (see 
Chapl'" 81. Where filled. rImOVe lhe II~-hand 
cockpit tr'm panel (see Chapl ... 7). Lou.t' lhe 
ASS lesl connector In the main wiring loom 
on the IIft·hand side of the machine. elIIMf 
In Iront at. or underneath, the IuoIIIWlk ,_ 
Illustration 11 .11 1). Ensure 11\111 the ignition 
,wilCh I. Off. Ihen rflmOVfl Ihe blanking 
plug and use an insulsled Jump.ar wire to 
connect the light bIua and bIIck wn I ........ 
IMidetheconnactor ,_ Nlullratkml II .llb 
I nd <=J. 
15 Using an analogue voltm.t .... conn.el 
lhe negatw. (.) mel ... probe 10 lhe light grMn 
wire terminal in !he coMllClor and Ih' positive 
(.) meter probe 10 the posi!;', (.) lennill\ll 01 
the blke's ballery (S&I IIlustrallon). NOI. the 
sequence of pulses shown on the v<>tmeter 

"'" 111 Compare the fau~ <=od8(l) with lhose In 

"" 

, 
" 

'"' 

Repair or renew ItM 
as necessary. 

18 It . afte. checking th~~~~~J ldentdied by the lau~ code. no 
be found. carry out an AIlS 
then delete the fault codel 
105). 

fault codes 11 , 13 and 26 

19 Check that th e front whee l 
~jng bolt 11 tight. 
20 Check that the peg on the Inside 01 



right·1\and for'k leg iI COI'l"8CI!y located In the 
slot on the sensor mounting plate, 
21 Check that the front whoot is correctly 
Installed (lOO Section 14). 
22 Ch&c:k tho f,ont whool bO<lringn (GOG 
Chapl&!" t). 
23 Undo the mounting bolt and draw 
the .. n&Or out of the mounting plate (s .. 
lIIutratlona). Inapect the sensor for darnaQa 
and accumulatlont of dirt or corrosion, If 
necnsary, clean the sensor car1!Iully wlth I 

10ft doth and molal polish. If ~ ill damaged, 
~ the ___ with a MW one. Trace !ha 
wmg from the sensor 10 the wiring connector 
..-od dilcoMect ~. Release !ha wiring Irom any 
clips or lies ,se. Illustrations 3.28 and bJ. 
EI'lSI.W1I that the terminlls In the cornector "'" 
clean and oonnect the new sensor se<::urefy. 
Secu,," the wiring lIS not8d on """""al. 
:lot Remo ... the front whlMll (see Section 14) 
Ind cltan out tny dirt trapped behind the 
sensor mounting plate (see illustration 14,Sb). 
25 Inspect the ASS rotor for damage 'le. 
lIIul tratlon). The rotor Is a press·fit In Ih. 
wMet hub - W ~ ill loose or damaged, a new 
wheel wII have to be fitt8d. 
28 On Inltlllallon, tighten the seniOr 
rnountng bolt IQ the torque setting specified 
al the beginning of th" Chapt ... Ensure that 
MOtOr wiring is nol pinched or twisted and 
~ It wIIh the eHpa on the right·hand for'k 
(SH Nlul tnltionl 3.2& and b). 

Fault Codel 12, 14 and 27 

21 Ullng I feeler gauge. ch.ck that the 
.Ir gap between th. tip of the rear wheel 
""aor and the caetellltion& on the rotor If. <1& 

specilied at the beglnmng of this Chapter (SH 
IIlultnltlon). Check the gap at several point, 
by Mn\ng the wheel. 
28 The gap ill not adjustable - W it is incomIct. 
check that th ... nSOl' and ,otor mounting 
bolt, ... tight. 
20 Check that the rear brake ealiper bracllet 
I. held IIrmly batwaen the a~1a and tlla ........ 
30 Check the .. a' wheel bea,ings ( ... 
CNrpt.,I). 
31 Undo th. mounting bolt and draw 
the .. nsor QUt of th. calipe. bracket ( ... 
IIlu,tratlonsl. Inspect Ihe sensor for damage 
.nd accumulations of dirt Or corrosion. 11 
necenary. clean the sensor carefully with I 

11.31a Undo the mounting bolt ••. 
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17.2:5 Chedc the rotor ,afl'OWed) for ......... 
$Oft eIotl1 .-Id metal poIi$h. If It ill damaged, 
tepIKe the sensor with a MW one. TI1ICfIIhe 
\Wing from the """so< to the wiring COM8(:tor 
and disconnect ~. Release lhe wiring Irom any 
Clipt or ties (SH IIfu$tnlUon 6.3) , ensure that 
the termlnlls In the connector are dean and 
connect the OOw """so< securely. Sec ..... the 
wiring as IIOted on removal. 
32 If the rotor s loose, warped or damaged, 
fWITIO\/8 the tear wheel (see Seclion 151. Undo 
the rotor mounting bolts and lit! the roIor of! 
1_ Illustration). 
33 Beltn instal ing the rotor. meke sure IhIr't 
Is no din or COf"OSion where It HIts on the 
hub, pertic:Uarty right i't \he angle of the _t. 
It the rotor does IIOt lit Hat when ~ Is bolted 
down, ~ wm appear to be w;up8d when the 
..-..or·to-rotor air gap Is checked. 
34 Clsan the t"reads of the rotor mounting 
boils. Ihen app~ I suilable non·PfI(man.nt 

17.31b .•. InddraW the ItIflsor out of the 
".,i ...... bf""c~ ... 

17.'n Checking the lir gap (arrowed) W'Itto 
a fee!er IJiI'U98 

thread locking compound, Install the botts 
-.d tight"" them 8\lenty and a linls at a ~me 
In a cris.s·cmss paltern to the torq ..... tting 
apecifled at the beginning of thll Chapter, 
3I!i On Installation. tigh ten thl sensor 
moontlng boil 10 !he torque .. Ulng specified 
.11 the beginn ing of this Chapter. ensu .. that 
ItIflSOl' wiring is not pinched or twisted and 
sec ..... ~ with the clips to the rear brake !>OH 
( ... IIIUltration 6.3) . Check !he'" gap (see 
Step 21). 

Fault codes 15 and 16 

Nole: "1hiI macIWl<e is ridden after fwJI1 codes" 
IS Of 16 """ disp/ay&d, the codes wilt oe 
1M!Ir·W1ftferr from IS 10 I I or from 16 to 12. 
36 To check the I1IflSOf signal. support Ihe 
bik" upright with either the front or ... wheel 
off the ground as appropriate. Trace the wiring 
from th • .. nsor to be checked to the wiring 
connector. but do not dOsconnect It. 

17.32 Rear ASS rotor Is HCUIltd by flYtI 
bolt. Cerrow..t) 
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17.4& Location 01 th_ ASS modulatOl' 
solenolds (arm~ 

37 Using a multimet<lr wt to th<l volts (DC) 
scale. backpmbe the connector on the loom 
side. connecting the m<!ler posrtlva ( .. ) probe 
to the black wi", terminal and the flE>9at/va (-) 
probe either 10 the blue wire terminal (front 
wheeI). or the yellowlwtl~e wire t ...... inal (rear --38 Turn the Ignition switch ON and slowly 
turn the wheel in the normal d irection of 
rotaHon. The signal voltage should rise and 
fall between the h;gh and k>w lim its specifoed 
at the beginning of this Chapter, once ""er; 
complete rotation of the wheel. 
39 iflhe signal voltage is outside the wecniad 
limits. a new sensor mUSI be fitted - sea Steps 
23 and 26 (front) or 31 and 35 (rear). 
40 11 ffttlng a new sensor does not clear the 
problem, have the ASS control un it checked 
by a Yamaha dealer. 

Fault code 18 
41 Inspect the ABS rotor 00 the rear wheel tor 
trapped dirt or damage to the castellations. 
42 To renew the rotor. fOjlow the procedure in 
Steps 32 to 34. Alte< installing the wheel and 
ASS sensor. check the air gap (see Step 27). 

Fault code 21 

43 The ABS modulator solenoids are located 
on the !owe<. left·hand side of the modulator 
(sea Inustratlon). To check the solenoid 
reSistance. first trace the wiring from the 
solenoids and disconnect it at the four-pin 
connector 011 the inside of the frame on the 
left-hand side 1_ Illustration). 
44 Using a multim<!let set to the ohms ~ 1 

11.55 Location of the ASS ""ay (arrowed) 

t1.43b Location of the soIanaId wiring 
connftClor farrowed) 

scale. connect the mete< probes across the 
two blue wire lem1inals in the solenoid side 
01 the conneclo< to ch<lck the front brake 
solenoid. then connect the probes across 
the two green wire terminals to chock Ih<l 
I'<!ar brake solenoid (se<! Wiring Diagrams at 
the end 01 Olapter 8). Compare the resu lts 
w~h the spec~k:ation at the beginning of this 
Chapte<. 
45 11 the re.istance of <lith<lr solenoid is 
outs;oe the specified range, a new modulator 
will have to ba fined (se<.! Steps 112 to 122) -
indi",dual COI11poner1tS are not available. 

Fault code 22 
4{1 Referring to the appropr iate wir ing 
diagram at the and of Chapter 8. chock the 
w,ring between the ABS controj unit and the 
starte< relay (bIueIwM<I wil'<!). 

Fault code 24 
47 Check t~ oparalion of the front and rear 
brake light sv.itches and adlust the ",ar sw~ch 
~ required (see Chapte< 1. Section 1 1). Check 
Ihe operatiorJ 01 the brake light (S86 Chap
let 8). 

Fault code 25 

48 Refer to tile cond~ions listed In Step g. 
49 Check tile instal lation of the lront wlleel 
sensor (!le<! $ceps 19 to 26). 

Fault code 28 

50 Indicates an ASS control unit internal 
memory lailUTe. Have the unit chocked by a 
Yamaha de.a~r. 

11.56 Rel.ass the catch (armwed) to 
disconnect me relll~ wiring connector 

Fault code 31 

50 Check the ASS 30A fuse (see Step 3). 
check for continuity in the wiring be\wHII 
lu,", and Ih" IIBS control un~. 
51 If the fuse and wiring are good, ha"" 
controj unit chacked by a Yamaha dealer. 

Fault code 32 
52 Check theABS lOA fuse (SIl<ISt&jl3). 
Check for continuity in the wiring between 
fuse and the ASS contfO! uni\' 
53 Check the operation of the i9nition • 
then check for continuity in the wiring 
tho swllCIl and the fuse. 
54 If tile fuse and wiring are good, hav" 
control unll checked by a Yamaha deal«. 

Fau)t code 33 
55 Check the ASS 30,0.. IuS<! (see Step 3). 
check for continuity in the wiring betwHII 
fuse. the ASS relay and the modulator 
Illustration). 
56 To check the ABS modulator relay. 
unclip the relay from Ihe battery cl 
th<ln disconnect the wiring connector 
illustration) . 
57 Using a mUltlmeter set to the ohms 
.cale, connect the meter nageti • ., H 
to Ihe No. 1 terminal on the relay and 
positive ( ... ) probe to the No. 2 terminal 
illustration). Compam the result with 
specnk;ation at the beginning of this C 
58 Nruct coooect thto meter po!i~ive (+) 
10 the No. 3 terminal on the relay and 
negative H probe to tile No. 4 terminal . 
~hn,,1rt hA Infinil .. _i~Mn<'''' U"'no in 
jumper wi",s and a fulry chl1fged 12V 
connect Ihe battery negative terminal to 
1010_ 1 terminal on the relay and the ba 
positive t<lrminal to the No. :> ",lay t 
Th<l relay should be heard to click and 
meter should show 0 ohms (no r<!Sistanotj.. 
59 If the met<lr indicates high resistaoo
either of these tests the relay is faulty 
must be f9n&Wed. 

Fault code 34 
60 Check the ABS modulator relay 
Steps 56 10 59). 

""'" 11.51 ABS modulator mlay _ wiring 
connector tenninal Identification 

I R<!d ",;re terminal 
2 Black/white wim tem1jna! 
3 Red/whlm w;m terminal 
4 Brown wire terminal 
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17.61 Loe.tlon olltle modulator motor wiring connector 
(arrow.cf) 

17.18 Froot brake master c ylinder 1\0" {AI, front brake caUpe!" 
1\0" (6), raar braka call~r 11018 (C) and .. ., brake mast ... 

cyII~ !lose (0) 

61 O,sconnecl lhe modulalor molor wi1ng 
o;onnecIOf 1_ hiultratlon). 
152 Uamg • muhimeler se! to the ohml x 1 
scale. o;onnecItIIe meter probes aaoa tile ..,;j/ 
while and black 'HQ letminaIs on In. rno<:\uI.ator 
side oIlhe connector and lest lor oontOnuity (0 
oIIms). lIthe meter Indlcales reslslanca, the 
mQtOf is lauhy and the modulator must be 
~ (see Steps I t210 \22). 

Fault code 35 
63 CIw:Id<!or c:ontonuily in the wiring betw-. 
I~_ ASS conlrol unit conneclor Anri IliA 
modulalor relay connoelor, then clleck th at 
the battery termflal eonnectionl are secure. 
&t It the wiring .nd connectionl .... good. 
nllve the ABS control un,t checked b~ a --. Fault code 41 
63 SUppoI1 the maeIIioe securely In an upright 
posit;"n wilh the lront wheel off lhe ground. 
Check tllat the Ironl wheel rotalel lreely. 
Check the brake disc runout {see Section 4). 
&t CIIeck lhe operation of the front bralte -
j)UI the brake ....... In so that the PlOdS contact 
lhe discs Iltmly. tllen release the lever and 
o;heck !hat lhe wtIeeIls /lee 10 fOtate without 
.. \her 01 the brakes drll(llllng. Ensure Ilia! tile 
braka 1_ returns to the rest positlon without 
excess",,, I,eeplay in tile lever. It IIIe plIlons 
In either 01 tile brake calipers {see Section 3). 
or the piston In the master ~nder (see Sec
tion 5). ate sticking. ov.haut the approprIeta 

"""""""'-
&! Cheek the Iluld in the front braka Iluld 
reservoir (see Pre-rIde checks). I! tile "uld Is 
contaminated (dar1<. brown In colour!. char1{18 
1t(_Saction 11). 
U Bleed the front brakes (see Saction 11). 
17 Inspect the brake hoses for damage and 
delormation (see Chapter I . SactIon 11). 
18 Ensure IIIaI tile hoses lrom tile lroot 
brake master cytinder and caWpers have been 
~QI""""'I..u 10 1he modulalor correctly, ... 
Illustration). 

69 11 the above cheeks lail to Identify the 
problem, ~ Ihe rnodul8!or cn.cked by 11 
YamaIla dellter. 

Fault code 42 
70 Support lhemachine securely In an uprigllt 
position with Ita rear wh&el oflllle ground 
ChecI< lhat the rear wIIN rotatn lreeIy. Check 
the Inka diac runout (see Section 8). 
71 Check tl"lol operation 01 tile reer brake 
- press tl"lol br.ke pedal down $0 Ill., the 
pads contacl the disc lirmly, tllen release 
tt>e pedal and a-:k 1tIA. !No _ III frM 10 

rotate without the brake dragging. Ensure Ihat 
the brake pedll returns to tha rest position 
without ..-:QeUl" freeplay in the pedal. 11 the 
piston ., the tnke calil*" (MOl Section 7), or 
the piston In the master ey1lnder ISH Sec
tion 9). Is lIk:k 0\1. overhaut lhe appropriate 
COInpo" .. ,1. 
72 Check the Iluld in Ilia re .. brake Iluid 
reservoir (I" Pre-rir;Ie checks). II tile fluid is 
contamlnsted (darl< brown In ootour1. change 
H (see Section 11 ). 
73 Bleed tile rear brake (see Sectoon 11). 
7. Inspect the brake hoses for damage and 
deloomation fa. CIIapter 1. Section t I). 
75 Ensure IlIat IlIe 1I0ses from Ill, rear 
brake mast .. cytinder and caliper have been 
connacted 10 the modu lator correctly (eae 
Illustration 17.18). 
76 If IIIe aOO" cllacks lail to Identity tile 
problem. have the modulalor checked by a 
Yarnat. dNIer. 

Fault code 51 
n CMck the blollery condition - ~ ""luired, 
reclla~ the buttery (see Ch .... t .. a). 
78 If the problem persists, loI;"w Steps 63 
to 69. 
Fault code 52 
79 Chec;I< the Xllery condition - ~ required. 
f9CharVe the ballery (see Chapter 8). 
80 If tllo prob om pe ..... ". follow Step& 70 
to 76. 

Fault code 61 

81 ChIcI< tile battery QOOooectiollSand battery 
cond~1on - it reqWed, recharge the ballery 
{see Chapter 8). 

Fault code 62 
82 Check the battery COMeC1lons and battery 
condition - it required, recharge the battery 
1_ Chapter 8). 

Fault code 63 
83 Chack lor conllnulty in tile wiring 
between the ABS oontrol unit connector (_ 
IIlustrllion 17.1000J and the lrorot wheel ABS 
~~. 

&4 Oiseonneet the front whaaI sensor wiring 
connactor and clleck for •• hor1 circuit 
bt~ 1I"l0l wiring 1 ..... '''''1. on the sensor 
side 01 !ha connectOf and eMll ~ " 1 
fault Is fot.nd. renew tile ...-.or 1_ Step 23). 
85 Cllack IlIe battery connaclionl (lea 
Chapter 6). 
U tI the wiring and connections are good. 
hava Ihe ABS control unit checked by a 

""""' ....... 
Fault code 64 
87 Clleck lor continuity III the wlrlllg 
~ the ABS oontrol unit connector (_ 
illustration 17.108b) and the rear wheel ABS 
~~. 

88 Oiaconll8Cl IIIe re.r w~ sensor wiring 
conneclOf and clleck for 1 sllOr1 circulI 
betweert the wiring terminals on the sensor 
side 01 the comec:tor and a.rth (ground). " • 
I&IIt 11 found, reMW the...-..or (_ Step 31). 
89 Check t he battery connections (sea 
Chept .. a). 
90 If the wiring and connecHons are good. 
lIave Ill' ABS control unit cllecked by I 

Yam8IIa dNIer. 

ABS operation check 
91 Once 1 problem has been corrected, 
c.rry-out an ASS oper.tion cr-k In ~ .... 
that 1I"l0l $)'Stem is wondng eorrectty. 
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$2 Ensln mat the bIItt"'Y is IuIy m.ged_ 
Ctlapter 8). When! fitted. remove the !efl-hand 
eoekpIt trim panel (see Chapter 7) or remove 
\tie fuel tank 1_ Chapter 4). Locale the ABS 
1 .. 1 conneclor in !he main wiring loom on the 
1,1I·hand side of the machi"". e~her In Iloot 01. 
or undemealh. the fuel tank (see Illu.tratlon 
11 .11 1). Ensure lhat the ;gn~Oon Iwltc/l ls OFF. 
then remove the blanking ~\IlI and uN an 
inaulaled jumpef wire to corv>ect the light blue 
and bIaci\ wire terminals inside the connector 
1_ iIIultr.uon 11.ll b and cl. 
SO N It>e lnke IoMr .. _ prv$S lilt tQlcl 
pedal down.. Continue 10 hold the lever in and 
!he pecW down..lhe tu-n!he ignition switch 00. 
$4 Tt,. ASS indicalor in the r.stnm.w: WsI.
..... CIOnlII ON for 2 seconds &"Id then go OFF !or 
3 ~ !hen !he indicator 'Nil start 10 IIa$h. 
$5 When the Indicator stan. /lashing, 
hydraulic pressure from Ihe ABS modulator 
will pull! Ihe bra~e lever ou t 10 ill le., 
potltlon, Ihun it wi ll push Ihe pedal up to 11, 

t7.1OQ ~8 "'"' ""Icl> down 1<> ... too .... 
tM connector 

11.108b ... 10 access _ wiring ___ loB 

rest position, It-. ~ wiI push the tnke lever 
out 10 H, rest position again. c.or-"inue 10 hold 
lilt lever _ pedal agansl the pre$$UI1Ifrom 
the modlllltor lhroughout this procedure. 
9fI Turn the ignHion switch OFF: 
117 11 Ihe ASS operates as descril)&d, Ihe 
1y$lem is wo.-king cooecliy. 
Ill! If r .... uired. disconnec:1 tne jum~r wire 
lrom tile "BS test COOneclor aOO Inllall the 
~ pug. ou-wl5e. deIet. the ASS fauH 
code(s) as 1oiIows. 

Deleting ASS fault coders) 
IKI Ensure that the ignition SWllch 11 OFf. 
Install the iumper wire in Ihe ASS leSI 
c:onoector (see Step 921. 
lOO Turn lha ignitoon switCh ON. The ASS 
indicator "' the instrornenl cluster wilt diSpllty 
the Pfaviovsly recorded faull code(s). 
101 Turn ,"" engine stop sw~ch OFf, thell 
presslhestarterbollOn repeated!y(morethan 10 
Iime$ In 4 &fI>COOds) to delete lhe Iau~ code(I). 

17.1158 Remove the boltl neurlng the 
modulator COVer (arrowadj •.. 

102 Turn the Ignition awftch OfF, ON..,. 
103 The ABS Indicator Ihe 

clUllt .... wj~ com& ON ""; :..;;;:;:;::~ 
go OFF for 3 seconds. tt 
start to Hash. 
104 Turn the ignition 

the jumper wire ~:~~;~:,-~:] 
and Install the b 
1ndicat0l" should now 
Step3j. 
105 lostaIt the rerna.ning ~""~~, .. 
__ order 01 AIIII(WaI. 

ASS control unit 

Removal and installation 
105 Remove the fuel Ilflk (SH 
Diseonnec:1 the battery negat,,,. ,:'.;;'1 
Chaptll( 8). 
107 The ASS control unit I, IOCaled 
of the ABS modulator ,over p lale. 
the I>okling s trap end displaee the 
Ulustrettons). 
108 Peel blck thl cover 10 
Ihe multi -pin wiring connectoft 
UIVltratIo<>sj. 
109 To disconnecl the connecton. 
down on the catch &"Id puI 
( ... Wrustmtion). 
110 Prior to Installalion. ItfIIUle 
lermi<>aIs nsidoIlhII CIOM8CIOfS are 
free from corro.ion. If 
termi"Ws with IlIectr\cal 
111 Install Ihe , , 
Cover the un;' and 
seeumly into place. Illha strtt;';";·"'d;';"~ 
deteriorated . m a ""w 00II. 

ASS modulator 
11:2 ~ the ASS control 
106 10 109). Ihen follow 
Chaplar 4, Sedan 
113 Renlove the rear 
Chapter 5). 
114 Undo lhe Icrew 
res&rvoiIto tha 
(lee lnustratiOll 9.4). SecUfl t 
an upright position to ~t 
.ystem. 

'" 

," 

17. 115b • . • end littt/le cover 011 



118 Dil(lonn",1 l he wiring conn"'IO'- for 
th_ modul"or motor and solenoids (I •• 
lUu_trIIllon_ H.81 _nd H.43b). 
117 Cava< the area around lhe modutator with 
clean rag to catch any drops of brake ~uk! 
118 Note the location of the hose finings 
on 1ht top of the modulator (hit lIIu" .. 1Ion 
17.88) . If .-.qui...:!, as an ald to r_mbly, 
tNtI< the fillings wrth d8bs of paint. 
lie UnSCteW the boils securing the braJ<. 
hose bln)o liningl to the modulator and 
de1ach the f~tong,. Plug the fillings or ...... ap 
I ptll1i(: bag tightly around each one 10 
ml."miM fluid loss and prewtnt dirt ""tWing 
the ")lSIem. OiscIrtI the :;ealing washers .. 
new ones most be used on installation. Plug 
uch hole In the modlJator with a robber blong 
or" au~able 10 mm bolt. 
t20 Unscrew Ihe modulator brlckel 
mounting boilS Bnd remove the modulator 
with Its bracket. Unscrew the modulalor 
mounllng boilS and separate the modulator 
Irom Ita bracket. 
121 Installation is the reverse of removal. 
noting the toIowing: 
• TIghI,," ""- mc)Un1ing bracket bolts to the 

lorqut MItong tpedfied althe begIMing of 
~CNJM ... 

• Use" new sealing washer on each sids of 
the brIkIl"Io$e banjo Iittings.. 

-----
--
--- --i'l ... ·h ------

• Ena!n ItIat the hoses are COMeCted to ""
corrKt locations on the modulator. 

• TIghten the banjo bolts 10 the specified 
torque selling. 

• Ensure that the wiring connectors are 
~~. 

122 Bleed the tydraul;c system loIlowing ""
procedure In Section 11. Check ""- ~tIon 
01 both Iron! and rear brakes carefully ~ 
riding the motoo-o:yo:le. If rlIQUlred. cany 001 an 
ASS ~tIon C18Ck (see Steps 91 to 97). 

18 Tyres 

Gener.1 Information 
1 The wheels frtted on all models are design«! 
to take tube~ss :yres only. Tyre sizes are given 
In the Specifications at the beginning of this 
chapt .. . 
2 Ref .... 10 p",.rid!t checks at the beginning 
01 Ihl" m"nual for tyre maintenance and ....... 
Fitting new tyres 
3 When selecting new tynI!I, ref .. 10 ""- tyrw: 
Information in !he ow ...... s Man .... 1. Ensure 
that Iron! and n!W \ynI ~ aN compll\iblt', 

---- ----
'H-- - -_. 

= --
-'--_. ---_ ........ 

-----
18.3 Common tyre IIdewall markings 
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end of the corr",t size .nd speed rating: 
If n",essary. seek advice from a Yamaha 
deal" or motorcycle tyre specialist (I •• 
IIIUltratlon). 
4 It Is recommended that tyres ar. fittid by 
a motorcycle tyre specialist and thlt thi' I. 
not attempted In the home workshop. Thia 
iI particularly relevant in the CIM 01 tu,*", 
tyres because the force raqui<*d to break 
the Hal betWItltl1 th. whMt rim and tyre 
bead Is substantial. and is usually ~ 
the capabititias 01 an IndMduaI worI<ing wjth 

noonaI tyre levers. Additionally, Tt,. sptCiIoIIst 
witl be abkt to balance Tt,. whMII aft .. tyre -. 5 Note tI\iIt p<JI""oI;Iured tubeless tyres can In 
_ cases be repaired. Seek the advice oIa 
Yamaha dealer or a motorcycle tyre specialist 
concerning tyre repairs. 

19 Drive chain and sprockets 

Drive chain 

Removal 

I AI modab ~ fitted with an 0IfIdiess drive 
chain as original equipment. This Iype of 

--

--
------
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!' 

• @ 
On 2004 and 2005 models, 
measure a IQ-link sec/ion

b&tween thfl 1st and 11th pins 

-, 
• @ 

On 2006-011 models. measure 
a 15-1ink sectlOll - between thfl 

1st and 16th pins 

19.5 Measure ctwlin l ink se<::tlons as 
shown to detennine chain stretch 

chain can only be removed if the swingarm 
Is removed. Folk)w the procedure In Steps 10 
to 13 to remove the front sprocket. then ref .... 
to Chapter 5, Section 13, and remove the 
swingarm. 
2 ~ a chain with a riveted soft (joining) link has 
been f ifted subsequently. it can be removed 
by split ting the soh link with a chain cutter. 
Such chains can be recognised by the SOh 
link side plate's identification marks (and 
usually ~s d iffe<ent ooIour), as well as by the 
riveted ends of the link's two pins which ook 
as ~ they have been deeply centre-punched, 
Instead of peened over as with al l the other 
pins (see Seclion 8 in Tools and Wor1<shop 
Tips in the Reference section). 
3 If the chain is going 10 be split. support the 
bike on Its centrestand with the rear wheel 
off the ground. Remove the front sprocket 
cover (see Step!; 10 and 1/), then slacken the 
chain as described in Chapler t. Follow Ihe 
procedure in Tools and Wor1<shop Tips to split 
the soft link and draw the chain off. 

.&. Warning: Use ONLY tha co""cl 
1 se,vice tools 10 d/s"ss embla 
• and assemble Ihe r/veted-Iype 

19.128 Bend lIIe locking tab back with a 
hammer and chisel 

Of soft link - If you do not have IIceess to 
such tools Or do not have the skill to 
operate them correctly, have the old chllin 
removed and " new one fitted by 11 Yllmllha 
des/er. 

Chain stretch check 

4 Chain cond ilion can be determined by 
the amount it has stretched between a 
specified number of links. To assess the 
chain accurately, fi rst it must be removed 
from the bike (see above). then fot low the 
procedure in Chapte< t to ctean R. The chain 
must be /fee of any kinks and binding links 
must be loosened-up before th .. check is 
made. 
5 Stretch a section of the chain across a flal 
sunace and measure the distance belween 
the pins as shown (sea illustration). Note 
that Yamaha spec ify two different service 
l i m~ measurements. depending upon In.. year 
of manufacture 01 the machine. Ensure that 
the chain Is stretched taul when taking the 
measurement. 
6 Measu'e the chain In 5evera l places to 
compensate for uneven wear along Rs length, 
Ihen calculate the average and compare it 
10 the liIT it specif ied al the beginn ing of the 
Chaptor. I1 the chain st retch exceeds the 
service ~mil, the chain must be replaced with 
a new Orle. 

Caution: Never Install a new cheln on old 
sprockets, and never USII the old chain 
If you Install new sprockats - replace the 
chain and sprockets as a "t, 

19.1:!!) Uf>(lOtne sproc~etnut" . 

Installation 

A Warning: NEVER Install ili chain which uses a"',·",. 
maSfer (spilt) /ink. 

7 It an endless drive chain is being 
lolrow the proce<:lure in Chapter 5 and 
the chain with the swingarm. Install 
sprocket (see Steps 14 10 
Chapter 1 and lubricate and 
8 I1 a chain w~h a riveted 
being fitted, route it over 1 

around Ihe lront and rear , I 
the two ends in a i I , 
worl< on. Follow the procedure i 
Wor1<sllop Tips to fit a new soft link. 
re-use old soft link components. 

9 Once lhe chain is installed. fil.";,,,,; "o,;;t 
cover, then refer to Chapler 1 0 

and .. diuM th" ch" ;,,. 

Front sprocket 
10 Make sure the transmission "', ,", ,~t 
Loosen the gearchange ~nkage 
then unscrew the rod 
leve< and 
Withdraw the rod 
11 Unscrew the bolts 

Section 

/ronl sprocket cover and remove 
illustrations). 
12 Bend back the tab on the 
nut lockwasher (see il lu stration). 
assistant apply the rear brake hard. 
unscrew the nut and remove the washer 
Illustrations) . Discard the washer, as a 
one must be used on reassembly. 

19. t2C ,., and remove tl\e Old~' :;::::~ 



19.138 Draw lhe sprocket alld chain off 
the stlaft ••. 

chain sO that it is fully slack (see Chapter I. 
Section I). 
13 Draw the sprocket and chain off the 
transmission outpu t shaft and slip the 
sprocket out of the chain (s"" Illustrations). 
I1 there Is not enough stack in the chain to 
disengage the front sprocket. slip the chain off 
the rear wheel sprocket. Note: " !he sprocket 
Is not being replaced with a new one, mark its 
OlJtslde face with a dab of pajnt, so that It can 
bfl lnstaJled tile same way roond. 
t4 To install the froot sprocket. f irst engage 
II with the cha in. then slide it onto the 
transmiss ion shalt. I1 removed. install the 
cha in on the rear sprocket. Install the new 
Iockwasher. th&n frt the nlft w~h the shooklered 
sIde lacing In and tight&n it finger-light (s"" 
Illustration). 
IS Adi""tthe d,ive chain (." Chapt .... t l. 
16 Tighten the sprocket nut to the torque 
setting specified at the beg inning of Ihis 
Chapter. applying the rear brake 10 prevent 
the sprocket from turning. Bend the tab ot lhe 
Iockwasher up against the f~ts of the nut (see 
Illustration). 
17 Install the lront sprockal cove , (see 
illustrations IQ.llb and a). 

Brakes, wheels and final drive 6-35 

t9.13b ..• ~n lift the sprocket out of the 
ctlain 

18 Install the rema ining components in Ihe 
reverse orde< ot removal. 

Rear sprocket 
19 Remove IlIf' rear wheel (se<;! Section 15). 
Cllutlon: Don 't lay the wh_1 down and 
a/Iow if to rest on the disc or the sprocket -
they could become warped. Set the wheel 
on wood b/oclr.s so the wheel rim supports 
the weight of u.. wheel. Don't oporIIte the 
brake pedal wllh the wh .... , removed. 
20 Unsaew the nuls securing the sp«x;ket to 

19.16 Lock the nut by bending the 
lockwasher against it 

19.14 Install the nut with the should&red 
side facing In 

the hub assembly (see illustration). Remove 
thlt nuts and washer.!, then lilt 011 the sprockel, 
noting which way ""'00 ~ tits. Not~: The size 
of the sprOCket (i.e. lis number of tooth) Is 
stamped on tile ourslde face of tile sprocket. 
21 Install the sprocket onto the hub with lhe 
stamped mark tacing out. TlQht&n the nuts and 
washers 8\I&n1y and in a criss-cross sequence 
!O the to<Que setting specffied at thlt beginning 
01 this Chaptll<. 
22 Install the mar whwl (see Section 15). 

19.20 Rear sprock~t Is secured by six nuts 



Notes 
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Seetlon nunbar Section number 
5 Rear hugger . _ Chapter 5 
1 Seat ..................................... 2 
4 Side panels. seat and eKllaust cow!iogs . . . . . . . • . 6 
7 WiodsIlIeId..... . . . . . . . . . 3 

I>~ grab I'\andIe bolts . . ....... . " 'm 23 Nm 
SIde p.neI bo/t$ . • . . ...•....• 

General information 

1 Thl, Chapter cover$ the p.oceduru 
necessary 10 l'flInDVeand in$taIIlhoI body 1*11. 
sme. many ae.vicfl and ,epair opetatlons on 
these moton:yc~s require the removal 01 tne 
body parts, the procedures are grouped here 
100 referred to from other Chap!&r3. 
2 In 0'8 case of damage 10 the body ~ns. 
~ 11 usoally necessary to remove the brokeo 
GOOF~'eI" and replace H with a new (or used) 
00II. The ITIIItOtlalIrom whictllhe body panels 
.... ~ dooM not lend itself to conven1oona1 
~" ttel'lrOques. There _. howevet. _ 
ahops lllat ~ia/ise in 'plastic ~'. so 
It mIIy tit worthwhile seeking UIe advice 01 
(IOW 01 ~ spec;.lists before consigoing 811 
.~penshre component 10 the bin. There are 
also bodywofk repair kits available lor DIY 
~. 

3 When IUempting to remove any DoOy 
p"n.', Ilr~t $ludy It closely. n<>ling "ny 

10 Nm 

las\eners and associated fittingS. 10 be .ure 
04 returning evvythirog 10 its correct place on 
In.taIation. o..ce the evident lasleners IlaYI 
been rIITIOYed, try to ""'hdrew lhe panel as 
described but DO NOT FORCE IT - 11 ~ will 
not release. check that allas~ hIYI been 
rtIn'IOVI(f and Ity again. 
4 Whe<tI a pBMI engages another by "'""* 
ollal», be c~rllul nol 10 break Ihl lab Or 
its mallng slol or ID damag" !ha paintworil, 
Remember that a lew momenls 01 patl"nea 
al thl. Stelll will save you a lot 01 mon9Y In 
~ bro4<tn pan<!lsl 
5 To I'IfIlOv. lim clips, UnSC«lw the centre, 
thIn draw 1111 clip 0<1\ of lhe panll (.11 
H .... lnltIonl . 
11 WhIn flstaIng a body panel, firsl study It 
cIoHI'y. noting any laslllnll'S and usoclaled 
Ii1tir'qI fII'I'lCMId with it. to be ..... 01 .-umIng 
~ 10 i';s correct place. ChIck ~ -" 
latleners are in gOQd condition, including all 
IrIm clips and rubber mounts; .roy 01 !hiM 
Ihal ... lau~¥ must be re pl;oeed with new 
ones before the Pi'fl"I is ~. 
7 Cl'loo~ 01,.., lhat .. n mountinll broIll«llo ~,. 

straight, and ...pair or __ !hem if ~ 

beIor1t attempling 10 inatan the panel. 
8 To Instal trW!I dps. lit \ha clip into Ita hole, 
It.- push the CIlI'Ilf8 in 80 \ha! ~ Is IkIah with 
the top 01 the clip. 
11 T'IIhten the faslen""s SlCurlty, but be 
c"aful not 10 overtighten any 01 them or \hi 
panel may break (nol alwa ys Irnrn«Iiat-'Y) doe 
10 \ha uneveo1 stress. 

1.5 Unscnow thto Clnn. then pUll the trim 
clip 0\11 of the PI".I 



7-2 Bodywork 

2 Seat 

1 To remove the seat. inse<'! the ign ition key 
into the seat lock located on the left·hand 
sida of IhI.I bike. and turn it anti-cIockwlse to 
unlock the seat. Uft up the back of the seat 
and draw it rearwards. noling how the tab at 
the front kxates under the fuel tank mounting 
bracket (see Il lustrations). 

2.1 b Nole how tab (A) IOGates under bracket (Blend leat I 
locates In lock (D) 

2 In$lallalk>n is the ""'8fse of removal. Push 
down on !he seal to engage the latch. 

3 Windshield 

S2models 
1 The wirdshield fs secured by three screws 
on both si:les (see illustration). 

2 Undo the screws and 
IIlustrellons). , 

wellnuts set . 

All other models 

4 Undo the SCrew on the .". '""'''~i 
the windshield fsee lIIustretlon). 
5 Peel back the boot on the mirror 
Undo the two screws on both 

3.3 Note the IOGallon of the welinuta farrowed) 3.4 Undo the screw at the front .. 



3.Sa •.. and the two Kraw. on both side. (otrTOWed) •. 3.5b .•. then lilt the ..... nd.hl&kl off 

Iht wlndshleld to the falrlng, then lilt the 
wIndshIeId off lsee lIIustrationa). 
f! Insllllation is the __ 01 _al. 00 no! 

(lY8r\lghten the screws.. 

4 Mirrors 

, It the mirror is moontMl on the hand lebars. 
IlUpport the mirror and IooMn the stem k:lcknut. 
!hen un$Crew the mirrot from the Ilandlflbar 
bfecket ,I" iIIustratlona). Note that the 
tlght·hand mirror haS • lefl·hand Ihread -
_~IiahI""~ 
2 On installatior\, take ~ not 10 cross·thread 
tn. _ stem lsee tNustnltlon). Tlghfen the 

"""'" '""""" 3 FInal adjustment can be made using the 
Ih.-.eded jOints on the mirror stem , ... 
~tu.tratlon). 
, ~ the mirror i, mounted on the tailing . fl/"!ll 
follow the procedure In the following section 
and remove eilher Ihe right or lelt·hand 
<;OCkpit trim panel. 
S Undo the nuts sec..-ing the _ 8S$M1bIy 

.-od lift it off 1_ illustnltlons). 
f! On 52 model,. noli the rubber pad with 
collars ror the mltrof bolts lixtd ~ the 
fliOng and fairing stay lseelllul trltlon) . 
1 Installation is the ...... erw 01 removal. -.., 

4.Sa UIKIo the I>I.fb 'srrowed) . .. 

4.11 LooMn the Iocknut ... 

4.2 Take care when instatllng the mirror 
stem threads 

4.5b .•. and lilt the mirror off 

4.1 b . •• then .....,rew the mirror 

4.3 Final tdJu.tmenl. can be made 1I the 
Joints ,arrowadj 

4.f! Note the location 01 the pad and 
cot ....... '...",WMi _ s:! modeIto 



5.1/1 Undo the screws, noting the location 
of the &art!" wasiMrs 

5 Fa1ring panels 

Cockpit trIm panels 

52 models 
1 Undo the two screws securing the r •• r 
half 01 the \Om panel to the laiMg side PIIII'I. 
nollng the toe'lion 01 the w.sher. "" 
!tIu. trIUon). Ene the panel rearward. to 
..... the Isbs on the !mnt edge. then itt the 
~ 011 1_ lIuI lJ'lltionsj. 
2 To remove the front hall of the trim panet. 
undo the screw on the insidll ..... -.:IlIe. 
and the two screws on the upper edge ,_ 
lIIult' l lions). ManoelNffI lhe panel 011 , .. e 
IlIul trl llon). 
3 Installation is the reverse of removal. Make 
lure the rear hall panel locates correctly with 

5.~ •.. noting the location of the la..,. 
wUh ..... ("n-owed) 

the front hlIf and the inside edge 01 the IWIng 
side panel (He InuslJ'lltion 5.1c). Don~ forget 
to install Ite large washers on the outside of 
the lairing aide pa~ ,_ lIIutrstion 5.1/1). 

All other models 
4 Undo the two SCrewS securing the trim 

panel to the lalrong .ide panel. noting 
location I1 
5 uti the IlooI on the mirror I 

the trim clip Isee 1l1"l t'ltlonl ). '.'~' ~i 
procedure In Section 1 10 remove the 
clip . 



5.s.. Undo tile screw (anowed) _ . • 

6 Undo the screw securing the trim panel to 
the bracket on the inside of lhe fairing. !hen tifT 
the trim panel ott (see itluslnltlona). 
7 Installation is the reverse of removal. Make 
sure the U-ctip is in plac4I on tll<.! bfacl<.el inslOe 
of the falring (see IIlustrallon). Ensure that 
the trim panel locates correctly with tile inside 
edge of the fairing side panel (see Illustration 
5.6b). Don't lorget 10 Install tll<.!large washers 
on the outside 01 the l airing side panel (see 
illustration 5.4b) . Follow the pro<::/Wure In 
Section ' to Install the trim clip. 

Fa/ring 

52 models 

B RemoVf! the cock",t trim panels (see Steps 
1 and 2) . 

5.10. Release the catch t 

5.11 Draw the falring off its support 
bracket 

5.6b .. _ then lit! the trim pan&! off 

B RemoVf! the windshiekj (see Section 3) and 
the mirrors (see Section 4). 
10 Using a flat-bladed scl"(lwdriver, release 
the catch sec.H1ng the falring assembly wiring 
COIln$CIor. then undo the screw securing the 
earth '(grwnd) wire to the fairing bracket ( . ... 
Itlu.trlllions). 
11 Ease the fairing off the mirror brackets 
(see Illustration 4.6). then draw rt 1000ards to 
release the pegs on the back 01 the headlight 
assembly fro"l the grommets on the lairing 
b4-acket (see iIIustretlon). II required, l"(Im<>ve 
the headlight Jn~ (500 Chapter 8). 
12 If requir<:ld , remove the instrument cluster 
(see Chapter 8). lhen unclip the wiring from the 
fairlr>g bracket . Undo the bolts securing the 
fairir>g bfacl<.et and lift It off (seellllntrlltlon) . 
13 Installation is the reverse of remov al. 

5.IOb .. _ I nd disconnect the multi-pin 
wiring connector 

5.12 Loealion 01 the fairing bracket 
mounting bolts (alTOw&d) 

Bodywork 7-5 

5.7 N01& the location 01 the U-clip 
(arrowed) 

Ensure that the grommets on the lalrlng 
bracket are not deformed Or deteriorated 
and renew them il necessary. Don't lorget 
to connect the la iring assembly wiring 
connector securely and to t ighten the earth 
wire screw. 
t4 Check the operation oIlt1e headl>ght end 
turn signals be/Ote riding the motorcycle . 

All other models 
15 Remove the cockpit (rim panels (see 
SteP$ 4 to 6). 
16 Remove the wind!hi .. ld ($88 Section 3) 
and the mirrors (see Section 4). 
17 Follow th .. pro<::edure in Section \ to 
remoVf! Ill<! trim clfps located in the middle 01 
the mirror mountings tseellluslnltlon). 

5.IOc Release th .. .. arth wir .. from the 
bracket 

5.17 Remov .. the trim cllpe 



5.1ge ••.• nd diKonne<:1 both wiring 
conn.actGn 

5..21. lnatrument clullar wiring 
ce>nnKlora IlIf'T"Owed) 

5.l/Oa Undo tI>e screws on thto low.r 
larrowad) ••• 

18 Aemewe the screw. located below the 
lOP edge 0/ the instrument c lulter Ilee 
lNul tr.tion). 
111 Release the felring essembly wiring 
from the ;Iip on the IIIIt·hand br.cket t_ 
lIIuslrltion). Release the catches securing 
the lairing as.sembly wiring connectors and 
dIsI:onnect tI>e connectors 1_ Illuatratlons). 
20 Undo the two $Crews on each side. on 
the lower aOO upper sections 01 the lairing 
bracket. noting the location 01 the large 
washers t .... IIluIlrlIUona). 
21 Ease the fairing lorwards otIthe mDIXIIing 
brackat and disooMect .... lnttn.Irnent ctuster 
wiring CO'lne<:tors tsee illustration). Not. 

=-

how the Pf';I' on the 
.... mbly Iocat. in the 
laimg bracket I 

~'" 
~ " 

"""" ;;;,;;;;;;;;;,.""" " 
i. the 

5.21 b Not, how _ psg_ (anow.d) .. 5.21t: .. . Iot:allO In the grommets {arrowed) 



5.2310 Location of ttIe left (arrowed) •.. 

In Saction 1 to install the trim clips. Note the 
IocltlOO 01 the lelt and right·hand lalring 
IUpport brackets (s .. IllustraUons). Entu .. 
tf',at t~ b!'ackets align eo<rec!ly wiCh the holes 
lot the lower cockpit trim panel screws. 
24 Chtck the operation 01 the headlight and 
tl.lffi signa', belON riding the molorcy<:le. , 
6 Side panels, seat and ~ 

elh.aust cowlings 
~ 

" 
Side panels 
1 ~ the seat (see Section 2). 
2 Undo /.he ec.rew S8Cumg the panel to t~ 
rear sub-Ifame ,ne in\tSlration). 
3 ease !he panel 011. rooting how the pegt on 
the back 01 the paoe! lrfI located in grommelt 
0<,11, .. .. utHl n" .......... ~tu .. t.-.,lIo,,), 
4 Installation I, Ihe reverse 01 removal. 
lubricate the grommets w~h dry film lubricanl 
10 aid installaloon. 

Seat cowffng 
$ R~ the seat (see Section 2). Remove 
!he aide pII'IfIIs (see abcrYe). 
e Undo lhe two lop mounting bolts. notlrog 
!he Ioealion 0I1he spacers (_ illustration). 
7 Undo the IeIt and nghl-haod side ~ 
bolt$, nobng the location 01 the spaoetS 1_ 
I"u. tranon) . 
e Undo the sa--s securing the underside 01 
I'" C:Owling. rooting !he location oIlhe spacert 
(He Illus trations). 
9 ease the cow~ng up and diSCOMect the tafl 

6 .Bb ... mIti"" !he location of the spK." 
(arrow.,ij 

5.23b ... and right.""",, support b/'aC;hl:t 
,am;owed} 

light wiring connector on the lelt· ... nd aide 
(_ Illul tration). 
10 OnIw t ..... oowting and ~I ,;ghl assembly 
back and ol/the bi ke (see muat,allon) . I1 
requl...:l. _e lhe tail light ($\HI Chapt", 8). 

e .7 Note hO .... the space .. (am;owed) fit on 
the side mOtlnlln9 bolta 

...--, 

e.9 Disoonnect the lltilllght wlri"" 
Connector 

80dyw0r1< 7- 7 

11 Instailation ia the r""",,. 01 .. moval. 
ensure Ihal the tail light w;nng COI'lnt<:tor is 
~. 

1:Z Check the operation 01 tl'\4l lall light and 
brake light belON riding !he moton:yele. 

e.e l ocation 01 the top mounllng bolta 
lam;owedj 

e.a.. Undo the lower IIllng ac:raWI ... 

$.10 Ut! the cowli"" a_mb/V off carefully 
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6.14 Urldo the mounting SCr&wl lA) on both aldel. 
cowling fila on !he p&gs lB) 

6.15b • . • noting how Ih& pegl lA) Ioc&teln tl\& gf'OfTlfT'.e1s lB) 6.18 Don't allow ItM cowling to '"t on ItM taU pjp&1 lem>W1td) 

EIIhausf cowling 
13 A&Ino>4 tl\& seat cowling (1811 eboY&). 

14 Undo th& "'It .nd right·hand mount ing 
SCr&WI ( ... musltallon). Note how 1tI& sId&s 
of tl\& cowling locate ""er the pegs on the 
Ill&nc..- as.s&mbly. 
Hi [)faw the cowling back and of! the b ike 

1. 1 Rele .. e th& brake hose. from the 
clip. (e!TOwed) 

(ne ~fusl"'lionl. Note how Iht peg. intide 
11\& cowling locate in the grommet. on the 
silencer assembly br&ckelS l'" Ulullnltlon). 
18 Installllion is the reyerse 01 remoyal. 
Ensure t"- the pegs if>5H:le 11\& cowing are 
correctly located in the grorrYTIeIs and that the 
iMer odoes of the cowling are nol ,"ling on 
Ihe exl\au51 tail pipes l ... lItullralion), 

7.2 Front mudguerd acr&ws la!TOwed) 

7 Mudguards 

Front mudguard 

$2 models 
1 Retea58 l oo c lips securing the bfake hoses 
10 the mudguard (.111 IlIustretlon). 
2 Undo the screws securing the mudguard to 
IhfI forks (see i llustration) . Note t~ there 11 
a nut on !he inside 0111\& re.- _ and tI'I.
Iha brake hose bracket is retained by !he IN' 
_ on the Ieft-lllnd side. 

3 COw Iha mudQ-.:I forwaro. from ~ 
the forI<s and remove it. 
of No te the coll.rs I nd bUlhe. In the 
mudguard mountng """" IiId _ IhenI 
if they are loose. The bushes shoukI be • tigll! 
fit In the mudguard - replace them with ne,.. 
ones ~ they are worn 0( perished . 
, InstaQallon Is the ............. ui ,,,,, ,,,,,101. Dont 



7.5 Inslallthe brak_ hose bra<:kel on Ihe 
left-hand side (SlTOwltd) 

7.8b ReBr Krews (arrowed) a .. Instellltd 
from the Inside 

foIvet 10 install the braka hose br.ck-' (_ 
lIIuslratlon). 

An other models 
8 Release lha elip securing the brtIke hose to 
the mudguard (SM Illustration). 
7 Follow the proeltdure in Chlptlr 6 Ino 
rIJrOOY'8 the Iron! wt'oIoeI. 
8 Undo the serew. seeuring the mudguard 
to , .... ,orl<. - note thal the rear serews are 
accessible from Inside the mudg .... rd (s .. 
IIIUSlratlon). 
9 Draw the mudguard forwards from between 
the forks and rtmaVil ~ ( .... illustrltlon). 
10 Note Iha collars and bushes In the 
~ 1TlDl.WII"'IiI holes and _ them 

W they "'" Ioo$e (_ iWustratlon). The bushes 
should be 1 IigI>I fit in the rnuclguard - .."a.ce 

7.13b Lk:fInCe plate light wiring 
<><>nne<:tora - note the cable-Un (.rro""ld) 

7.8 Releasa tha brake hOla from I .... c lip 

7.9 Draw tha mud9uard f_ardl 10 
remowoit 

lhem with ne .... ones if I~ are worn Of -11 installation Is !he .......-se of removal. 

Rear mudguard 
12 Removathe side pa~s. seat and exhaust 
~ (see Sectioo1 6). 
13 Oisconnec:!he wiring conneclors for lhe 
I0OI" turn ~ and for Ihe -...ne. pI81a ighI 
,see illustrations). Release the wiring from 
any eable-t ... 
14 Loosen Ihe bol ts $ecurlng the rear 
mudguard • .,ambly on both Ildn, Ihan 
support the mJdguard and remove t .... bolts 
(see IlIullr8llons). 
15 Inltallat lon is the rev .... se of removal. 
Ensin that the turn signal and licence plate 
light wWing connec:tors IIn!I MCUre. 

7.1" Undo the boIb (arro""ld) on both 
side •. • . 

Bodywork 7- 9 

7.S. Fronl mudguard le"wI (arrow.d) 

-- """'--~ ~O - , .. ~ 

0-..... ~ 

7.10 Collar lA) and bush (BI should be a 
secUra ft, 

7.13. Rear turn .Ignal wiring eonne<:tora 

I~"" 

18 Check the op8f"8Iion of the lights before 
riding !he moton:ycle. 

7.141:> .. . and lift thoo mudguard assembly ., 



Notes 
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3 Ignition I)'SIMI c.ompooen\S . • • • . • _ Chapter 4 

.. • • Insuum.nl dust. check ... .... .. \6 
. 14 Inslrvmllnt dusl ... .....ov.1ItId nstaIkltion. . .. 15 

9 Ugtrting IY$tem check . . . . 6 
. .. 3D Neutra1I1W~eh.. ... . .. . " 21 

CluletllW~cn .. ........... . . . . . . . . . . . . 23 Oil level HIlsor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 26 
COolant temperature display and sensor. 
Cooling tan and tan relay, . • . 
Electrical system tau!! finding .. 
Fuel pump and relay • . 
FI.OMf; " • 
a.n..1 W«mat.ion 

•... Me Ctiap'er 3 ReguIatOflfecti!ler ....... . ........... .. . ........... . .. . ... 32 
.. . . see Chapler 3 Sidestand Iw~ch .. .. . . . .... , ........... . ...... 22 

. . • :2 Starter cin:u~ cut-oH relay.. . ... , ...... . ...• •• . . .. • 24 
. . . _ Ctapter4 Staner motor overhaut . .. ..• . . 29 

5 Start .... motor _~ .and Installation. . ...•... 28 
1 Starter ret..y . . . . . . . . . • . . . . . . . .•.•..•.. . 27 

~swltdleheck. . . . ........ . 19 TailliQhl III"Id IIcenoe plat_1ight units. . ...•..• . • . 10 
HancIebIIr sWltdl removal and insIaIIation .••.•.• 20 Turn signIII &SSIIIIlbIi&s . • . • . • . . . • 1 3 - 8 Tunulgnlll ~ ..•.•.•.... . . . .•....•....• 12 
Headighl bulbs and sidelight bulbs .......•.•.. .• 1 Tum sIgnIII ein;uit d"Itd<. . . . • . . ..•.•.••..... 11 
Hom ....... . . ....... . . . 25 Warning ...:I incIic:-'or 1igtIQ. • . . . . • . • . . • . • . • •. . •••••••••••. 17 

Degrees of difficulty 
Easy, suitable for 
novice w~h little 
experience 

:!it I Falrly easy, suitable ~ I Fairty citliMt, ~ I Difficult, suitable ~ I Very difficult, ~ 
~ forbeglnnerwith ~ suitablefor~~ for experienced DIY ~ suitablefOfexpe!"l :§ 
~ some exp&rleoce -..;;;: DIY mect'la1ic " mect\ank: -..;;;: DIY or professional -..;;;: 

Specifications 
Battery 
~ ....... . 

"'" Ch..-ge ccndition 

'''''HaII-ctwged .. 
~ . .. 

C~Ilmt . 

12V,10Ah 
GTl2B ... 

12.8V 
12.4V 
12V or less 
Until fuUy charged (12.8'1) (see SecOOn 4) 
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Charging system 
AIIemator nominal output 
Alternator stator coil resistance. 
eo"""t ..... kag@ 
Regulated voltag.e output (no load) • 

Oil level sensor 
Res;stance 

Upright (minimum IeV<lQ .......... . ..... ...... _. 
Upside down (maximum level) 

Speed sensor 
Output voHage .. . ........... . .............. . ......•. 

Starter relay 
Resistance. 

Starter safety cut·off relay 
Resistance. 

Starter motor 
Brush 1eogth 

Standard. 
Se<vice lim~ (min) . 

Commutator diameter 
Standard. 
Se<vice lim~ (m ln). 

Mica undercut .......................... _ . 
Commutator resOstance . 

Fuses 
Main 
Ignition 
Fuel injection system . 
Headlight. 
Bra~e IIgnt. nom. 
Turn signals, side light, tail light and licence plate light 
COOing lan .............•............... •• 
Back-up ......... _. 
ASS control unit fuse. 
ASS modulator fuse. 

Bulbs 
Headlight 

N models .......•. ,-, 
Left-hand 
Right-hand ........... .... . . ......... . .... _. 

Sidelight 
Brakeltaillight ........ •. _ ..................... •. 
Tum signal ~ghts 

UK models. 
US models 

FfO/1t w~h running light. .........•.... . .... . .•.........•. 
Rear ................... . ...... .. . _ ................ _. 

LiceIIc9 plate light . 
Instrumerrt c luster illumination lights. 
Instrument warning l>ghts ......... • . 

Torque wrench settings 
Alternator cover boils. 
Alternator rotor boil . 
Alternator stator bolts. 
Neutral sw~ch .. 
();Ileve\ S&rlSOl' boils . 
Starter motor kmg bolts . 
Starter motor mounting bolts. 

t4V. 3tOW 0 5000 rpm 
0.22 to 0.34 ohms 0 20·C 
ImA(m",,) 
14.1 to 14.9V 0 5000 rpm 

484 to 536 ohms 0 20"C 
114 \0 126 ohms 0 2O"C 

0.6 to 4.8V recycling 

4.18to 4.62 ohms 0 20·C 

t 62 to 198 ohms 0 20·C 

tDmm 
3.5 mm 

28mm 
27mm 
0.7 mm 
0012 to 0.022 ohms 

"'" "" "" "" ,~ 

'M 
20" 
'M 
>0" 

"" 
6OI55W halogen (H4) 

6OI55W halogen (H4) 
55W halogen (H7) 
SW 
2t15W 

"w 
2115W 

"W 
SW 
cm 
''0 
12 Nm 
75 Nm 
10Nm 
20Nm 
tDNm 
3.4Nm 
10 Nm 



2. ... A d igital multl .... , .... can be uMd for 
all .-cb'lcal ... Is 

General information 

All models haVfl a 12 vo~ .,-<:trical system 
ch.rged by a Ihree-phase allernalor wilh a 
separale reg .... ator/..aifier. 

The regulator maintains lhe c:harging system 
0UIpu1 WIthin the apedfIed range 10 prevent 
~ing. and the rec:tifier convarIs the ac: 
(aHemating c:urrent) 0U1pU1 01 the aHamalor to 
de: (di..a c:unent) to ~ the IighIs and other 
<;ompoll&nts and 10 charg. the batlery. The 
alternator rolor is mounted on the left-hand 
end of the crankshaft. 

The starting syslem Includes the starter 
motor, the batlery. the relay and the various 
wirfl and switches. 11 the .,-,glnt stop switch 
.. in the RUN POSition and the ignition switd1 
it ON. the starter relay .-ows the starter motor 
to operate oWt ff the 1IWWrIission .. in neutr1II 
(neutral switch on) or. 11 lhe transmission is 
In gear. 11 the clulch lever Is pulled into the 
t-o.ndlebar and the siOestand is up. The starter 
motor is mounted on the top of the ~se. 
Note: Keep in mind Ihat aJaetriul parts, once 
purc~sed. cannot b8 falumed. To evold 
unrnrc.SSllI)' expanse, make vel)' sure tile 
r.urry~tfwbeen~1dentified 

batot. buying a ~ pelf. 

2 EJectrical system fault 
finding 

lA Wernlng: To p re van ' th a risk L1l. of short <;Ir<;u/l " Iha bettery 
nega,lve (- va) tarmlnal ,hould be 

din;onnKted bef_ any o f u.. bika's Olh..
-'«;trlcM componenl' _ ~Ium.d. DotI't 
fotpat to t'KOIInKI Iha lermlnal aac:ur./y 
_ worl( is finIah«i or " berta.y /»W8f" is 
nNdoKl '01" cNcu/t ta.l/ng-. 
1 A typk:al e le<:Iri<:,1 citeult conal.1s of an 
.taetrlcal COmponenl. lhe IwilChes, relays. 
tic. ~ated to thal component ,nd the wiring 
and connectors thallink lhe component 10 the 
battery and the frame. 
2 Bafore t8(:kling ..... y troublesome electri<:al 
dreull. lirs t sludy Ihe wlrlnQ diaQram 

IhoroughIy to IJ'I a c:ompIoI" picture 01 wI\aI 
makes up thlll Individual circulI. Trouble 
lpolS. /or Inll.nea. can oft&n be "'rrowed 
down by nolill9 11 olher compon&nls r"aled 
10 ''''' cln;:uit are opera~ng property Q( not. 11 
several comPOl1&l11. or circu~1 lall at or>e time. 
ctIanefl ..e the lau~ lies elther In the "'se or 
In the eommon earth (ground) .:onnection. as 
_at (:00(:"';", ... often rouled through the 
_IUM .,..;I -u. (grourd) c:onnec:tions. 
3 EIectr\f;aI pId:lIems ott ..... Slam Irom simple 
causes, such asloosaor conoded connections 
Q( • blown fu.,. Prior 10 any alactrical fau~ 
Ilnding. always visually che<:k the condition 
01 the luse ..... Ires and connaellon. In the 
problem c ircuit. Interminent lailures CDn be 
e.pecl.11y frustrating. slnea you ".n·1 alw.ys 
duplicate the fl ilure when 11'11 c;onvenlent 10 
I$$L In such si:uations. a good prlOClica 11 10 
"INn .. COI"IM(;\ions in lhe alrected citeuit, 
whether or not they appear 10 be good . .... 1 
01 the C(ItU"I8CIlOn5 and wires lIhouId aIao be 
wilrglacl 10 check fQ( looseness which cafl 

cause inI....,illonIlaiIure. 
.. 11 you don'l "'ve a mu~imeler ~ II highly 
advisable to obtain one - they..e not expensive 
aod wOl _ble a 'un rango'I of eIectricaIl$$ts 10 
be made. Go 10'" a modern digitBI one with LCD 
display as they ..e easier 10 UN. A C(ltllinuity 
IHler andfor test light 8AI useful IQ( certain 
eiec:lr\cal dlecks as an a!temlllva. though 
... limited In their useh.*IeA ~ 10 I 
multime!er 1_ ~1ueblI~. 

Continuity checks 
15 Th, larm conlinui ty describe. the 
uninterrupted ~ow 01 electricity Ihrough an 
ele<:trlcal elrcl.i\. Conlinuity can be checked 
wilh a multlm.ler $,,1 Bilher 10 I1I continuity 
fun<:lion (a bMp is emitled wllen conlinulty 
I1 lound). Of to the resi.tanea (ohmtlO) 
Iuoction. Q( wills dedicated contitIIAty tesler. 
Both InstrumeftlS are powered by ..... inlllmlll 
bIInary. IhereIortI lhe dIecks .. made with 
Iha ignition OfF. As a safety prKSUtlOn, 
always dlsc:oonec:1lhe battery negatlv, H INd 
before making continuity checks, pertlcu larty 
illgn~ion syslem checks are being made. 
IS 11 ullng a rru~imeter. sele<:1 lhe continuity 
function ~ it flu one. or the IMistance (ohml) 
function. Touo;:/1lhe meter probes logether IInd 
cI"-.k tno\. boop is emitted .... 11\0 mcI .... .-

Electrical system 8e 3 

2.~ A simple tHt light can ba UMd for 
~f;hecks 

zero. whIc:h iodicilas c:ontinuity. If thaN It no 
cootnIity thaN wiI be no beep or the meter ... 
show In/WIa ...o\.WlOe. All ... using the mater. 
always switch ~ OfF 10 oonserve its bait*)'. 
7 A continuity tasler o;:an be used in the same 
way - its light should come on or it shoold beep 
to indicate continuity in the switch ON poa/tion. 
but $houId be 011 or tiIent In the OFF P<*Iion. 
8 Note that lhe polarity 01 the lesl probn 
doesn1 matter /or <:entinuity c:hecks. atrhough 
care thouId be takan 10 follow specific last 
proced.nI ifa diode or soId-stale 00IT4'0' ....... 
is being c:hec:ked. 

Switch <;ontlnulty checks 

8 I1 a switch It al fautt. Irace rts wiring to the 
wiring conneclorl. Separate the conne<:tort 
and inspect them for sec:urily and condition. 
A build-up 01 dirt or corros<on here wII metl 
IikaIy be the cause 01 the problem - clean up 
and aOP/)I a waler dispersant such as WD4O, 
or aller",tlvely u.a s dedicaled conl8(:1 
deaner and protlOClion spnrf. 

10 ~ usng I multime!er, select the contrIUity 
fI.nction ~ ~ haS one, or the resist8noI!I ~ 
!unction, and oonnact its probes to the tenTIinaIs 
in the conneetor ( ..... lIIuslnltionj . Simple ON! 
OFF type swi1ches. such as brake light switches. 
only h/lv. Iwo wires whereas combination 
$wiIChes, like lhe handlebar switches. have 
mwry w'tes. StI.dy the wimg diag<Im to ....... 
Ihat you ... I:OIII8CtiIIQ 10 the oorrect ~ 01 
wires.. ContnAty shoo.*l be n:ticated wilt! the 
switch ON IInd no COf1tinujty wilt! ~ OFF. 

2.tO Ta.llng- s braka light awltch fOf 

conllnulty 
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2.12 Te!ltlng for continuity In _ wiring loom 

Wiring continuity checks 
11 Many electrical laults are caused by 
damaged wiring. often due to incorrect rooting 
Of chaffing on frame components. Loose. wet 
Of corroded wil\l conr.oolors can also be the 
cause 01 ~eclrical problems. 
12 A conlinu ity chec~ Can be made on a 
single lenglh 01 wi re by d isconnecting it 
al each end and connecting the meter Or 
continu ity tester p robes 10 each end 01 Ihe 
wire (see lIIustrallon). Continu ity should be 
indicaled il the wire Is good. I1 no continuity is 
shown. suspect a broken wire. 
13 To check for continuity to earth in any 
earth wire connect one probe of your meter 
or tester to the earth wire term inal in the 
connector and the other to the frame. engine. 
Of batte<y eanh (-) terminal. Continuity should 
be indicated ~ the wire Isgood. ~ no continuity 
is shown. suspect a brokoo wire or corroded 
or loose earth point (soo below). 

Voltag. ch.cks 
14 A voHage check can determine whether 
powe, is reaching a component. Use a 
muHimeter set to the de (dir9CI current) voftage 
scale to check for power from the battery or 
regulator/rectifoer. Of set 10 the ac (alternating 
currant) vofIage scale to check for power from 
the alternator. A test light can be usW to check 
for de voHage. The test light is the cheaper 
component. but !he meter has the advantage 
of being able to give a voftage reading. 
15 Connect the meter Of test light In parallej. 
i.e. across the load (see illustration). 
HI First identify the relevant wiring circu it by 
referring to the wiring diagram at the end 01 
this manual. If othe' electrical components 
sha,e!he same power supply ~.e. are fed lrom 

2.23 A selection of Jumper wires lor 
making .. erth (gl'Ound) check. 

2.15 Connectlhe multimeter In parallel, or 
acro •• the load, as shown 

the same luse). take note whether they are 
working conectiy - tIlis is useful information in 
decid ing where 10 start checking the circu~. 
17 II using a meler, check fors! that the meter 
leads are pWgged Into the correct tMTlinats on 
the meter (red to ~ (+), black to negative 
(')1. Set the meter to the appropriate volts 
function (de or ac). where necessary al a range 
su itable for the battery vottage - 0 to 20 vdc. 
CoMecI the meter red probe (+I 10 the power 
supply wire and the black probe 10 a good 
metal earth IgrooOO) on the motorcycle's frame 
Or directly 10 Ih .. battery negalive lerminal. 
Battery vottage, or the specified voltage, should 
be shown 00 the meter with the ignition swilch, 
and ~ necessary any other relevant sw~ch. ON. 
18 If using a test light (_ illustration VI<:). 
<.Xl<V'oect its p<.>Sitive{+1 probe to the pomr supply 
terminal and ~s r.egati\le (-I probe to a good 
earIh (grwnd) on the motorcycIe's frame. W~h 

the swilch, and ~ nooessary any other relevant 
switoh, ON. tie test """ shoUd Ilumnate. 
18 If IOU v"Il~\l~ i ~ i"<Jju~l .. <J, wu,k ""uk 
towards lhe power sourc .. continuing to check 
for voltage. When you r .. ach a point where 
there is voltage. you know the problem lies 
between that poinl and your last check point. 

Earth (ground' checks 
20 Ea"h camections are made eilherd irectiy 
10 the eng ine or frame (such as Ihe st""er 
mOlor or Ignition coil wh ich only have" 
positive lee.;jj Or by a separate wire into the 
earth circu~ ollhe wiring harness. Alternatively 
a sho" earth wi re is sometimes run from the 
component dir9Cliy to the motorcycle's frame. 
21 Conosicn is a conmon cause 01 a poor earIh 
oomection. os is a loose earIh terminal f1!Slener. 

3.28 Disconnect the r>agallve I .. ad Ii",t ... 

" use an t 
bypass its I 
- connect on .. 

, 

the circu~ il 
the ea"h circuit Is faulty. 
24 To ch~k an earth first 
corrod9d or loose "~CC " . ...l 
the wiring for 
each i 
to ~s 1.1 

Remember 
cl,cuit$ 
conducl 
beltelY, through 

switche., relays, etc. to the "~"rl."~ 1 
component (light bulb, .tarter motor. 
ete}. From the ... It Is directed to the 
freme whe", It is , ...... 0".'1 

3 Battery 

Caution: Se extremely careful 
handling or working around the 
The electrolyle i$ very caustic 
explosive gas (hydrogen} is g/Van 
the battotlY Is Charging. 

Removal and installation 
1 Remove the fuel tank (see Chapter41. 
2 Unscrew the ""Ilati"" (.) terminal bo~ 
and diSOOfYleCt the "*>d from the 

I ).Uft thei I 

3.2b . .. then lift the coWlr and dlsconned 
the po3itl~e 1 .... <1 



3.4 Displace the starter relay 

3 On machines fitted with ASS. uncllp the 
ABS motor relay from the battery clamp (see 
Chapter 6. Section 17). 
4 Unclip the starter relay from the battery 
clamp (see UlustrallonJ. 
5 Undo the two bolts .ecurlng the 
battery clamp and lift the clamp 011 (aee 
iIIuatratloosj . 
6 Lit! the banery oul of Its housing [see 
lIIustratloo). 
7 Installation is the r",,=eol removal. Ensure 
the battery term;"als IIfld leed ends are clean. 
then reconnect the leads. connecting tha 
positive (+) term",al first. 

Inspection and maintenance 
8 The battery is of the maintenance·free 
(sealed) gel type, the,efore requiring no 
specifiC maintenance. Do not atTempt to 
open the battery as resulting damage will 
mean ~ will be unm 10< further US<!. ~ ..... 
the following Checks soould stil l be regula~y 
""",,"od. 
9 Check the banery terminals and leads for 
tightness and corrosioo. H corrosion is evident. 
unscrew the terminal bolts and disconnect 
the leads trom the battery, disconnecting 
the negative (.) terminal first. Clean the 
ta.minals and lead ends w~h a wire brush or 
penknHe and steel wool. Reconnect th<lleads, 
connecting the positive (+) terminal first. and 
apply a thin coat of petroteum jelly or battery 
terminal grease to the connections to slow 
further corrosion. 
10 The battery case should be kept clean to 

@m 

~ 
/ ............ 1) 

- '" ~ ~ 

~"'" 
3.13<1 Check the batte.y open·clrcUit 

voltage . •• 

3.Se Undo the left·hand .• . 

3.Sc .• . and lift 011 the battery clamp 

prevent current leakage. which can discharge 
the battery over a peoiod of timfl (especially 
wh"" il sits urUSlldj. Remove the battery from 
Ihe motorcycle and wash the outsida of the 
case w~h a sdution of baking soda and water. 
Rinse the batti!!}' thorooghly. th"" dry il. 
11 look for cracks in th<l case and replace 
the battery will a new one rt any 81'8 found. 
12 If the motorcycle sits unused fot long 
periods of lime. disconnect the leads from 
the bllttery terminals, negative H terminal 
first. Refer to $ecUon 4 and charge the ballery 
once every month to sI ~ weeks. 
13 The condition of the battery can be 
assessed by checking the op8fl'cIfcu~ vo~age 

betweeo the battery te<mlnals and compering 

= ,. 

" 
" 

. - _. . _ ... -........ -" 
: 

'" " '" '00 " '" " 0 

'Ho cl>argo 

H45526 

3.13b .•• and asselS the batte.y condition 
using the chart 

Electrical system 8- S 

3.5b ... and th_ right-hand fj~lng bolts 
(arrowed) .•. 

3.6 lift the battery out of its housing 

the figure agalnst the chart 1_llIustrationa). 
Disconnect the battery leads. then connect 
the voltmeter positive (+) probe to the battery 
posi~ve (+) te<mlnal. and the negative (.) probe 
to the battery negative (-) terminal. When 
fu lly charged. th<lre should be t2.6 volts (or 
more) present. I1 the volta98 has lalfen below 
124 voHs. the battery is half·charged. If the 
voItaQe has fal l"" below 12 vo~s. the battery 
is fully discharged. Recharge as described in 
Sectkln 4. 

Battery housing 
14 To remove lite baUery hOUSing, first 
~ve the battery (see Steps 1 to 6). 
15 Remove the air fi lter housing (see Chap· 
ter 4). 
16 Undo the two bolts securing tha battery 
houSing and displace the housing. 
11 Fo llow the procedure in Chapter 4, 
Sectkln 17. end undo the bolts and trim clips 
sectJrlng the Ign~lon coils to the front at the 
ballary housing. then lift the housing oo.rt. 
16 Installation is the reverse at removal. 

4 Battery charging 

Cautio", 8 e e~lr8maly cllreful when 
handling Or working llround Ihe ballery. 
The electrolyte Is ~ery caus tic and 8n 
explosive gas (hydrogen) Is given off when 
the battery Is charging. 
1 Ensure the charge.- is su~ab'" for charging 11 
12V battery. 
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=: 
13.0 

12.0 

,u 

4.2 ~ circuit voltage will delermlne the 
cherglng time required 

2 RlImO'Ie lhe baUIfY from the motorey<:le 
(see Section 3). 11 not already done. re'er to 
Section 3. Step 13. and check the open circUI 
\IOIIage 01 the bal:lery. Reler to the charl (_ 
Illu.tr.llon) and read off the chatging time 
~ ICCOIIkog to 1he ¥OIIage reao:tng ....... 
3 CcnIId the ~ to the battery BEFORE 
twitetWIg the charger ON. Makto ~ !het the 
~ (+) -.:I on the charger ~ ~ 10 
the potiIiYe (+) \emWIaI on the bidtery • ...cl ChI 
negatiYt H lead .. 0DIYlIlCtIId to the ~ (-) 
~. The bid!ary .rouId be c:t.ged /or the 
spedfied time, or until the open cin;uit YO/II(If 
re.che$ 12.8V (allow lhe batttKY 10 staDiIlM 
for 30 minute, 811e.- charging , bef~ taking 
e voltage reading). Note that excl>(lding thl. 

'.Id 'usebox (arroW<Kl) nOUM' the "BS 
control unit and modulalor fu.e. 

4.4 11 tlMtcharger doesn't hav •• bullt·1n 

,,, 
month to six weeks 
Attemme!y pu!t:lIase I trIcldI chIorger 
allows 1he batlery to ......... eoMICted. 

5 Fuses 

Immflt ... , oonnect one In Hriel I . aIIown. 1 The electrical." .... , .,"" 
DO NOT connect the ammlllr betw..., 01 dillerenl 
l1li batt...-y t ...... lnala or it will be ..... ned 

chIrging time can <aJ!:III the battery 10 oYe!heat, 
buckling the plates and rendefhg ~ useless. 
4 Charpe the balte<y at the rata maOlad on its 
CMing. e.g.O.SA for 5 to 10 noon. F~ 0WI*1I 
will have accass to an upenaivI currenl 
controlled ::narg,ar. so 11 a normal domtHilic 
ct.ger;.......::I check that alter. ~ IniIIII 
peak. the C'\iItlI8 rate lab to I life IeYeI (_ 
iIkIstrationI. 11 the bid!«y becorrw8 hoI dIri'lg 
chJrving STOP. Further ch-ving will CIU .... 
damage. Note: In ~ rile bIIl!e.-y 
can be ch&TJtId at tI higher rate 01 tIIOOOd 3.0 
"'PS for. pt!IIiod of , hour. ~ ttWf 1$ nor 
recommended and rhe low amp chiIrpI is by 
flIT !he u fet merllod of cJwpIng rhe bal'f8f)'. 
$ 11 the redlarued battery discharge. r,Didfy 
when le1t disconnected It II lI~ely Ihlt an 
Internal short caused by phys>cal damage or 

S.2a Aemove the Tuse holder lid . 

• 
• 

• 
• 
, 

I with the , , 

" 



5.3 Relell" It,_ catch on the fu" box lid 
carefully 

Chapter 7). Unc~ \he fusebo>( Id to access \he 
fuses {see IUustratlonJ. Note !he b::a1ion of Ihe 
spare fuses lsee Illustration 5.1b) 
• ToaccesstheABSfuse!l, fir.;tmmovethefuei 
tan~ (see Chapter 4)_ Unclip the fuse holder fid 
and pull out the relevant fuse (see illustration). 
Note the location of the spare fuse. 
5 The luses can be 'emoved and che<;kad 
visually. I1 you can·t pull the luse out with 
your fingertips. use a suitable pai, 01 pl ie,s. 
A blown fuse is easily idootifoed by a break. in 
the e!emoot (SH illustration). or the luse can 
be tested for continuity using an ohmmeter or 
continuity leste, - il there is 00 conti nu~y, it 
has blown. Each luse Is clearly marked with 
its rating and must only be replaced by a fuse 
01 the same rating. Spa,e luses are housed 
in the lusabox and next to the starter relay. 
tf a spare fuse Is used. always ,ep~e ~ wrth 
R Mw nM "" that a ~pa,,, of M ch ,ating is 
carried on the bike at all limes. 
A Waml/fg: Never put in a fuse of a ill hlgher",ling <It' bridge /he tenn/nals 

• with any oilier substitute, however 
tempomry It may be. Serious damaga may 
be done to ,he circuit, <It'll fInI rnit)' ster!. 
6 I1 a luse b lows, be su'e to che<::\<. the 
wiring circuit very carefully lor evidence of a 
short·circuit. Look lor ba'e wires and chafed. 
melled or burned insu lation. If the fuse Is 
renewed before the cause is located. the new 
fuse will blow immediately. 
7 Occasionally a fuse wil l blow 0' cause an 

5 .• The AaS system Is protected by two 
luses 

open-<::ircurt for no obvWs reasoo. Corrosion 
01 the fuse 8!lds and fusebox tarmlnals may 
occu' and cause poor fuse contact. If this 
happens, rermVflthe corrosion w~h a penknife 
or steel woo( then sptay the fuse ood and 
terminals with electrical contact cleaner. 

6 Ughting system check 

Not.: If the i~nirion is switched ON for eny 
checks, remtmber fO switch it OFF again 
before proceeding further or removing any 
e/ec!riCJJI convonenr from the $fStem. 
1 The battat)' provides power lor ~ration 

of the h~dl;ght , tall light, brake light. turn 
signals and Instrument cluster lights. 11 none 
of the lights operate. always che<::k battery 
condition before proceeding. Low battef}' 
voltage Indicates either a lau~y battery or a 
defective Ch8llling system. Refer to Section 3 
IOf banery checks and Section 30 IOf charging 
system tests Also. check the condition of 
the IUMS (see Section 5). When checking lor 
a blown filament In a bulb , it is advis.able to 
back up a visual checlc with a continuity test 
of the filamen1 as it Is not always apparent that 
a bulb has toown. When testing lor continuity. 
remembe( that on tall light and turn signal 
bulbs It is often the metal body 01 the bu lb 
!haI is the groJOO or earth. 

O~ Rel~y i<\efltifiGation. TUrn ~""I (AI, ,...:Iletor lan (0), 
headlight ICI IInd starter circuit cut-off (D) 
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5.5 A blown fuse can be Identified by a 
break In 11$ element 

Headlight and relays 
2 lithe head1ight Iai~ to work, check the bulb 
lUst (009 Section 7). ;nf then Ihe main fuse ;nf 

headlight fuse. Next disconnect the headl>ght 
wiring connector (8H Illustrations 7,12 a nd 
8-20). Check for bart&"}' voltage onlhe loom slOe 
01 the connector with a test light or mu/tmeter -
IXln06ct the negative probe 01 the muItimeter to 
earth (black wire) temIDa/ <Jnd the positive probe 
to first the hIgl beam I<lfmilaI and then the low 
beam termioal with the Ignition switch ON (see 
WIring Doagrarrn at the end of this Chapter. 
Don1 lorg.eI to select either high or tow beam 
as appropriate at the handlebar switch while 
conducting \his test 
3 11 no voltage is Indicated at either terminal, 
check the wiring between the headlight 
connector. headlight retay, dimmer switch and 
the ignition switch, reletring to \-oVimg Diagrams 
at the end 01 the chapter. then check the 
.w<tetw~ !hem"""'"",_ On mod<oIs filt..:! with 8 

fairing, dotI'llorget 10check the /airing essembIy 
wiring comector(s) (see Chapter 7, Section 5). 
• II voltage is Indicated . check lor continuity 
between the black wire connector terminal 
and earth (ground). II there is no continuity. 
chee\( the earth (ground) circuit for an open or 
poor connection. 
5 To check the head light relay, li",t remove 
the left -hand side panel (see Chapter 7}; all 
the ,e lays are mounted 00 a bracket (see 
illustration) . Displace the headlight relay 
and disconnect the wiring coooector (see 
illu5trntion) . 
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'" 
,,,,m 

U I Headlight.-.lay - wlrfng connector 
tllrminal identification 

I FI«J/yeIIow win! fetl"l1lrwll 
2 ar.....we termINI 
3 YeIowIblKJl ...... r.rrnN/ 
4 RedIyeIIow wire IIIIT'fIIrW 

6 Using' continuity '''SI"r Or a mulllm"t"r 
sella Ihe ",sistancl (ohml) 'ange, test for 
continuity btolween the redlyallow (posit,v" 
met. probe) 1nl ~ {neg8tive mew probe! 
...... I ....... on the relay (MfI IIIUltnllon). 
Thllre should be no continuity (In!lnlle 
resistance). Now, using In""aled iumper wif" 
a nd a fully charged t2\1 battery. connect the 
benery posit....., (+) terminal 10 the redlyelow 
wlra ttlfmlnal on the ""ay and ItM battery 
negat .... (-) ItIrll1inaI 10 the yeIowlblacl< wire 
1 ..... lnaI. Continuity (O ohr"M) should now be 
shown on the meter. Not' IhQl it Is Import.nt 
10 d itltrenllat. between the two red/yellow -7 If u ... "Mr _ not openIte as 0McnDea. 

replactllI with a MW one. 

Sidelight (European models) 
8 ~ the lldaIight laifs to work with the Ignition 
switc h elthlr In thl ON positiO<1 Or the P 
posit;on. check the buI:> first (S811 Saction 7). 
and tt.l the main fuM and lu"n signalluM. 

ct..:k the ' '''''''' ~ the buI~ 1nl the 
wmg l;OrYIIIClor (see SectIon 7). 
9 Ne~1 check 101" ballery yoltage at the blue{ 
red wire termina l on Ihl loom s ide of tha 
sidelight wiring connector. wilh the ignition 
switch firll In !he ON pO:IitIon. then ~ the P -. 10 11 no voltage 11 indicated In either position. 
c heck the wiring between thl sldlllght . 

7.2 Note how the cover IIta 0'1<11" lhe bac k 
of u.. hono\Hlu'" ,.11ector 

lusebOx and thll I!ln~ion ,wllch, then cheek 
!he ,witeh ~tion 18), 
11 "YOIItqe ill indicated, check for conllrlurty 
bIIIwllllO 1l1li wilillQ connector temJinllla on 
the bull side of the wiring oonnector IIIld the 
COfTflpondlflg temJinal. in 1l1li bulbhQlder. 
no continu~ indical"" a ~ak in the cin::uil. 
If conllnully la present, cht<;k for continuity 
between I~' black wi .. I"mlnal a nd .. rth 
(ground), It there is no continuity, check !he 
IIalth (g'OI6Id) circuit for a bfoI(en or poor 
COlOleC1lolO. 
12 "!he sidelight buIblI work with !he ignition 
switch In one position (ON or P) but nol Ihe 
otMr, !he $Witch is fa ulty. 

Taillfght 
13 11 !he '-I ighI fails to work. check the bull 
first (_ Section 9), and \hen the maln luse 
a nd circuit fuse. Next. remove the IfIIt-hand 
s ide panel (lie Chapter 7) and disconnect 
!he br.alUillight wimg QOMec1or. ChIIci< for 
banery YOItfQII at the ""-'- wq terminal on !he 
loom ~ d !he connector. with the ignition 
switch ON. 
14 If no vot.aga is Indicated. check !he wiring 
between the ta~ light. fuseboll and the ignition 
(main) swilen, then check the . w!teh it....,. 
15 If YQ/I~ 11 indicated, c:hec:k for conIYIuity 
between In. bIacI< wlrll t ..... ,na! and .. rth 
(ground). If there is no continuity. check lhe 
ea rth (ground) circuit lot a brok8rl or poor 
~.., 

Brake light 
HI IT the er ..... light taU, 10 work , check 
the bulb liBt (&ell Section g), and lhen lhe 
main f...,. and ci",uit h ..... Ne.t. remove 
the 1eft·1\end side panel (&ell Chapter 7) and 
discO<1nect th" wiring CO<1nector. Chec k for 
batltory voltag" at lh" yellow wire te rminal 
on the loom aide of lhe COI"InKtor. with lhe 
ignition .wi:ch ON and lhe brake ,.,...,. or --. 17 "no YQ/tagII is ind;.;.tad, check !he brake 
light switches ( ..... Seclion t4 ), then the wiring 
between the braktotlalllight and the swllches. 
18 IlIIOItage Is ndicated. check for continuity 
between the black wire ItormInal and IIalth 
(ground) . 11 fIfIre is no continuity, check !he 
u rth (ground! circuit for • broken or pOOr 

...-..,~.-~~-

7.3a RtIltIase the c lip . . . 

Licence plate light 
19 I1 Ihe lic,nc. 
chedr. the bull 
u"'" .... ,. 
the left-hand 

'"" 

21 If vo/I.agf III 

fail, 10 

belwfltln the black wire terminal ;;;;,,;~~ 
(ground). If there i, no continuity. 
earth (ground) circuil for a broken or 

""""""'. 
film signa' lights 

22 Ifonelight~:::~~+.~;:~:~::~:;~ the bulb terminal, ). 
wiring connector. I none 
work. fifat check the banery ..... 'n "'0 --1 
I\.m signal Me • 
23 If !he fUMI G good. cheek the turn 
relay (see Section 11). 

Instrument cluster lights 
24 See Section t7. 

7 Headlight bulbs and sidelight 
bulbs 

(;.ullo n, 7n. netlClliflnt bulb ,. 01 
q uar1'z- IIt1 /of1an ty~. 0 0 not toucll 

bulb fila .. ;'~'~'~':"'~'~';"":~'~"'~';'~~:O;O~: I bulb" .~ life. "thll bulb 
tlWChed, It 
coICI witn a "'fI 
anCI dn.d before IiWnfl. 

N models 

Headlight bu lb 

1 Remoye lhe headlight a Ulmbly 
SectKlrt 8). 
2 Remove the cove. (.om the back of 
heacIight. noting how . 
3 ReIeasa the bulb 

it fllS. ''*' !he 

7.31> • . • a nd lift out the bulb 



1.8 Pull the -'delight bull out ollb hoIdet 

4 FiI the new bulb, bearing In mind the 
inIormalion In the Not. above. Make sure the 
IIbs on the bulb 1180(18 .... aI;gned w~h Ihe 
sIol, In the ba<.:k 01 thl Iltadlight, and secure 
lhe bulb In pos~ion w~h thl retaining c lip. 
S Install the COVeo'. 
8 Install the headlight assembly (NI Section 
8). Check the operation 01 the headlight and 
the turn signals. 

Sidelight bulb (European models) 

7 Remov' the headlight Issembly (see 
s..t1Ol1 6). 
8 The bulb is 01 I ..... capleu type - carelully 
PIlI ~ out 01 ~s holder (_ Illustration). 
11 Align the new bulb wilh its holder and press 
It InlO place. Chack the OP8'*tion 01 the light . 
to Inslall the headllghl assembly (_ Sec· 
1I0I'l 8). Check the operation oIlhe headlight 
and the turn signals. 

S models 
NOI.: An H4 6OI55W bWtI 1$ fitted on the 
right-hand side (high bNm) WId an H7 55W 
bulb ~ filled 00 rhe /elf !Jde Pow bNm). They 
_ wired independently lot moat ma/1(els (as 
$hown In tn.. wiring diagrams al tha end of 
Ih/s C"""erj, and lhus comply with lighting 
t8pIMliornI. 

Headlight bulb 

11 Aemov1IIhe left or l'ighI-hand cockpit ".." 
palMI (see Cbapt ... 7). 
12 Disconnect!he....n.g (;(nIeCtor from !he 
back oIlhe headligtll bulb {_ Nlu. lmt!onj. 
13 Remove lhe coveo' from lhe back 01 the 

1.14<: Pullltle headlight bulb out olb -

7. '2 D~ the wiring c:oron.c:tor 

hNd6ght, notirlI how ~ tits (ne I.u. tratlon). 
14 ReIeaM the butb retaining clip, notng how 
" lits, then remove lhe bulb assembty from !he 
back 01 the headlight un" (_ IIlullratlons). 
Carel",lIy pu lllhe bulb out 01 the bulbholdtH' 
{see lIIustratlonj. 
IS fit the new bulb, beerin9 In mind tha 
information in !he Note above. Make sure the 
bulb it ptftMd securely into R, holder, IhM 
aign the holder wi1h the back of the ~ 
unit and sec~ethe assembly with !he l'lleining 
clip. 
18 Fit the cover and install the wiring 
~ .. 
11 Check the operation 01 the headlighl , then 
In$lalllile cockpit l rim panel. 

Sidelight (Elnlpean model$) 

18 Remove tlM left or right-hand cockpit lrim 
pant! <- ChUar 7). 
19 Pull \he bulbholdOf OUI 01 the back 01 

7.lh Onwthebulbholderout .,. 
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7.'3 Not. how the QOVOf fib ov ... the back 
01 the Madlighl unit 

the he;dght unit. The bulb is of the capIess 
type - c .... fully PIlI it out oIlhe holder (ne 
Inustratlonlj. 
20 Alilln thl nlW bUlb with il s hold" and 
press it inlO pllc6. Chack the OpfIfation 01 lilt 
IIghl, then III lhe bulbholdeo' into the back 01 
the headlight unit. 
21 Install the cockpit trim ~ (see Chap,.n-

8 Headlight 

N models 

Removal and installation 

1 Utldo the bolts securing the headlight 
assembly on both s!des, then s",pport 

7.19b ..• Ihen pull the bulb out of the ...... 
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8.1 1tNd1igh1.nembIy is MC\Qd by two 
boIt8 ( ...... wed) on uch aid. 

Ihe assembly .nd remove Ihe boil! ( .. _ 
Illultratlon). 
2 Or.w Ihe assembly forwards. noting 
tl\8 location of the mounling bracket . then 
dl.eorult(:t tl\8 headl ight COtlnec:tOt and pul l 
the sidel ight bulbholder out 01 the tlNd l~ht 

I_illustrations). 
3 Ollconnecl the turn signels wiring 
COI"OIWCtor and remove the headlighlllSSflmbly 
(_ lI ... tretlon). 
.. I1 rllQUlred . l.IIldo the bolts securing 11\8 
left and tight-hand lleadlight brackets and 
......,... U. bracI<ets. noting how the $UppOI1. 
~ .. beat. in the back 01 U. hNdI91t 1_ 
IUultretlon). 
5 Nota the location ol tl\8 grommets In the 
r..ldlight brlckets and the support ~I.t" 

8.7 B .... k. ho .... clip IN.nd Iowa, 
mounting br...,ket bolt IB) 

8.28 Not_ the Iocetlon of the heedIIght 
alsembly bntckallamlwed) 

and renew them il they are damagad Or 
dettrlorated. 
e To remo..,. the headlight assembl\l mounting 
bracket. Ilm remove tl\8 ins lNmenl clUSler 
1_ Sectkx1 15). 
7 Release the clip securing the front tw.ka 
hose 10 the moonting bracket tr-..n undo the 
lower brackel bolt 1_ lIIuaIJaUonJ . 
8 Undo the lell and righ t-hand upper 
mounting br. cket bolts (I" lIIuetr.ltonl) . 
Rei"M the clips securing the wiring 10 the 
l'IlO'..-tIing tncket and lift the bracket 011. 
I lnatalatlon is the r1IVfIfSe 01 _Ill. Make 
........ the ..mg is correctly <;OnI"\IlCttd and 
~. Chack the operation 01 the headlight 
and s1de191t. Check the headIigIII aim. Check 
the operation 01 the turn signals. 

R.a.. Urwfn th .. 100ft .•• 

8.2b Oisconnaet the headlight 
connector •.• 

Headlight aim 
Note: An 

aimwilh the 
fuel tank half fuI and with 
on the seal. 11 the bike is 
I pl ssengef on the back, Nove I 
assistant 10 do this. 

8 .8b ... and riOhl-hand upper mounting 
bracket boItslemlwed) 



8.17 Haadllghtlub-loom wiring I1 HCured 
by clip ,a.rowed) 

11 The headlight adjusters atfIlocatad on the 
bed< 01 !he I"INdf;ght, on the lower left-hand 
, Ide and lhoe IIpp"r righl-hand 'Ide I_a 
IIlustrationl. 
12 Vertical adjustment I. made by turning the 
Ieft·hand .djllller sc;aw I .. a lIIu, t,.lIon). 
Turn it clockwise to move the beam down, 
and erlli-ckd<wise to """'" it up. 
13 Horizontal adjustment fs made by turning 
the right-hand adjustef &Crew "aa lIIu.
t,.lIon 8 ,12). Turn it clockwise to mowo the 
bNrn to !he right, ..-:I anti-dockwiM to """'" 
it to the left. 

S models 

Removal and installation 
14 Removl the lairing <see ChlIpter 7). 
15 Disconnect the headlight bulb wiring 
connectorI and pull the IIOeIight bulbhoIders 
out of tha b..:k of thl headlight unit (see 
Sec:!ion 7). 
18 Undo the screws securing the headlight 
unll and 1111 it oul of Ihe falrlng (s .. 
Ulultnotlonl . 
' 7 11 required, oodo the __ securing the 
t-ub-toom wiring clip and remove the IoIIb-toom 
I'M illustration) . 
18 Instabtion is the .-- 01 remowI. Make 
__ .. the wmg is C>On.etIy comec:ted and 

secUfed. ChecI< the operalion oItha i"tIedIighl 
Ind sideligtlt. Check lhe headlight aim. Check 
the ~atIQn 01 tile turn .-gNlis. 

8.20 location of the left_hand ,Ide upper 
lA> and Io .... ef (8) lMadlighl adjlllMrs 

Headlight aim 
Nota: An ~ f/djUsfed headlight may 
eause pmbIar.rs fot" 0I1C'01T1io III trlll'Ik: or pruv;de 
poor. unu" Illumination Of the I"rHd al!ead. 
Before adjU!tng the 1HIad1ig1l1 aim, be sure to 
consult wlfh bc:aI traffic S.ws and regulations 
- for UK II"IOOI!ls refellO MOT Test Checks In 
the RefeIet>ce section. 
18 The heaCllghl beams c:an adjusted both 
horiwntally a-Id vertically. BeIOffl making any 
adjustment, chtck that the tyre prat.ures are 
cooect.. Mak'1n{ adjuSllT*rtllotIM hNdIight 
aim with !he machine on level ground. with the 
loel lank hatl lull and with an assistant s<tting 
on lhe seal, I the bike Is usually ridden wrth 
a ~ssenget on tile back , have I aacond 
aul$tant to 00 this. 
20 Remov. the coekpit trim pan,ls to 
acc8SS the head light adju"IIfs (_ Chapter 
7). The adjUlilers are located on the back 01 
each headlight - theAI are two upp« linnet) 
adjusters and two lower loot.., adjusters ,_ 
IIIU8tratlon). 
21 H<.xizontal adjustment Is made by turning 
the IIPP'" ..::'juat ... scrawl 1_ iOu. trallon). 
To adjust the kilt-hind lMadt;ghl, turn the 
screw clock ... IH 10 move the beam 10 the 
right and an'J-dockwIH to move rt to tile left. 
To adjust the right-hand headlight, turn the 
_ anti-c:tIckwise to InO"e !he beam 10 tile 

right. and ckckwise 10 ITIOYtI it 10 tIM left. 
22 Vertical l djustrnenl it made by turning the 
low .... adjuat ... """'ws ( .... 0 IlluGtnotlon 8.21). 

Electrical system S-" 

8.18 Undo .... Knlwl (torrowedl to -.mova 
.... hndl""", unit 

8.21 Horizontal adJu, t"acrewllA> and 
v8ftJc:a1 adjllltar ..,rewslBI 

On both headlights, IlKn !he SC«IW elockwise 
to move tile bMm down. and ""ti ·cIoc:kwiu 
10 move i! lIP-

9 Brake/taillight bulb and ~ 
licence plate bulb 

'" 
Brake/ tall light bulb 
Note: It is a gOOd ida1110 t.IM a p"p" towel 01 

dy C/Ofh wllen handling a "- bulb 10 prevent 
Injury if II breakl, and to /n(:~ bul" fife. 
1 Remove tha seat (s" Chapler 7). The 
btlkWlai11ight. buIbhoIdar is -.:cessIbIe hside 
tile seat cowting ,Ma Illustration). 

g. I location of t!wo brekeJtall Nght 
bulbholder ,e.rowed) 
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11.2 lWIst the boJlbhold..- ... tI. clockwlse to -, 
2 twill the bulbholcltr .ntl·clockwise .nd 
withdrew it from the b.ek 04 the light o.nt (_ 
illustration}. 
3 PUlh the bu lb Into the 1'.04der, then turn ~ 
anll-clockwi&e to remove ~ (_ Illustration) . 
• Ensu re that the termina ls Inside the 
bultlhoIde< are clean and fret from corrosion. 
11 U ne up the pins of the new bulb with the 
IIots In the holder. than po.IIh the bulb in and 
lurn ~ clockwise wiliI it Ioo:b into p/<Ioce. Instal 
the IWTIaining COITIpOntf"Itt In u-.. .--se order 
01 remoYaI. Check u-.. 0Ptrati0n of the brak&' .. .,.,. 
Licence plate light bulb 
e Undo the sct\IWS securing the licence plate 
light un~'" its hokler and pull tne 1.In~ out (see 
lIIul tr. tions). 
1 Pull the buIbhoIder out of the unit. The bulb 
Is 01 the capIess typa -~ PIA it out 01 
lis ~ c_ ..... u-auon.j. 
8 Align the .- boA> with its holder and press 
it Into place.. Check the ~ of the 1i!1It. 
11 Installation is the .--of rlWTIO\IaI. 

10 Tail light and licence plate 
light units 

1 Remove the s.eat cowling (see ChiIpt.,.. 7). 
2 The I.il l ight unit is In'!alt.<! in the se.t 
cowling. Remove the ~ IighI buIbhokIer 
(see Section 9). " n'lqo.ired, ...., the wWing 
sob·1oom from lhe cUps .... uring it to the 
inside of the seat oowiing 1_ illustration). 

10.2 Note how the wIrIn, sub·1oom Is 
....,unod IrW<18 _ se.1 cowling C.....-.-.dI 

'.7. Pull the bulbholdet out ..• 

3 Undo lne SCrews securing lhe tail light uort 
Md remove ~ (see illustration). 
4 Installation Is the reverM 01 removal. Ensure 
that the wlrirg is property seeur«I r..;a. the 
l81li eowIing Check the OI*8tlOll 01 the laiI 
light .nd brake t;ghl prior to irqtalling the -. 11 To ramove the ~ plate light unit. (.-st 
d~t tt~ single bullet wiring eonntCIorn 
and ,elease tha wiring from any tie l (see 
Illuatratlon) . Feed the wiring ~k to the light 
unit Note th8I the turn signal w iring Is secured 
by the _ lies. 

11 Follow the proceduf8 In StcUon , to 
dl$plK4l the light unit. then putl the wIt1ng 
tIYoogh the tack 01 the i""ook*. NoCe ~ it is 
IN';" 10 remove the Ik:ence plait light unit 
once the rear mudguan:! assembly hes been 
removed (see Chapter 7). 

'.7b ... then pulllhe bulb out of the 
holder 

7 InSlallatlon Is the .avarse 01 
Ensure that the wimg Is 
connected. Check the t .... 

11 Turn signal circuit check 



11.48 DIspIacetherellt)lfrom1he 
bracket •.• 

2 The battery provides pow .. /or op<If3tion 
01 IIM turn signals, so ~ Ihty do not operata, 
check tha battery lIOI!age. low t.t!ery voItagoI 
Indicates e;th« a fallty bat1efY or I defaclivtl 
charging system. Aafar to Saction 3 for battery 
ch.ck! arid S&etion 30 for charging syslem 
lasb. 
3 If the bulbs, sock.ls, connactors. fuSes . 
...... Itch and battGfY .ra good. r&move Iha 
lafHlIInd sida poonel (_ Ch.pt ..... 7) and 
check the lurn ~na1 ... y .. IoIlows ( ... 
ilhJatration 6.58). 
" pun Iha relay off Iha mounting bl"ackel 
and disc:onnact Iha ..... I.,ng connaclor(saa 
Illul tratlon!). 
5 Using a volt"",t .. , chack lor battery voltage 
belween the brown/graan wlra terminal in 
tha conne<::tor and earth (ground) with the 
ignition ON. If no voIt~ la Indicated, relet 
10 the appropriate ~ng diagram at !ha end 
01'''''' Chap"" oono.J It""'" U .. wiring_ 
!he relay. fusebox and the IgnIOOn switch /or 
conllnuity. 
" It voltage is ind;caled. <ecoronecl !he relay 
connocto •. Backproba Iha brown/whita 
wlra lerminal in tha connactor and chack 
lor voltage with tha Ignition ON. and with 
Iha .Ignat switch turned to a~har LEFT Or 
RIGHT. 
7 If no voltage is indicatad, replace the relay 
with. ~ 01"18. 

" I1 volt. il indicated, ch.ck Iha Mring 
betw-. !he relay. tum signal swilch and lurn 
tignalllghls /or contioUty. 

12 Turn signal bulbs 

1 RarrocMI!ha screw S8ClriIg the tum signal 
IanI and rertlO\Ia the Iena, noting how it ~t!I 
1_ nlustratlon). 
2 Push tha bulb Into lha hold ... and lwisl it 

3 Ensure Ihat the term inals Inllde Ihe 
bulbhold<.lr are clean and lree lrom COfJ'OSion. 
" Un. up the pin! 01 tha naw bulb with the 
slot. In !ha holder, ~ puSh !he bulb ;" and 
turn H clockwise lint. it \oek' Into pla<:e (_ 
1",,~trMlonj. Nota, US trIOdIG filt.d with fronl 

11.ab ..• IlIf1 disconnact the wiring 

--~ 

12.4 Pin. on the bulb mua' align with aIota 
In the bulbhoklar 

running lights, use dual IUtJmefIt bulb' which 
"" ... oltHt pl", and can only be l itt.d ono 
way" !hair /Io'dots. 
5 1'"1\ the ..... onto the holder. making ..... the 
ta\:l1OCa* t:ort-=tty t_ lItu.tr.u....). 00 noC 
O\Iar"Clghtan IhI screw as the .... or threads 
could be damIged. 

13 Tum signal assemblies 

Front 

N models 

I R,mov, Iha headlighl •• tambly (see 
Section 8). 
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12.5 Enaura the ten. is corT'1ICtty locatad 

2 Disconntel tha wiring connectors for till 
11ft and right-hand lurn sigrlIIJl. 
3 Unclip the mounting plate from lha Innar end 
if tha I .. n ligna! slem. IhM drJIw the aIgnaI 
assemory CUI II'Om thl r-JIIghI """"'"" 1_ 
iI~tratlon). 
.. Inst.rllllion is the __ of 11IfI'IClWI. MIka 

SI.Q!ha rncunIng plate la a secure lit. Check 
!he OJ>II'1'tion of thl tum signaI$. 

S models 

5 Remova the fatmg lsee Chaplet 7). 
8 Trace Ih' wiring from "';\he, tha left or 
right.fland lurn signal and disconnecIlt at the 
connector. Release the wking from anv •. 
noting its routing 1_ lMustrationj. 
7 Uncllp tha mounting plala Irom the Innar 
and il the turn ,lgn,1 stem, then draw the 

13.8 Rallase the wiring from any cllpt 
!MJOwad) - 52 model shown 
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13.10 Turn signal wlnng <:onn.clon 
I_rrowed} 

signal assembly out lrom the faking (," 
Illustrationsl· 
8 Installation is the reverse of ramovat. Mak. 
SUfl!I the mounting ~at. is a SIIO.Ife frt. Chac:k 
the op4If1Ilion of the lurn s9W*. 

Rear 
9 Ramove the saat cowling (_ Chapter 7). 
10 OII<:onne<:1 Iht turn ligna' wiring 
<:onnaclors lsee illus tration) . ReI.asa the 
w;r;ng from any tit$. then feed it back to the' 
IndMdual Ilgna l ISSflmblies. Note that tht 
tk:en<:. pial. IIghI wiring is Sfl<:ured by the 
_tiel. 
I I Unc:llp the mounting pial. from the iMer 
.nd if the turn slgnat Ilem. th.n draw the 
signal uaamb/y out from the rear mudguard 
I ... ~lu.InItIon). 

12 tnstallatlon Is the rtvefSt 01 removal. 
Make ...... lhe mounting plate Is a Sfl<:U1'9 lit. 
Ensure thet the wiring I, propeo1y Sfl<:ured and 
OOIlnactad. Cheek Ihe' operation of Ihe lurn 
signals baIom ns'*'!! the saat cowtng. 

14 Brake light switches 

Check 
1 Before <:hecking lhe swil<:hes. <:hec:k 11141 
brake lighl citcuit t_ Section 6]. 
2 The front brake tillhl swlt<:h Is mounted on 
the undnde 01 Ih. brake mlStar c:yiinde!". 

'3.Tb .•. then .-.mov.1ha turn aIgnaI 

-"" 

13.11 Un<:llp the mounting pI.t. (I,",wad) 
to .. ,. ... the lum signal .. aembly 

Ois<:onnact the wiring c:onnKfors from tlM 
swit<:ll 1_ lIIustrallonl. 
3 U"ng , OOIllinuity laster. c:ornact ~s probes 
to the terminals of the Iwrtch. W~h the brake 
lever ., ralt. there SIlOuId tla no OOIll11""1Ully. 

14.4b Rear brak.llghl switch wiring 
<><M>J>e<:tor (arrowMf) 

Wrth the brake lever applied. th&re c'~:;;;1 
be c:ontinuity. If the swit<:h 00.. not '" 
as described. repta<:fl it with a Mlw one 
switch is not adjustablel. 
4 The ... t.. .. k .. llght awitdo ia ..-.ntod 
the inside 01 the riders right-ha ..... _ ._ .. ~ 
bra<:ket Illustration). To 
switch 

I 

Remollal and Ins tallation 

Fro.,t brake light . witch 

7 O;S(:onnact !hi! wiring OOIln&etM from 
switch ( ... IllUltratlon 14.2). 
8 Undo the single ..:rtw ....,..;ng !he 
10 the bottom of the mast ... cylinder 
~ the switch ( ... IlIus traUon). 
11 Instal l,tion is the re_ of r..-naval. 

1 • .8 Brake liOht I wlt<:h Is ilKU ..... by 
.e .. w(.~ 



15.2 Instrument cluster wiring connectors 
(arrowed) - N model. 

Rear brake light switch 

10 Disconnect the switch wiring conn<>ctor 
ISH Illustration 14.4b). 
11 Follow the procedure in Chapter $, 
Section 3. to remove the right·hand footrest 
bracket assembly. 
12 Detach the lower eod of the sw~ch spring 
f.om Ihe brake pedal arm. then thread the 
sw~ch out 01 its brac~et. noting the location of 
the adjuster nut. 
13 Installation is the reverse 01 removal. 
Check the operation of the sw~ch and adjust 
as rJecllSSary (see Chapter 1. Section 11). 

15 Instrument cluster removal ~ 
and installation 

~ .. 
N modols 
1 R'!move the headlight ess'!mbly (se'! 
Section a,. 
2 Disconnect th'! Instrument cluste. wiring 
connectors (see lIIustrellon). 
3 On FZ6·N models. undo the two screws 
securing the Instrument ctuster cover - note 
tllat tllese screws have a 'In&-p~chW ttuead 
(lee Illustrations). Undo the two screws 
secl!rlng the Instrument cluster to ~s bracket -
note that these SCrews ha"*! a coarse·p<lChed 
thread (.ee Illustration'). Lilt the Instrument 
clust'!r off. f""ding the wiring through the 
cover (see illustrationl. 11 requ ired. release 
the trim clips securing the cover to the 
mounting bracket and lift the cover off (see 
illustration). 
4 On 52 models. undo the SCrewS securing 
the instrument cluster and remove the cluster 
with its shield. 
5 Check the mounting bushes in the bracket 
- if they are worn or periShed. replilC(l them 
with new ones. 
6 Installation ~ the reverse of removal. Ensum 
that th'! wiring conn'!ctors am s<>cum and 
chock the operation of the ;"S!ruments b<lf0ffl 
riding the motorcycle. 

S models 
7 R9fflOV(I th'! fairing (se<! Chapler n. 
e Undo the sc.ews securing the instrument 

15.38 Undo tIlfIlnslrument cluster cOYer 
screws (arTO~) •.• 

15.Se Undo the Instrument cluster brackat 
SCleWS (arrowed) . • . 

15.3e Remoye the InstrulNlnt cluster 

cluster to the fsir ing brack et (see 
illUstrations). 
9 Check the mountiog bushes In the bracket 
- if th(oy are w~ or pelished . replace them 
with new ones. 

15.8a Instrument cluster on 52 modela Is 
secured bv three screWI (arrowed) 
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15.3b ... noting the fine·pitched thl"<lsd 

15.3d ... noting the cO&fSe·pilcl>ed thread 

15.3f Coyer Is secured by trim clips (AI. 
Note Ihe mounting bushes (8) 

ID Installation is th'! 'e"e'se 01 removal. 
Ensure thet the wiring COIlr"lOClors are S<lC<Jre. 
Following Ihe Instructions In the Owners 
Manual, tum the Ign~ion swdch ON and press 
th<l 'SELECT' button 10 find the approp.late 

IS.Bb Instrument cluster on all other 
5 models ia secured b~ two screws 

(arrowed) 
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15. lOa SELECT button (arro~ _ S2 models 15.1Ob SELECT button (arrowe-d) _ all oth .... S models 

tripmeter display (see mustrations). Check 
the operation oIltle instruments before riding 
the motOl'C)'Cle. 

16 Instrument cluster check 

1 If an Instrument and display functi""s fai l 
at the same tfme, check the Ign~ion fuse and 
the wiring and conooctors, referring to Sec
~on t 5 3nd I"" Wiring Diag~ at , ..... 0K>d of 
this Chapter. 
2 The warning and Indicator functions (011 
level, fuel level and engine warning, neutral. 
hi9h beam and turn signals) are an Illuminated 
by LEO. (see Section 17). 
3 The oillav&!. fuel le,,&!. coolant temperature 
and speedomeler d isp1ays are controned by 
the appropriate sensor/sender. If a d isplay 
fails or Os thought to be faulty. refer to the test 
details for the """&Or/sender as follows: 
• Oil level sender _ reter to Section 26 for 

test detai ls. If the sensor Is good. <::heck 
Ihe LED (see Section t 7). 

• Coolant temperatura sansor - refer to 
Chapter 3 for lest details. 

• Fuel level sensor - refer to Chapter 4 /of 

18-2 Location of the ignition swit<::h wiring 
<;um"";;\Un' ( .. "ow<t<f) 

test details. NOla Ihal on some rnaf1<el 
modals. a low fuel lavel warning LED is 
mounted on the inslrument cluster. 

• Speed sensor - refer 10 Chapter 4 for test 
details. 

4 If a d isplay is proved to be faully, a new 
instrument cluster will hava to be f itted (see 
Section 151. 
5 No test details are available for Ihe 
tacllomet .... 

17 Warning and indicator tights 

1 The warning and ind icator functions (oil 
level. fua l leve l and eng ine management 
warning. reutral, high beam and turn signals) 
are all illuminated by LEO.. 
2 With t ,a except ion of the engine 
managemant warn ing Indicator. the LEDs 
wil l only i luminate when the functions are 
selected by the appropriate switCh or sendeo-. 
I! an Indiutor does not illuminate, first check 
the swit<::t. then test the LED as described 
below. 
3 The 011 level warning lnd icatOf should come 
on for a taw seconds when the ignition is 
switched ON as a check oIltle LED. and then 
go off. If the lndicalOf does not come on, does 
not go off. or star1S Hashiog. first <::heck the oil 
level (see Pre·n·de che<::I<s). If the level is good, 
check the sensor (see Section 26). Not", If 
toore is a faulf in the wiring <::ircuit It will be 
detected by a self diagnosis fun<::f;on and fhe 
warning in1icator wiU flash I8r1 ~mes. then go 
out for 2.5 seconds, and this wiU be repeated 
until fho fa~1t is repaired. 
4 The enpne warning indicalor should come 
on for a few seconds when the Ignition Is 
sw~ched ON as a chock 01 the LED. and then 
go off. If the indicator does not come on. does 
not go Off. orstarts flashing, have the machine 
checked by a Vamaha dealer. 

LED check , 

~IKllwu 

poSit ive 
power 
cluster 
the relevant 

, " 
cluster 

instrument cluster 
a fully charged 12V 

, 
11 

18 IgnHion switch 

..&. negat~ H lead 
Ignition (main) switch c:he<::ks. 

Check 
1 To check the switch, first remove the 
tank (see Chapter 4) to access its 
()QnnectOf. 
2 Trace the I 
Ihe switch 
connectors ( 

" 

, , 
switch wiring "'"' "". 

il at 
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18.7 Lo<:ellon of tt.. Immobil l .... transceiv .. tAl end ignition 
I wltch (B) 

18.10 Remove \ha ahe ..... head bolts '.rrowed) 
01 the c:onnec:tot. Check the continuity of the 
c:onnec:tot Ierr!liMI pan (_ Wri'Ig Ooavams 
.t the .00 of this Chapter). Continuity should 
• • ist between the termlnlls connected by a 
toIid line on the diagram wtMwlthe sw>tc:h key 
" turned to tt.. indicated posruon. 
4 11 the swilch laiIs any of the tests, .....,.. ~ 
with. new on.. 

Removal 
5 0isc0Mect the battery negatiYe H lead. 
S Trace the Ign~1OI'\ switch wiring back from 
the sw~ch Ind disconnect H at the connectors 
(MIll S IRJ\ 2). Release tha wiriroQ lrom any 
cable-ties and leed It baek to the switch. 
not"'llihll eorrect routing. 
7 If an immobiliser is lillte!, d isconnect the 
tr.nsceiver wiring at the connector'nd feed 
the wYtng back to the transceiver, noting the 
eorrect routing (Me IlIusntlon), 
8 Follow the proceduN In Chapt. 5. Section 
9. and removtl the top yoke. Note that H is not 
.-.ary to removfI the Iron! lorks I1 only the 
top yoke is being removed. 
11 If applicable, undo the Too< SCrews .nd 
remove the Immot>ili$llr tr.nsceiv ... noting 
how it I~s (Me illustration 18.7). 
10 Two shear-head security boIl$ mount the 
ignitIOn switch 10 the undefsida of the top 
yoke (see muetralionl . The heads of Ihe bolts 
must be tapped .round using a suit.ble punch 
or drift, or drilled 011, before the switch can be 
removed. To do this. mount the yoke In a vioI!I 
aqu,ppMI with soft jaws to avoCI damaging 
the yoke. 
11 Remove the bo~s and discard them as 
new ones must be lIMd on reassemb/y, then 
wltt>chw the _ch from the top yoke. 

Installation 
12 Inslall.tlon is Ihe reverSe 01 removal, 
not"'lllhlllolowing: 
• Obtain the correct !ypt shear-"'-d bolts 

from a v.n&h.it dealer - do not IJ$& IWIOther 
type 01 bolt, Tighten tha boils until their 
heads sheer off. 

• Ensure the wiring is MCUrety connected 
and c:orNoCfy nlUIed. 

• Ens.n .. top yoke and ~Iebar I'IIM and 
bolts 8(e tightened 10 the torque Mlllings 
apecilied In Chapter 5. 

19 Handlebar switch cheek 

1 Generally tpf!aking. the h.ndlebar switch 
unlll are re liable and trouble- Iree. Mosl 
problems .. ,,' ".uM<l by dirty or CO<roded 
contaca, bu1 wear and bteakage of Internal 
parts is a p~ssibillty that should not be 
ov"looked, 11 breakage does occur, the 
entire switch unij and "'"ed wiring harness 
will have to 1;40 replooed with a new one, as 
Individual parIS _ no! avalleble. 
2 The switches can be ehecI<ed for continuity 
using a multlmet8( or a cootlnuity lesler. 
3 Trice the wiring harness of the switch in 
quastion bacIo. to its COMeCtor and dIIc:onnecI 
it (SH Il lustration). Follow the procedure in 
Section 3 10 displace the battery housing In 
order to lICCfiS the wiring C<IIYI&Ctors. 
4 Check for contiluity be\w", the terminals 
01 the switch harness with the switch in 
the various "a!lJtion$ Q ••• sw~ch OFF - no 

It.3 t.oc.tlon 01 th. handlebar lwitch 
win"" ~onn..,t.,... (_,.,..,wed) 

conmuity, switoh 00 - o;ontinuity) _ _ wit1l1g 

Oiagtams at the end 01 "* Chapter. 
5 11 the continuity check IndIcat8$ • pn;>bIern 
exists. rele.. to Section 20 and dlsplaca the 
switch from the handlebar. Sprny the Inslde 01 
the switch with eIectl'icaI contact cleaner. 
e 11 !hey .... accessible, the contIICte e.n be 
Itrlpad clean wHh a penkn~e Or POlished 
with steel wool (IH lIIultratlonl . U switch 
components Of wir ing conne.:tlonl are 
dam&!)8d or broken, It should be obvious 
when the s....ttdl is clsassembled. 

20 Handlebar swttch removal ~ 
and installation 

i': .. 
Removal 
1 ~ the switeh ..m is to be rernoYed from the 
motorcycle. rather than Jusl displaced from 
the handlebar, loIlow the procedure In Sec
tion t 9 and dIsc:onnect !ha ~Ie wiring 
connector (Ha lIIustratlon 19.3). FHd the 
wiring back to the switch, freeing it from any 
clips and ties and noting la correct >WIing. 
2 Oisconnect the wiring or::orw-:tors from the 
brake light switch (of r&rl'IOVing the rlgh\.n.nd 
switch unit) or the cIuIch .wltch fof .-moving 

11.11 K..", \ha switch terminalS cleen.nd 
Irae lram cGm;>llon 
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20.3 Removing the right-hand switch unit. 
Note the throttle twb1gr1p (Bm>Wed) 

2O.4c The front acrew Islons.er Ih"n the 
~,~ 

the lefl·hand switch unil) (_Illustration 14.2 
.... 23.2) . 
3 Note IlIat tha rlgllt -lIand switch unit 
IfICOfJ)Ofat"" the 11von'_ \wi.l grip hQ<J$InQ. 
Follow the procedure In CIIapt",. 4. Section 
12, 10 detacll the tllronla cables lrom the 
low« hall 01 the switch oo..Ing. then lift the 
switch unit off (_ IlIustraUon). 
4 To remove the lefl-hand switcll un~, undo 
the fronl and rwr screws, no~ng where they I~ 
( ... llIustratlons). 
5 Separate the two helV1l. of the switch unit 
and lift it off, noling how the pin on the wiring 
clamp locates in the ~ In Ihe underside 01 
the hancIebaf (_ Nlustratlonsj. 

Installation 
S Insta/lationisthe_oIremova1. Referlo 
Chapter 4 10<" installation of the t1vonle cables. 
Make &lire the locating pin on the wfring clamp 
locates in the ho le In tha handlebar ' s •• 

20.51> Not. how !ha pin I ...... wed) ••• 

20.&1 Sapa ... t. the hIIlv .. 01 the switch 
unit 

IlIuII ... tlon. 2O.5b and cl. Ensure the screws 
are f~ted Ihe correcl way round. Make sure 
the wiring 11 securely connected and correctly 
routed. Checl< the operation 01 ,11 swilChes 
~ riding the moIon:ycIa. 

21 Neutral switch 

Check 
1 Before chacklng the electrical cmoit. check 
the ignition fuse (see Section 5). 
2 Tht swtt;h is located on the b.ek of the 
qi,. unh , __ illustrltlOn). R..,-.owo the 

fuel tank (see Chapter 4). then discoMect the 
wiring connecto<" from the swifch. Make sure 
the transmission is m neutral. 
3 With thl conn&etOl dlsconr.ectad and the 
ign~ion sw~ch ON. the llQutralllght should be 

2O..k ••• I0<>I01 .. In !ha hole I ......... ed) In 
the hIIndlebar 

20.4b .•. ..-cIllIar (.m>WedI lltft ·hand 
switch unit screw. 

• c;;;;,;;;;;~,; ~";",,, betWe«I the ,~" •• I 
on Iha and the crankcase.-, .":: " .. ' 
tranlminlon In nautral. Ihere 
cont ..... "ty; with the transmission . 

"""" " 00 

the contact ~ is no! damaged or teIHd 
In the .witch body. 
5 check the wlr1I ~ . , 

diode In !he cut-ofl relay. 

cut-otr 

" 
S Check /or batt8IY voltage 11 !ha 'CIht ~ 
wire I ....... on the cut-ofl relay IIde of h 
inslnln'*lt clust",. WIring connec:tOf with tr. 
ignition ON. 11 no voltage is indicated. d'ItCl 
/or continuity bet...-. the connector and \hi 
Ign~ioo fuse. 
7 If volt.ga Is Indicated. check Ihe LEO .. 
Ih .. instn.<mtot elu$t",. (see Section 'n. "_I 
checI< !he start ... circuit cut-ofl •• ~~;:;;;;; 
24) and other components In the I 
as described In the relevant Sactionl of _ 
Chapter. 11 .. ~"""ts are good. chac:k tr. 
wiring ~ lhe Y8rious componantS 1_ 
Wimg' ~ lithe end 0I1his Chapter). 

Removal and Installation 
8 The switch I1 Iocatad on the back of tht 
.. ngin(l ~nlt 1_ •• Illustration 21 .2}. Pull tht 

21 .2 loe"",," nf "'" nMJtraI .wttch 
lanowad} 



22.2 l ocation 01 the sldestand s .... itch 
.... ,rlng connector 

wil"l:l connecto<" off the switch t«minal. then 
unscrew the switch and .... ithdraw ~ from the 
casing. Discard the sealing .... asher as a ne .... 
one must be used on reassembly. 
9 Instal l the switch USing a new sea ling 
washer and tighten it to the torque setting 
specified at the beginning 01 this Chapter. 
10 Connoct the wire to the switch terminal 
at>d check 1119 operat>on olth9 neutral light. 

22 Sidestand switch 

Check 
1 The sideS1and switch is mounted on the 
back of Ihe sldesland bracket (see Chapter 
5. S",,~on ~) . The ewitoh ;e pan 01 tha eo.fo'Y 
circuit .... hich prevents o. stops the engine 
nA1ning if the transmission is in gear whilst the 
sidestand is down. and prevents the &ngine 
from starting if the transmission is in gear 
unless Ihe sidestand is up and !he clutch lever 
is pulled in. gelore checking the electrical 
circu~. check the main arid ign~ion fuses (SM 
Section 5). 
2 To access the switCh wifing connector. firsl 
remove the fuel tank (see Chapter 4). Trace 
the wiring from the switch and diSCOflnect it at 
the 2'p<n connector(_ INustretlon). 
3 Check the operation of the swrtch using a 
multlmeler or continuity tester. Connect the 
meter probes to the terminals on the switch 
side of th9 connector. With the sidestand up 
there should b<! continu ity (zero resislance) 
between the terminals. and with the stand 
down there should be no continuity (infinite 
resistance). 
4 If the swrtch does not penorm as expected. 
check the plunger is not seized in the sw~ch 
bOdy. If the plunger is free. replace the sw~ch 
wrth a new one. 
S If the switch is good, check the starter 
circuil cui-oil relay (Section 24) end other 
components In It>a starter circu~ as descnbed 
in the relevant Sections 01 this Chapter. If 
all components are \lood. chec~ the wiring 
between the various compooents (SM Wiring 
o;~ms at the..nd olth", ChaptOOtj. 

23.2 Disco~ ..... ct the clutch switch .... ,rlng 
connector 

Renewal 
6 The sldes:and switch is mounted on the 
back of 1119 ~Id"stand bracket. Foliow the 
procedure in Chapter 5. Section 4. to remove 
and Install the switch, then check operatlon of 
the sid&.;tand sw~ch and starter safety cin::uit 
(see Chapter'. Section 15). 

23 Crutch switch 

Check 
, The clutch switch is mounted On the 
underside of the clutch lever bracket. The 
switch is pan of the safety circuit which 
prevents or .tops the engine running If the 
transmiSSion Is In gear whilst the sidestand is 
down. and p-events the engine from starting 
11 the transmissiofl is in gear unless the 
MJestand is JP and the cMch lever Is pulled 
in. The switch Is not adjustable. 
2 Oisconnec1the s .... ~ch wiring connector r_ 
illustration) and Check the operation of the 
sw~ch using a mullimeter or continuity tester. 
Connect the meter probes to the lenninals 
on 1119 switch. With the lever pulled in th"re 
shouid be continuity (zero resistance) between 
the terminals. and with the lever out there 
should be no continuity (,nlinite reslstance). 
3 11 the swilch Is good. check the slane. 
circUit cut·01 relay (Section 24) and othe. 
components n the starter circu~ as desctibed 
In the relev,..,t Sections of this Chapter. If 

24.3a Re....,,,,, the start .... circuit cut-off 
relav. 
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23.4 Clutch sw~ch Is secured by single 
S<:re .... (srrowed) 

al l components are good. Check the wiring 
between the various components (see Wiring 
OiegIams at tile end of this Chaple.). 

Renewal 
4 Disconnect the wiring connector (sea 
illustration 23.2). Undo the SCrew securing 
tile switch and remove ~ rsee illustration). 
S Inslallation is the reverse of removal. 

24 Starter circuit cut-off relay 

1 The starter clrcuil Cui-off rel ay and Its 
essoclated diodes al"l:l contained within the 
rela~ assembly. They ara pan of the safety 
circuit which prevents Or stops the engine 
running W the transmission is in gear whil$l the 
sldestand is down. and pr"v8nt~ th. engine 
from starting If the transmission is in gea. 
unless lhe sidestand is up and th9 clutch lever 
Is pulled in. 
2 To check the operation of the relay. firSI 
remove the left·hand skle panel (see Chap
ter 7); aD the relays are mounted on a bracket 
(_ illustration 6.58). 
3 Disconnect Ihe battery n""ative (-) lead. 
then displace lmo relay and disconnec! the 
wiring connector (_ illustrations). Move the 
relay to !he bench and test the operation of 
the relay and the relay diodes as f~lows. 
4 Using a continuilY lester or a mu~imeter 
set to the resistance (ohms) range. test for 
continuity betw .... n Ihe whi/e/tIlue (positive 
meter probe) and bluelwhite (negative meter 

24.3b ... then releaselhe omch (arro .... ed) 
and dis<:onnect the wiring connector 
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BluelwNte win! , ...... 
2 ~winI -3 Rt1dI'*ck.we 

~-.. 8J«;kJ~/ow wire 

'''"'''''' 

Light blv!l wile 

,-""' , 
---~ ....., , --"""'"' , light gre<:IfI ..". -.. , Bw./green wire -

2 ..... Starter cl«:ult CU1-off re-Iay - wII'In.g connector t...,..inaI 
identification 

24.15 Starter cln;:uit CU1-of1...c.y diode ch<tck - wiring COIInKI 
terminal identification 

pro~) wlr_ le'mlnal, on the relay la .. 
Illuatr, tlon). The<a ,hould be no contlntJity 
(intlnil. resisla nce). No w. using Insulated 
jumper wns and a fully charged 1 'N ~ttery. 
coonec11he balle.y positive 1+) lenninallO lhe 
redlblack wire lermlnal on lhe relay and Ihe 
balle.y fl8QMive (-) lermlnailo lhe biack/yeliow 
wn lermInaI. Contmty (O ohms) should now 
be ahown on the met.. 
5 If !he .....,. does not Operala as cleacribed, 
repIact' ~ with a new onto 
e ne dlodas conlalnad wi lhin Ihe ralay 
numbly can be checkad by performing 
I conlinuily lesl - d iodes should show 
cormoony In one dirOK:llun and no c;omlnulty 
when lhe meter Of lesl. probes In ~. 

Connecl 11>8 mult lme ler Isel 10 ohm.) or 
conlir;.Jity lesl'" actON; the wire terminal. /Qr 

the diode ba<og lesled (," Illustration). Refer 
10 the ilPpropriatll wiring diagram at lhe end 
0I1h/s Chapter if nee.....,.. and perfon'n the 
!oIowIng tests. If any diode shows continuity 
In both d ireclions ~ Is faulty. and !he relay 
assembly mosl be replaced with a new one. 

Result 

... , ... """""'" "'~ 
Black/red ... Contlnui ... '" """"'" ... Coo .... ....,,., 

'" ....,,., 
""' Coo 

1 If Ihe cuI-out relay and diodes are good. 
bu1lhe starting system lauIt SI~1 1I~lsts. chack 
al O1her componenlS In lhe starting clrcuit 
Q.e . Ihe neutral switCh. sklestand twilch, 
clutch switch. start. switch and "Uwler relay) 
as described in the '* ... ."t Sectionf 01 !tU 
enapler. If an oompontnls are good, cha<:k the 
wiring belwaen the various components lsee 
WirirIg ~ at the ena Of ItUS Gnapter). 
8 Installation is the .......... 01 removal. 

Fuel pump relay 
9 The lu.I pump relay la Integral with tha 
start. eireuiI cut-ofl ..tay. Reler to Chapt. " . 
Section 8. 'or delaiIs 

25 Horn 

Check 
1 II Ihll horn dOllSn't work. firSI check the 
horn Iu$8Isee Section 5) and _ batle.y 1_ 

"""'" ", 2 On N ntOdels, lhe horn Is mOlJnled on 
the right-hand side 01 lhe fratTllI below the 

25.28 Location 01 the ham - N models 

26.3 Pull tt.. conn.cto .. off the horn 
lenninals {atTOwad} 

IUIII lank and on S model, il Is mounl&< 
the bottom yoke (8811 lUu,I,.tlona) . 
S models. ......:we Iha I .. ring for access 
Chapter n. 
3 Pull the wiring conneclors off Ihe I 
terminals (lea illustration) . Uaing two jur 
wi~ and a lully charged 12V batlery .• 
voltage dit'ecliy 10 the lermlnals on the t 
11 the horn IOUOds. check the IWltch 
Section 19j and Iha wiring ba\Weerl1ha ... 
and \tie horn 1_ Wiring DragnIms al Ilia 
of thi. Chaptet!. 
4 If the ho,n SOUnds weak or diSlorted 
tone can be adjusted by turning thlt !ICr8' 
_ baCk Ol me hOrn COYer 1_IIfur;tnolk 
5 ,,\tie hOrn doesn~ sound, ~ ~ w 
-~, 

2!i.2b Loclllion o f t l>8 horn - S modi 

2S.4 Screw {.tTOwedl fo, adjusting t 
Iona ollhe horn 



Removal and installation 
1 Pull the wiring connectOl'8 off the horn 
t.",;na)s. 
1 Un_ the nlll ...... uring lho horn and 
....- ~ from the bika. 
1 Install the txm and tighten the nut S8CW'81V. 
Connect the wiring connectors and check the 
operation of the horn. 11 removed. Install the 
fairing. 

26 Oil level sensor 

Check 
I The oiIleYfII warning IighI ... come on for a 
law seconds wtIen the ignition is switched ON 
as. Check 01 the LED. H should then go out and 
the motorcycle can be started. 11 tha warning 
Indicator does not go 011 or stal19 flashing. 
c~ the engine oil lelial as described In 
~ checb. 11 the oiIlIMII is correct. check 
the MI1IOr as desaibad below. EquaIy. if the 
wwnIng light cornea on (ancVor IIashM) -..tIiIsI 
the ITIOIOn:yCIe Is being ridden. ItOp the engine 
...cl check the engine oiIllMlllmmadiately. 
2 11 the warning light does not come on wtIen 
the ignition is switched ON. check the LEO as 
de$Cnl)ed in Section 17. 
3 To check the sansor, remove it from the 
sump (see Steps 4 to 6). Connect one probe 

~ "'emov. the fuel lank Isee Chlpter 4). 
then trice the wire beck from the aensor 
and disconnect it at the connector I .... 
Mlustratlon). 
1 "' ...... the WIre from any <;abIe·tln and 
th .. clamp MC\,red by one lump boil (.ae 
Nlu.trallon). Feed the wn becilto the --.sor. 
noIlr>g the comICt routing. 
7 Unscrew the two bolts securing the $&flSOl" 
to tlla bottom 01 the sump and wiHldraw it 
lrom tne lump, being prepared to catch Iny 
residual oil (Ma Nluatratlon 26.1). Check the 
condition of the O-ring and replace If w~h a 
.- one If If is dvnaged or detlllicnted. 

Installation 
1 s..- the ...,.,.. O-mg with ithUn-besed 
gmH, then lit the HIlSOf Into the !lUmp. 
Tighten HI boIIlto the torque selling specified 
at the beginning 01 this Chapt .... 
9 Feed the wiring to thll connector ( ••• 
11Iultratlon 26J,) and ,...cure It wllh the 
cabl.-tl ... Don'! forget to Ioltall the clemp 
and -..np boil {Ma Ulusttatlon 26.11. 
to F. the engha with the specified amount 
of oil (see Chapler 1) and check the operation 
of the MOtOr. 

27 Starter relay 

01 • m .. imeter set to the ohms K 100 scsIe Check 
10 the -.sor wile and the other probe to the 
,... Of u. sensor. WIll Ihe tter\aOf uptIghI (I.... ' 11 th40 .",tt., cin::u~ ____ 10 be faulty. 
in It$ normal installed position witt1 the wiring fnt check the .... fuse and ignition ~ (.-
" the bottom). the nnlstance should be as Sec1ion 5). 
specified (minimum IeYaI) at the beginning of 2 R_a the '* tank lsee Chapter 4). The 
tnI$ Chapter. Turn the tter\aOf ups;de down and star1 ... relay islocaled on thfl batlery ctamp 
check the resislance apaln _ ~ should be as lMa IIlu"ration). 
specified (maximum level). 11 either resutt is oot 3 o;spl.c. th .. r .. lay. then lilt Ihe covar and 
"!IpeCffied . replace the sensorwilh s new one. unscraw Iha bolt securing the black lIar1er 
Removal motor lead ( ... illustration 27.21. Position 

the lead eway ~ thfl relay terminal. 
• Drain !hi! engine oil <- Chf,pler 1). 4 With the ignition switch ON, tha engln .. 

~~..., 
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21:1.5 OIIlavel MnIOI" wiring connector 

kill switch In tha RUN position and the 
traMmisslon In neutral. Pfass the "a" ... 
switch. The relay should be heard to cIicII. 
5 11 the relay doHn' cIck., switch the ignition 
OFF, remove the rellY {lee Steps t o to 12) 
and tllst it as Igjlowl. 
6 Using a contnuIty t&Sler or a mt.OItimeter HI to 
ttle msi!!ltance (otrnI) raroga. test for oor"IIiooIty 
t.et- the ..... y .. starter motor (bIIocIq and 
battwy (red) lead tenNnaIs. Ther\I should be 
no contJnuity (inlinlle ~). Now, ....ng 
inslJated;.-npar .... ...cI a foAIy ct.ved t:to/ 
battery, IXlM8CIttle bltiwy positive (+, lenrW.I 
to the redlWhi!a wire terminal on ttle relay and 
the battery negative (-) tfll"lTinalto the ~ 
wire terminsl. With voltage applied, the relay 
should be heard 10 click and continuity (0 oI\rr"I$) 
should now be shown on the meter. 
7 It the reley does 1\01 click when battery 
voltage Is applied and indicates 00 continuity 
("'finite re""'lanoo) ocrocc ~~ terminal •• It t. 
laufty and mult be replaced with a .-one. 
8 TI>e star1ar rellY coil resistanca can be 
ch\Ick\Id by oonnecting a mlottmeIer set to the 
ohms ~ 1 ratlQlllICroH the redlWhi!a and bIJJaoI 
white terminall 01 the relay wire connector. the 
value should be as specified at the beginnJog 
01 this Chapt .... 
9 lithe relsy is good, check for battery voltage 
at ttle radIWhit, wire tenninal on the loom eIde 
of ttle .... y wiring oonnector when !hi! ltarter 

26.1 SoH (Aj secure. oIIlavel MnIOI" wiring clamp. BoII.a 181 

~-
21.2 locallon of the statt ... .-.lay (Aj. Nota the battel'y leed (B) and 

.. tarI_ mot .... le..:! (C) 
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28Ab ••• and draw the IJtarter mol or 0U1 

billion 1& pressed wllI'I the ignition IW"chad 
ON. If voltage IS p"tMnt. check the othe<' 
COITlpon&rltS in the starter circu it U de$Crlbed 
in the relevant Sections ot this Chapt .... It no 
YOItaQa la present. cIlecIc !he wiring bet_ 
the various compooents (see VMng a.grwns 
at the and 0I1his Chapc~. 

Renewal 
10 Remove the luel tank (see Chapter 4). 
[);sc:ornacl the ballery negative (-I lead. 
11 ~ the relay WIring oonnector. 
12 ~ the reIioy ~ remtMI the temWlat 
COlIe<'. Unse:rew the two boils securing the 
starte<' motor aoo bf,ttery leads to the relay 
aoo detach the leads. noting which filt ~ 
(see IIIUl tration 27.2). 
13 InSltUation is tile reverSe 01 removal. 
Enlur. the terminel botts are tighltned 
securely and lit the terminal cover. Clip the 
starter relay .... 0 place on the battery clamp. 

28 Starter motor nlmoval and 
Installation 

Removal 
1 Remove the tuel lank (see Chapter 4). 
[);sconnect the ballery ntgatlve (-) lead (MO 
Section 3). 
2 Tha Itartar motor I, mOlJnted on tha 
crankcase. behind tha cyliooer blOCk 11 •• 
illustratIon). To geln access, fOllOW tha 
procedure In Chapter 6. Section 19. 10 remoWl 
!he front sprocket oover. 
3 P HI I)Kk me ,_ ~ 80d u"",, ...... 

motor t&mllnal (amlwed) 

28.8 Ensure !he new O·ring Is correctlY -, .. 
the nul securing the lead 10 !he starter motor 
terminal .-od detach the lead (Ma ~lustratIon). 

4 Unscrew the two bolts securing the starter 
motor and draw !he starter motor out of the 
crankcase and remove ~ from lhe machine 
lsee ijluatrations). 
5 Remove the O-fing on the end 01 the lIatter 
motor aoo discard it. as a new one mUlt be 

""'" Installation 
6 Fit I '-O-ring onto the end of !he starter 
motor. mating Sl.nt it 1& _ted in its groove. 
and ..... it With g_ lsee IllustnItion). 
7 Manoe.me!he motor into posilion and lIide 
it Into the crankcase (see Illustration). Ensure 
lhat the starter motor tMlh rmtSh OOITICtly 
with thoH 01 !he starter Idler ge.ar. 
8 Instal !ha I'rlCUlIing t:oo:b and tqlten them 
to the torque setting specified at the beginning 
of this Chapter. 

29.2 Note tile alignment marlts (AI than 
un,.., .. w the two _ . ..... l lnO !he O-rings 

28.7 M.noeuvre the st ....... motor Into .......... 
9 Connec t tile lead 10 the starter 
terminal and sec"re It with the nUl ( ... 
tttustratton 28.3) . Make lure the boot it 
correctly seated O_lhe terminal. 
10 tnstajl!he front sprocket oover. 
11 ~ me battery naglllIVe t-)Iead 
install !ha fUel tank (see Chapler 4). 

29 Starter molor overhaul 

Oisauembly 
1 Rert'Iove I" slarter motor ( Section , ,. 

lit ). 

29.3 Remov. tile Ironl cov • • aoo .. ell"9 
rlr>g /e.rowed) 



29 .• a Remove the tabbed washer • •• 

• Ramo ..... the tebbed washer Irom inllda 
the <XMlt !Ind illicit the ns..uting wast.- and 
shlm(s) Imm tha lronl t:tnd oI lh, armature. 
noting the order In which they ... fi lled (_ 
illustrations) . 
S Holding tha armature in place. draw the 
mIIln housiO(,l off. notlO(,l that the attraction 
01 the mag .... t. will have to be OYtIrcome. 
Ramow! the sealing rings !Ind discard them _ 

.... w (1(10$ muSI be l itted on reassembly (sea 
IlIu. tratlon) . 
6 Remcw" the re ... cover and brush plate 
assembly !mm the .-matln conwnutator (_ 
illustration). Remove the shim(s) from the """ 
end 01 the armat ...... lhal'l (_ Inu.trallon). 
1 Noting the Old ... In which th.y are t ill ed, 
unscrew the termlNll nul and ~ it along 
wilh it. washer and insulating washers (_ 
illul tration). 
a Withdraw Ihl ' erminal and b, u.hpI8te 
assembly trom !ha rear cover and rMrlOVfI the 
Q.ring and ~ il\tula!iog washet from the 
termontll (_ MIu .... Iions) . 
" Utt the bn.I$h ~ and side the ~ 
DUI from their holders. noting thIIt one bru$h 
is attached 10 the terminal ar.d the oth..,.,. is 
attached to the brushplate (_ iIIUllratlon). 

Inspection 
10 Check the g_al condil ion 01 all tha 
staMer molor componenls. Th, parts Ihat 
are most l ikely 10 require allenlion are Ihl 
brush ... Measure the lenglh 01 the brushes 
and COIllpartl the resuhs TO the bI\Ith length 
l isted In this Chapter"s SpecIfications ( .... 
illustration). If eJlher 01 the brulhes are wom 
beyond the servica ~m it. renew the brushplata 

\ 

20.8b .. . thin ___ O-rInQ (AI and 

lMuIatlng washer (8) from the tarmlna! 

29.4b • .. alld !he Insulatln" washer (AI 
and ,hlm/s) (8) 

29.68 Draw !he ........ cov'" ar.d bruIhpIata 
off .•. 

usembiy. If t ha b rUShat ara not worn 
.. cessively, cracl<.ed, chipped, or olh-'se 
~, tI"If'/ may be re-t.lMd. 
11 InSPlel the commut. to r bar, on 
the armature /ar scarln", IJ<;,,,I .. hu .nd 

29.7 Unscrtw the nut (AI and ~ \ha 
plain waaN. (8 ) and \ha lal"9' and lmall 

Inwlatlng washa .. (Cl 

29.9 Mow the brush aprIngs aside and 
. :k:\e ItIa brushl. out 
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/' 
( 

29.S Carefully draw the main housing off 
tha armatunl 

29.8b . • . and remova the shim. "-' the 
end of the shaft 

d isoolorsllon. The commutator can be c~ 
and polished with Ileal wool. but do not usa 
sandpaper or emery paper. Aft ... cleaning. 
wipe ftfitrt any resid!..- with • cIotI"I ~ in 
""""'tricallO)'8Iem --.or ... <I<>n:."-"'td ...,.,.,.,.. 

29.811 Remove !ha brushpIala from the 
cov .... . . 

29.10 Measure the '-11th of aadI brush 
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29.12 Continuity s!lould exist belW&en thoe 
commutator bers 

t2 Using a mu~imeter 0( a cont inu ity te~uer. 
check for continuity between the commutato( 
barn ,_ 'llustration). Continuity should exist 
(Yamaha spe<: i!y 0.001 2 to 0.0022 ohms) 
between each bar and all of tile others. 
13 Check lor con tinuity be tween Ihe 
commu1alO( barn and the armatura shaft ,_ 
illustration). Tl1ere shou ld be no continu ity 
(In fini te resistance - Yamaha specily a 
resistance 01 over 1 M-ohm); il the checks 
indicate otherwise. the armature Is defective. 
14 Check the depth 01 the Insulating mica 
undercut between the commutator bars ,_ 
illustration) - if it is I'lSS than th'l amount 
specified at tha beginning of this Chaptar, 
scrap& tile mica away using a suitably shapGd 
hacksaw blade until ~ is correct. 
15 Measure tt.e d iamater 01 tt.e commutatOf 
and replace the starter moto( with a new one 
if it has worn below the minimum diamet" r 
specifoed. 
16 Check the startSf pinion gear for wO(n. 
cracked. chipped and broken teeth. ~ the gear 
is damaged or worn. repIaco the starter moto( 
with e new one. 
17 Inspect the end covetS IOf signs of cracks 
or wear. Check the oil seal and needle beaMg in 
the froI1t cover and the bosh in the rear <X1o/9( 10( 
wear and damage. Inspect the magnets in the 
main housing and the housing itself /or crncks. 
16 Inspect the tooninal insulating washers. the 
O-ring and square insulating washer fO( signs 
of damage , and renew them ~~. 

Reassembly 
19 Slide tile brushes back into their holders 

29.23 Fit new O-rings onto the main 
housing 

29.13 There should be no continuity 
belW&en the bars and lhoe armatora s!\aft 

and place the brush spring ends onlO the 
brushes ,see Illustration 29.9). 
20 Fit th~ square insulating washer and 
O-ring onlo the terminal and m the terminal 
and brushplate assembly inlo the rear cover 
(see Illustrations 29.8b and a). 
21 Fit the Insulallng washers onlO Ihe 
lerminal. followed bylhe plain washer and nut , 
and tighten the nut ,_ Illustration 29.7). 
22 Slide the shims onto the rear end 01 
the armature shaft (sea illustration 29.Gb). 
Lubricate the shaft with a Smear of grease. 
Ihen Insert the shaft into Ihe rear cover. 
local ing the brushes on Ihe commutator 
as you do, ta~ing care not to damage the 
brushes (MM! Illustration 29.60) . Check thal 
" aeh brush is securely pressed against the 
commutator by ~s spring and i~ """ to move 
easily In ~s holder. 
23 F~ new O-rings onto the main hoUSing. 
then m the housing over the armature and onto 
the rear cover, aligning tile marl<s made on 
removaI- hold the armat ...... to prevenl ~ bafng 
d rawn out of the rear cover by the attraction 
of the mag>ets , and make sure you do not get 
your fingers caught between the hoosing and 
the rear 00Ier as the housing Is drawn on (_ 
Illustration and 29.5 and 29.2). 
24 Slide the sh ims and then the insulating 
wash .... onto Ihe fronl ""d of Ihe armalure 
sl\aft and 'ubricate the shaft with a smear of 
grease (see Illustration 29.4b). Apply a smear 
of grease to th'l Inside of the lront cover oil 
seal. Fit the tabbed washer Inlo the cover. 

30.5 Checking the electrlcel system 
leakage rete - connGCt tile meter as , !lown 

29.14 Mica It) musl be the speocified 
below the commutator bars (2) 

making sure the tabs locate correctly , 
Illustrations 29.4a). Fit Ihe cover onto 
main hOUSing. aligning the marks made 
removal (see Illustration 29.3) . 
25 Check that the marks 00 the rear cover. 
housing and front cover are correctly al 
then install the bo~s and tighten them to 
specified torque setMg (saellltmration 29.21. 
26 Install the starter motor (500 $action 2 

30 Charging system testing 

1 If the performance of the charging syst 
is suspect. the system as a whole sh 
b9 che>e k8" fird. followe" by testing 
the Indiv idual components. Note: Se 
beginning the cllecks. me"" sure !JI6 bBNIlf)' 
fully charged and that all system con . 
are clean and fight. 
2 Checking the output of the chargi 
system and the performance of the vari 
components within the charging syst 
requires tile use of a muHimeter (with volt 
current and resistance checking faciil t i 
If a multimeter is nOI ava ilable. the job 
checking tile charging system should be 
to a Yamaha dealer 0( automotive electrici 
3 When making the Checks. follow I 
procedures carefully to prevent lncorr 
connections or short circuits. as irrepara 
damage to electrical system components 
resu lt If short clrcu~s occur. 

Leakage test 
Caution: Always connact an ammeter 
sarias, na""r in parallel with the ball 
othelWise It will be damaged. Do not I 
the Ignition ON or operate the starter mo 
when the ammeter Is connected - a S 
surge In currenl will blow the meters ~ 
4 Turn the ignition switch OFF Remove 
ItJeI tank (see Chapter 4). Disconnect the 
lrom the ballery negative H te rmina l ( 
Section 3). 
5 Set the multimet ... to the Amps lunct 
and connect its n9!lative H probe to 
battery negati~ (-) terminal. and poIIitive ( 
probe to Ihe dl&Connected negative H I 
(see illustration). Always set the meler 



3O.g ChKkin; tht N9UIllted wott&ge 
0Irtput _ c:onnect tht met ... a. Ihown 

I high a mps .ange initially Ind then bring it 
down 10 the mA (mllll Amps) ...-.ge; if tt-e is a 
high current flow In the cln::uit ~ may blow the 
meler's fuse. 
11 No currenl flow Ihould be Indicaled. 11 
Ct.nenl leakage is Indicated (ganaraI1y great .. 
then 1 mA. but mly be more If an alarm is 
tilted). than! Is I s/Ior1 clrcult in the wiring. 
Ualng the wiring dllgtlma at lhe IInd ot 
th la Chaple •• systemallcally d isconna<:1 
Indl~idua! electrical components, checking 
lhe miller each tlma unll' Ihe so uree is 
idenldied. 
1 11 no leakage il Indicated. disconnect the 
meter and connect the negallve H lead to the 
battery, bghtenlng ~ securely. 

Output test 
8 Slat! the engine and warm it up 10 normar 
op«a"ng lempareture. Raise the fuel tank 
and support ~ tarnpof~ to allow access to 
the battery tenninels (Ha Chapter 4). 
, To cIIOCIt the .egulated YOft9 output, allow 
the "'Illne to Idle and connect I mu~imela. 

set to the 0 10 20 volts CC scale (voltmeter) 
ac.oss the termlnall of the battary, pos~ive 
(+) l.ad to battery polltlve (.) te.mina l, 
negative H lead to blttery negative H lerminal 
1_ MlustrationJ. SIo¥.'Y IncoMM "'" engine 
speed 10 5000 .pm and note lhe reading ...-. 
10 Th •• egulaled voltagl should be 85 

specified al the beginning 01 this Chapter. If 
the voltage is outside thasa limits, check the 
IIIa",alo'. then Iha raguletor/.ectifi ef (see 

Sections 31 and 32). ,....~~~ 

31 .1 Note thI! rotor bOlt walfMl< (afTVWood) 
_ a new one must be fitted Of! installation 

31.2 Aitemator wiring ~lor 

11 Stop the 8'1glne and diSCOMf(:t tfla IlISt 
metM. 

31 Alternator rotor and lltator 

Check 
1 RamovIIhe fuel tank (see Chapler 4). 
2 Trace the wir ng from the top olthe alternator 
CO'IM on the Ieft·hand side of Ir. angir"HI and 
disconnect it at the whit" connector containing 
the livH white wires 1_ II lustr, tlon). 
3 Using a mLltim"' .. set to the ohml ~ 1 
(ohmm".r) sclle, me;lsurl Ihe resistanca looII_, u ... ....,"" ...... and.-ch 01 IN other 
two Of! the IttarlllUor $Ide of tr. connector, 
thin between the OUla. IWO wores, taking 
a 10111 ot Ihree .fladin.gs. thin chKk for 
conlnulty bet........, each terminal and ground 
(&l\rlh). If the Slator coil winding_ era In good 
condition the resislance reading, .hould be 
within the range shown In SpecJflutioM at lhe 
beginning 01 INs Chapt'" and thafa should be 
no oontnulty (nfinite resistanoaJ bet--. the 
t ......... and groo.ond learth). If noI. chacIr. the 
fault t. not do.. 10 damaged Ming betw-. 
the COIllector and coils. It the wirV'og is good, 
the alternalor ltalor coil IIIS8ITIbIy t. et 'ault 
and IIhouId be replaced with I rww one. 

Removal 
Spacia l Tool: A centr,,·boll Iyp. pu!ler is 

31.8 R.-noYInog _ rotor u~ .. 
COnlITOaf'l'IaIly available puller 
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31.8 Hoti' tht Ioc..ItIon of tht wiring guiOe ,-
eSHf>f,. lot r.movel 01 the tUtetT1lltor rotor 
from file ~n. 
4 Remo~a tha fua l tan k (see Chapta' 4). 
RemoVfl the frol11 sprocket cO'/er (see Chap
I", 6). 
5 TI"8oCe the wiring /n;Im "'" topol the alternator 
cov ... on lhe r.1t-hand side 01 tha anglne 
and disconn.oCI it .t lhe whita con~lor 

COnlalnlng 11'1. th.ae whi le wi' a' I ... 
illustration 31 .2}. f .... lhe wiring from any 
clips or guide. and !Md it th.ough 10 lhe 
alternalor cov«. 
6 Place a drain tray under the aRernator cover. 
Working in a eriss-er<ns pattern. uosctew lhe 
bolts securing tha allernator co~a. ,nd tha 
wirillll guide (, " Ill ustratio n). Remova th, 
cover. being prepared 10 catch a ny .etId ... ! 
oil. If the cover wII no! IifI aw8!'f easily, brMk 
IhII gasket ... Dy tapping gen~ arouna IhII 
edge with a lOft·faced hammer or block of 
wood. Notl' the dowllls in the COlI ... or the 
crankcase, tnd _them if Ihey era looM. 
Diecard Iha gask. t, as a new one mUll be 
used on fHssembly. 
1 To remo~e Iha .otor boil it Is necosnry 
to SlOp Ihe rotor f.om lurnlng. Thl, Is 
b esl achlavad using a rotor holding 
1001 (Vam,ha Pa.t No. 90890·01101 
or VS-01880-A). Alte.nalivaly tha.a Ire 
sell8flll comm..-elalty ava ila ble typea (I" 
lUushtlon 31.13). Keep the 1001 Strap a way 
from any raised projections on Iha rolor. 
If a rolor holding 1001 I1 no! a vaillbla and 
Ihe englna Is still in Ihe frame. piece lhe 
l.a nsmi$$lon In gear and have an aSlllta nl 
a pply the !'H' ~ke. Unsc.ew the rotor bolt 
a nd remova the washer (lee lIIu llrl l lon). 
DIscard the washer as a new one should be -. 8 To remova the rotor from the shllt It t. 
fII,ICeSSIry to UNa rotor puller. VamaIwI proyide 
a special tool (Pa" Nos. 9089().()1362 and 
90890-04089 or VU-33210 and VM-33282). 
Att ... nallvaly I similar tool can be oblalned 
commardally IH. IIlu,lralion) . NOli: '"'
rotor has thffHI threaded /llms design..:/ to 
BCCept Ilia boils of tile PlJIIer. 
9 To .emova tha It ato •. un do tha scraw 
secu.ing lhe wi.lng clamp a nd tha th .... 
screws ~ Uoe """ ... tu U ... irlloicho 01 the 
<X1VII. tt.. __ the .ssembIy, noting how 
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31.9 Alternator swor bolt_lA). wiring clamp bolt (B)and wiring 31. 12 Slide the rotor onto the crank.naft 
grommetlC) 

tt.. wimg grommet IooIot" ... tt.. ~ of the 
CO\Ier ,_ IIhdtration). 

Instaffatlon 
10 Inslall thl .Ialor. aligning Ihl wiring 
grommat with the recl .. In Ihl alternator 
CO\Ier 1_ Illustration 31.9). Apply a ....... 
non·permanenl Ihread locking compound 
10 the slalor ICIlIW Ih.ud •• then Install the 

sc:rewI IOd tighten them to the Iorque setting 
specIfIad at !he bagirring 01 this CMpt .... 
11 Apply a suitable .earant 10 the wiring 
grommet, thlfl press It Into the r'eCl$S In the 
COlI ... !U1d secUItl the wiring with the clamp. 
12 Clean the tapered and of the crankshaft 
and the corltlspondlng maling .unace on 
the inside of the rotor with a suitable $OtvenI. 
Make ...... that no metal objects have attached 
thamsel.es 10 the magnet on the Inside of the 
rotor. than slide !ha rotcr onto the ahIIlt ,_ 
11Ius1t'rion). 
13 ApPy some cIHn engine oil to the rotor 
bolt threads and fit I new washer onto the 
bolt. U .. lhe metnod empklyed on removal 
to Pf""'" !ha rotor from turning and tiQhten 
the bolt to the lorq .... setting sp«fflad at the 
beginning of this C/lapl1If lsee IlultratIon). 
14 It "moved. Inllall the dowetl In the 
crankcase. then ' it the new gnket. making 
sure 11 locates onto the dowel. Isee 
IlluItnItIon). 
1 S Instan t ..... ah ... ""lor cover ..... klng s....-e 
the starter Idle gear shaft locales In ilS boIlI 

'M. lIIultratlon). T'lIhten the cover 

-"y in a criss-cross pan ..... ""~ ;';;".i.ij 
to!qlle setling, oot forgetting " 
'Htllllual.-.tlon 31.6), 
16 Feed the wiring 10 the oorv>eclor. 
.... ~ is CGrI'8CIIy routed and secured 
cabla-tieI 1_ illustration 31.2). 
17 Install the fronl sprocket ",io:-:J 
Chapter 6) and the fuel tank lsea_~ 
Top'up the engine w~h ~I to the COrTect 
<sea Pre-rfde check.). 

32 Regulator/rectifier 

Check 
1 Yamaha provide no tellt I.,...;ticationt 
the regulator/rectl' ler other than the 
ay .. "" output tnt (see s.ctlon 30). 
regulator/recTlflar I1 SUlpected of 
faulty. first checl< all 
the winO{! and 

31 .1S EnAtJrflldle _ shaft IAllocates In bore (8) 



32.43 Undo IIWI mountinA screws 
("rmwed) . . 

32.5b •• • then di""onntlCt IIWI wiring 

~-

Circuit. refemng to the relevant Sections In 
this Chapter and to the Wiring Diagrams at the 
~. 

2 11 all other components and the wiring are 
good. remove the unit (see below) and take it 
to a Yamaha dealer for testing. Alternatively. 
substitute tile SUSPeCt unit with a Known good 
one and see if the lauH is cuf9d. 

Renewal 
3 The regulator/rectifier is mounted to the 

32.4b .•. and 11ft IIWIllI1Iulator/rectifie< 0lIl 

32.8a Locate IIWI tab 0"'" the pin 
(armwed) .•. 

frame underneath the rear mounting lor tile 
fuel tank - remove the tank lor aCCess (see 
Chapt«4). 
4 Undo the regulator/rox:titier mounting 
screws and draw the assembly out. noting 
how it ms 1_ illustrations). 
5 A~eas-e the wiring from the clip on the 
mounting bracket. then release the catch 
and d isconnect the Wiring connector 'see 
illustrations). 

Electrical system 8-27 

32..s.. Release IIWI wMing clip !AI and 
wMi"ll con~ catch (8) ... 

32.8b . .. then Install the mounting screws.. 
Note the mounting bush larmwed) 

6 Unscrew the two bolts securing the 
regulatorfrec1ifier to its bfackel. 
7 Prior to In~"'II,,! ion. cl>ock rh" mounting 
bushes in the frame - If they are worn Or 
perished. replace them with new ones (see 
IUustnotion 32.8b). 
8 Installation is the /9VEt'S& of removaf. Ensure 
that the tab on the regulator/rectifier bracket 
locates on Iho pin on the frnme. !hon tight..., the 
mc:utting SCteWS seanIy (see IIUS1n1t1ons). 
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Reference 
Tools and Workshop Tips 

Security 

, . ' i 

1/ ( • . f 1ft.. :", 
<. r - ~ . _. 

Conversion Factors 

34- N .... X 0·73& 

25 Ib~ ft 

• Building up 11 1001 
kit and equipping your 
workshop • Using tools 

• Understanding bearing. 
seal, fastener and chain 
sizes and manungs 
• Repair techniques 

• Lock. and chain .. 
• U-Iocks • Disc locks 

• Alarms and ImrTtObilisars 
• Security marIOng 
systems • Tips on hooN to 
prevent bike theft 

! REF.23 ! 
• Engine oils 
• TransmiSSiOn (gear) oils 
• CooIlUltIaml-freeze 
• Fork oils and suspensiofl 
fluids. 6r8keIclutch ftuids 
• Spl'ay lobes, degreasers 
and solvents 

! REF.26 ! 
• formulae for 00f'IVefSi0n 
of the metric (SI) units ~sed 
throughout the manuallflto 
Imperial measures 

MOT Test Checks 

Reference REF. , 

• A guide to the UK MOT 
test • Which items are 
lested • How to prepare 
your motorcycle for the test 
and per10rm a pnt-19$' 

""'" 

! REF.32! 
• How 10 prepare your 
motorcycle for yul"lI 
into storage and protect 
essential systems • How 
to get the motorcycle back 

00 "'" ""'" 

! REF.35 ! 
• Common faults and their 
likely causes • Links to 
main chapters for testing 
and repair procedures 

Technical Terms Explained ! REF ... ! 

o 
Index 

• Component names, 
technical terms and 
common abbnMations 
explained 

! REF.48 ! 



REF' 2 Tools and Workshop Tips 
Buying tools 

A 1000kIt Is a fundamental requirement lor 
serW:i'Ig .-od rep&n\g a moton:;yciol. ~ 
ther. wiI be an initial expanse In building I4l 
ItI"IOUQh tools lor WVieIng, this wiI lOOn be 
olfsat by lhe savings made by doing \ha /Ob 
yooraall. As e>q)8f\an(:. and oonIidenea grow. 
additional tools can be add«! to enable the 
rtrpa/r .-od CMIItIauI of the rnotorc)'CIe. Ma'ly of 
the *4*Wst tools .. ~ and not ott.. 
used 10 M may be preIerabIe to hirfI them. at lot" 
a group oIlrion:1!!1 or motoroycle club to join n .. -As a rvIe. ~ is batt",to buy more ftXPIIO$Iv~, 
good quality tools. Cheaper looIs artI likely 10 
_ out I3!;ter and need to be reowwed more 
011 ... , IIIAIyIng the original saWIg. 

The foIloMng lists of looIs do not repttIIMIll 
the manulr.turer's service tools. but serve tIS 
a go.b 10 MIll the own. decide which tools 
.... needed lot !his \eYeI 01 WOfk. In addition, 
rtems such as an eIeclrlc drill. hacksaw, ~In, 
soldering Iron aN:! a worllbench equipped 
with a vlc., may be needed. Allho~h not 
classed as tools. a selection of bolts, ~, 
nuts, washers and piecft of tubing .tw~ _ ....... 

Maintenance and minor repair tools 

For more Inlormalion about loos, reler 10 
Ihe Hayn •• Motorcycle Worhhop Practica 
TechbooI< (Bk. No. 3470). 

Manufacturer's service tools 
Inevitably certain tasks ~ lhe ..- 01 I 

s8f\/ice 1001. Where possible In altemlllve 
tool at method of approach Is recommended. 
but somellmes there .. no op~on ~ personal 
InjI,ri or damage to the eompgnent Is 10 be 
avoided. Where required, service tools er. 
re/erTed 10 nthe relevant proeecbe . 

Service tools ca"! usually only be purchasec! 
lrom a molorcy<::le dealer and artI identified by 
a part number. Some oI ll\e commonly-usee 
tools. aueh as rolOf pulle,.. Irl available In 
altermarkel loon Irom mail-order mot~ 
1001 and IICC6SSCIfY suppliers. 

21 

•• 

;======i~25====: 

1 set oIl1at-b/adltd 
~d1>"", 

2 set 01 f'tiIPS '-I ......... 
3 CoonbhltXlr, optJfHIfId -.. -4 SocI«U.set (318 Inch 

0I"112,""",~) 

5 s.t 01 .... or bib 

8 ,s.,r 01 TOtlr I<eys Of bII:s 
7 PIon, <XII1I!rS IIIId 

"" ......... -._-
9 C-$pf1f1f1f1f3 

10 TTfJl.fddfplt1tPlflIand "...,........-

1\ Cabie oiJer c/&ol"lp 
12 FeeWgauges 
13 ~f1Ig~ 

--."" 14 ~ f1Ig",....... or 
deep plug $OCI<e!:s 

15 WirII bNsh and --

... 
• 

18 CaIibtlored~, 
~ l'ISSI/ III"Id ..... 

17 0I1l1ter adIpIIon 
18 01 chi1o!rr can at 

"" 19 Pump rype oil can 

'" """" "'" 

2\ Stnllplot-edge and ... "" 22 ConcWUty ~ ,,--24 ~(b"battey ----25 Anti-"... taster !'or 
/iquid-oooIed ~ 



Tools and Workshop Tips REF' 3 

Repair and overhaul tools 

1 Torque wnn::h _ .. -
2 Coo.enr:icnIf, pIastjc or 

soft-faced /:IamtnIn 
3 Impact 00ver.set 

._-
5 Ck:Iij:I pIitn ~.-d 

....,...or~ 

e s.t g( ooId t:IIiMb 
""".".,.. 

Specialist tools 

1 Micrometers --2 TeIIIscopio>g~ 

, ""'-
. "'""'" .",...,.., .... 
5 v.c:u.m ~ """ or ....... ,-hl"O 
e Oil pr8$SI.ft' gaJfIII 

7 Sftctjond~ ._-
g a.n btooItFtgI 

rlYtmg tooI_ 

7~kif 
8 V ...... spmgccwrp_ ----g A$tQn pin <hwtIo/t tool 

1 0 Piston mg ffJfTI(M/ I1I>d 
hsta/liltion tool 

11 Piston mg '*'" 
12 C)6'Ider ~ ~ 

jSfQne f)p8 show1~ 

13 Ho. cI!wrp _ ... -
14 ClItdr ~ tool 
15~~ 

""""" '" 

13 Stud~ 
14 ~e>11acIot"ser 
15 ~rkIt.w .. 



REF" Tools and Workshop Tips 

The worlclHJnch 

• WOI'k is made mueh -""" by raising the 
bike up OIl a ramp - comPOnents ar" much 
more accessl~ .. if ralHd 10 waist level. The 
hydraulic or pneumatic types seen in th" 
dealef's workshop ...... IIOUIld investment if 
you undertake .. 101 of repairs or ovemauls 
(see iIIustRtIon 1.1). 

• W raised of! gtOOIld level, the bi~e must be 
WppOrIed on the ramp to avoklll falling. Most 
.amps incotporate .. front wheel locating 
clamp which can be -.:Ijusled to sui! diffonnt 
diameter 'III'tleeIs. When tiftolerW!Q the ~. 
tall" care nol 10 mar1< the wheel rim or 
~ the lyre - UN wood t:b:ks on uch 
aidelo~~ 
• Se<;......, the bike to the ramp uslr>g tle
downs (see Illustr.tlon 1.2). 11 the bike has 
only" sidesland, and hen<:8 leans 81 a 
dangerous 8ngle wtlen raised, support the 
bike on an awclltaty stand. 

1.2 ~_UHd~the 
P fSlI ogeo Iootr.ts to __ the bIQ 

• Au~iliary (paddock) allll'ld$ ate widely 
available from mall order companies or 
molOfCYCIe dealers and anach either to the 
wheel axle or swingarm p/VoI {see Ulustratlon 
1.31. If the motorcycle has" cenlrestand.)IOU 
can $llppOfI it under the c:rari<case to prevent 
it ~ wiWsl .,...,. wheel is I9ITIO'o'ed (see 
~1"). 

1.3 ThiI auldlla!y stand ettacheto 10 the --
lA AIw1IrI use .. bIodI of wood t.t

the engine Md )aek hMd when MJI)pOrting 
the engine In thI8 WII'I 

Fume. and fire 
• R"fer 10 the Safely first! page at the 
begitvWIg of the manual lor U details. Make 
aura your workshop is equlPOtd with .. fir .. 
_;ng..latfl< auit.blo IOf IuoI «I1 .. tod _ 

(Class B Ir. - flammable liquids) - it is not 
RIftIdent tI t\aYe a _et-Med extinguisher. 
• Always ensure adeQuate ventilation is 
available. Unless an e~haull gas extraction 
'Y'tem Is available for use. enlure that the 
qine 1$ run outside of the WO<1\shop. 

• 11 worI<iog on the ~ system, make sure 
the WOOtshop is ventilated to ....old a build-up 
of run-. This applies equally to fume build
up when dIarging a battety. 00 not smoke or 
aIow ..-;me else to smoke in the worbhop. 

Fluid. 
• It you need to drain IuelIrom tile tank. 
store it In an aoproved contain« marIIed as 
suitable lor the storage 01 petrol (gasoline) 
' lee Illustration 1.5) . 00 not Itor. fuel in 
glass jars or bottles. 

'.I u.. .. _ o.-.I ..... Oft/)'forstorirog 
peIroIl~) 

• Use propriet.ary engine degreaiMn tII 
soIvenla which ha"" a high ftash.poInt, !I<Id'I 
as I)Inffin (kerosene), tor cleaning off oL 
w- ..-.:I dirt - _ .- "...,. ~) "'" 
cleaning. W_ rubber gIo¥es when handIir9 
solvent and engine dego e. The ~ fronI 
cettaln IOivenIs can be dat\ltllf'OUll - a~l~ 
worIt In a weII-ventilated area. 

Dust, eye and hand protection 
• Protect your lungs from Inhalation d 
dust particles by wearing a tiltertng mu ll: 
OYtH" tI>e no .. and mouth. Many frlctlQNII 
material, atill contain asbestoa which. 
dangerous to ycu- health. Protect 'fOUl eyw 
from spotJts of l iquid and sprung 
components by wearing a pelr 01 protect .... 
gogg"" ,NIl lIIustrltion 1.6). 

1.8 A tire a.-tingu~. gogglH., meslc 
and protectlYe gloYes should be at hand ---

• Protect your hands from contact will 
sotventa, I~ and oils by ....eartng ~ 
glovell. AIIernalively apply a barrier cream D 
your llands before starting worto:. 11 handling 
hot componentS Or fluidS. wear lultable 
glovlII 10 protect your hands from sc.ldlng 

""' ..... 
Whitt to do with old fluid. 
• Old cINrIIng solvent. Juet. oootant ....:I oil
should not be poured down ~ <hi"* 
or onto the grwnd. P""",""" the fUd up In old 
oit oont ...... IIIbet it lICCOfdingly. and take l 
to a garage or disposal facility. Contact ytN 

local authority for location of IIUCh sites or ring 
the 011 care hoUlne. 

OILCARa 

.,; 
11' liP " " .1 •• " 13" ---

Note: H ili 

~-... 
~to dumpol 
down file ....... 
To ffnd file -"""", .. -IMnk. uIIlh& 
numbet" free. 

In ' lIa USA. no'a 'lIa' any oil .uppliat" __ '_oiI""'~ 



2 Fasteners -
screws, bolts and nuts 

Fastener types and applications 

Bolts and screws 
• Fastener head types are "ither of 
he~agonal. Ton< Of "plined design. with 
internal and exlsmal versions of each type 
(5 .... illus trations 2.1 and 2.2\: splined head 
fastene,s are not In common use on 
motorcycles. The conventional slotted or 
Ph ill ips head design Is used for certain 
screws, Bolt or screw length Is always 
meawrOO from the underside 01 the head 10 
the end 01 the ~em ( ...... Illustration 2.1 11. 

• Certain fasteners on the motorcycle halte 
a tensile marking 00 their h&&ds, 11>(1 higher 
the marking Ihe stronger th(l fastener. High 
tensile fasteners gen<lfBl1y carry a 10 or h;g
marking. Ne_ repIaoo a h>gh tensile faslllMr 
w~h one of a lower t""",le str&ngth. 

Washers , ..... iIIustnltlon 2.3) 

• Plaln wash<lrs are used between a fastener 
head and a GOmpoMlll to prevent damage to 
Ihe component or to spread Ihe load when 
torqoo is applOed. Plain washers can also be 
us&<;! as spacers or shims In certain 
assemblies. Copper Or aluminium plain 
washers are ofIoo used as sealill!l washers on 
drain pI\IgS. 

Tools and Workshop Tips REF.S 

2..3 Plsln washer W. penny washer fBJ. 
spring washer (C) and serrated washer (DJ 

• The split· ring spring washer works by 
applying ax ial tension betwet'ln the lastener 
head and component. If flattened. it Is 
latigued and must be renewed. H a plain (Hat) 
wash8<" is used on the lasten8<". pos~lon the 
spring washer betwet'ln the lastener and the 
plain washer. 
• Serrated star type washers dig into the 
fastener and component laces. preventing 
loosening. They are often used on electrical 
earth (grour~ connections to the frame. 
• Cone type washers (sometimes called 
Bellevi lle) are conical and when tightened 
apply axial te1sklrl between the lasten« head 
and component . They must be installed with 
the dished side against the component and 
olten carry an OUTSIDE marking on their 
oute< lace. I1 flattened. !hay are fatigued and 
must be reoe·Ned. 
• Tab washers are used to lock ptain nuts or 
bolts on a sh'ft. A ponion 01 the lab was/1e( ill 
bent up hard against one ftat at the nut or bolt 
10 prevent it iXlsening. Due to the tab washer 
be ing deformed in use. a new tab washer 
should be used eV<l<Y ti"", ~ Os disturbed. 
• Wave washers are ustKl to take up 
endlloal on a shaft . They provide lighl 
springing and prevent excessive side-to-side 
play of a corrponeot. Can be found on rocker 
arm shafts 

Nuta and aplit pins 
• Convenlbnal plain nulS are usually six
sided (see Illustration 2.4). They are sized by 
thread d iametar and pitch. High tensile nuts 
carry a number on one end 10 denote their 
tensile stroogth. 

2..4 Plain nut W . shouldered locknut (B). 
nylon in ....... nut IC) and castellated nut (D) 

• Sell-locking nuts either have a nylon 
insert. or two S!)ring metal tabs. or a shoulder 
which is staked into a groove in the shaft -
their edvantage over conVf!ntionaJ plain nuts 
Is a resistance to loosening dllflto vibration. 
The nylon Insert type can be used a number of 
times. but must be reMWed when the friction 
of the nyton Insert Is reduced. le when the nut 
sPns freely on the shaft. The spring tab type 
can be reused unless the tabs are damaged. 
The shouldered typ<! must be renewed every 
time ~ Is disturbed. 
• Spl~ pins (cotter pins) are used to lock a 
castelated rut to a shalt or to prevent slackening 
of a plain 001. ConYTIOI1 applications are wheel 
axtes am t:oaka torQue 8IT1l$. Because the split 
pin arms are da/omIad to loci<. arou1d \he rut a 
"-split J:W> mJSt always be used on r.sta!abon 
- always fit \he cormct size spit pin wtich will fit 
I!lIUf/:t in the shaft hole. Make ........ \he split pi"! 
arms are correctly located aroo.KId the nut (_ 
Illustrations 2.S sod 2.61. 

2.5 Bend spIlt ptn (cotter ptn) arms 
as &hewn (arrows) to secure 

a caste/lata<! nut 

~~-

2.6 Bend split pin (cotter ptn) arms e. 
lIhown to S&<:ul1l a plain nut 

Caution: "tha castella te<l nut slo ts do 
not align with the . h ,,1t hote " ltar 
lightlflllng to the tonwe setting, tighten 
the nut until the nut w t align. with th" 
hale - rItI1I<If" slacken 'he nut to align Its 

"'" 
• R-pins (shaped like the letter R). or slip 
pins as they are sometimes called. are spn.ng 
and can be ,eused If they ara otherwise in 
good condition. Always install R-plns with 
their closed end lacing forwards (see 
Il lustmtk>n 2.7). 
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2.7 Correct ItttIng of R-pIn. 
Arrow indicate. lorward dlrectlon 

Cln:llps !_ W~tnotlon U) 
• CircIlps (SOI'JWItinMa called ~ _ 
used to retain COIOIponeuts on a shaft or In a 
houslng arid have oorresponding .)<Iema! or 
~!emaI e<n 10 permit removal . ParalleI-1IIckId 
(machined) circlips CIlI1 be InstaUed either w1f/ 
round In lhejr groove, where.s stamped 
~ (which h;Mt • ehamfered edge on one 
face) must be installed with the chamfer 
facing _ay from the direction of thrust load 
lHe lIustration 2.91. 

000@ 
®() o® 

2.8 External stamped circl/p W. Inl ..... 1 
stamped cl,!:'Mp (8). machined clrdip (C) 

and-'~(D) 

• Always use clrdlp pliers to rernov. ....:l 
IostaI cIrdips: expand 01 """' .... _ thtm;,.sl: 
enovgk 10 remove them. Afler installation, 
rotate the clrclip In k. groove to en,"". It Is 
securely tl63ted. I1 Installing a ci.clip on a 
spIi'Ied IIhatt, ~ align Its opening with • 
aI'IafI. channel to ensure the cirdip ends are 
well aupporIed and unlikely to catCh (_ 
Ulustratlon 2.10). 

r-----

-

THRUST lOAG • 
~OSTWASHER 

/ ............ SHAIIP ~OGI! 
CHA.IIFUUiD .. OOIi 

2.10 ,fJ;gn clrcUp opening 
with ahaft channel 

• Clr<:~~ can WNt d .... to the Ihtuat of 
compOtl<tllUl and bec::ome loose In IIIeir 
groov.s. will! the aubsequent danger 01 
becoming dislodged In operation. For 1111, 
reason. renewal is advised fMKY ~me a clrcllp 
is dlstUfbed. 

• WIre c:rdips are comrnoNy used as piston 
pin '.'alring clips. If • rOlfTlOV3l tang '
provided, long-nosed pi*- can be U$8d 10 
dislodg<t them, othetwlM car&ful use 01 • 
small flat-blade<! screwdriver Is n&eeM8fY. 
Wlr. clrcl'!la aholJld be renewed evtltr'f l ime 
they are dlsll.wbed. 

Thread diameter end pitch 
• lJi8meo:ar of a male thread (scfew. boil or 
stud) Is \he 0IIIside diameler 01 the threaded 
pofIion laee iIIuatratlon 2.11). MosI 
molOfCy<:ls manufacturers use It.. ISO 
Ontematlonal Standards ClrQ;ini$ationl metric 
system~" ~egM6"" 
to a 6 mm diIIrneter thread. SizIng is the same 
for n\lts, IIl<C8pl Itlal It.. Ihread diameter Is 
measured across the valleys of !he nut. 
• Pitch Is !he distance ~ !he peeks 01 
the Ihread (see illustration 2.11). It Is 
~ In ""'«1_. tilt.- a oo:n-.non boil 
sizIIm.y be..... sd. &.Cl" 1.0 mm (6 mm 
thread diameter and 1 mm pitch). Genefalty 
pitch Incr$aSoeS in proport;on to thread 
d\ameI ...... alhougto there 8ffI always 8lCceptjona. 

• Thread diameter and pitch are related for 
conventloll8l lasten« applicalions and It.. 
ac:companyIng table can be used as a guicIot. 
AdditlonaIy. the f>F f.o'ctose F\iIbI, ~ or 
socks! size dme"sioo I of Ihe bolt or nut (_ 
lIIustntlon 2.11) is linked to 1Ivead and pitch 
speciflcatlori. Thread pitch can be mfI8SIKed 
with a tIveId gauge ,_Illustration 2.121. 

, 
! 
i j 

.. , 
1 

2.1 1 F .. ta<wr length (1.1. thrNd <brMI« 
(0), tIvNd pitch (PI and hNd __ IAf) 

2.12 Uaing a thrNcI ~uge 
10 measure pitch 

" ... ,~ 

,~ 

,,~ 

,,~ 

,, ~ 

17 mm 

Ttwead diameter " pitch {mml 
M5 x 0.8 
MS.I.O 
MSx1.0 
MBxl.25 
MIO" 1.25 
M1 2 xl.25 

• The thraads of most futeners an! oIlte 
right-hand type. le they ... turned cIocIrMM 
to t;ghtan and antkIockwiM 10 loosen. ne 
reverse lliluatlon appIion 10 left-hand ttorNd 
fasteners. which are turned antI-cIockwiae 10 
lighten and clockwise to loosen. Left-hand 
Ihreads _ used where rotation of a 
oompo"el'1l rni!toIloosen a oorwentionaI rIghI
hard thread 1_. 
Seized fasteners 
• COI'I"ollon 01 externa l fasleners d u. 10 
waler or reaction belween two dissimilar 
metals can ocet.w eN« .. rwInrt "" I ...... H wII 
buikl up sooner In wet conditions or ... 
count ... wt..e $3It is used on the roadt 
during u.. wint ..... If a lut_ la sav .... .., 
cOtTOdod It la likely that normal methods of 
removal will fail and re.u~ In lis head bel~ 
roined. When you attempt removal, the 
f~ thread ahoI*I be '-cl to cracl< free 
and unscrew easily - " It doesn't, stop there 
before darnIIging someH oio ",. 

• A smar1 tap on the head 01 the lut_ 
wi~ ollen suceeed in breaking free corrosb'l 
which ha. OCCUl'fod In the threads , ... 
iIh.aatnttIon 2.131. 
• No .erosot penetrating fluid (such as 
~ applied !he night 1:>eIui ..... od may_ 
its way down Into !he thread and ease I'I!r'ilCI\IL 
Depending on the location, you may be able to 
make up a Plasticine W$l1 8I'OI.wId the fast_ 
head and M ~ wiIh pene!r8ting /k.oid. 

2.13 A 8harp tap on the heed 01 a Im
...... often brwook free a COIooded thrNd 



• If you are wot1<ing 00 an lIIlgi .... internal 
oomponooI. CCtTOSIon wII most likely not be a 
ptobifKn dUI 10 the well lubricaled 
.... vlrorwn.>!. Howvv .... ""'''P<l<*"'to. can be 
"iWIJ tighllnI an mpacI ~ is a useful tool 
In freeing them ISM ....... tIon 2.141. 

2.14 Using an Im..-<=I driver 
ID free a fas lener 

• Where corrosIoo has occurred between 
dissimilar metals (ag It eel and aluminium 
alloy). the application of '-at 10 the fast...
heM! wit creata a dispoQC)OrtiOo.-. expansion 
rata batwftn !ha two meW. and break !ha 
Hilura caused by tha eorrD$iOn. Wtlelher 
heIIl can be applied dapands 00 the tocallon 
of the fastener - any surrounding componerrts 
likely 10 be damaged mUlt firsl be ,amoved 
(."" IlIuslration 2. t5). Haal can be applied 
using a paint stripper hNt gun or cIoIh8s iron, 
or by Immersing the component in boifing 
..... t .... wear protective oJoyes 10 pr8V8f11 
.e&Iding or bums to \ha hands. 

2.15 Us ing heal 10 free a aeked lasta ..... 

• 14 a lasl resort, I1 Is pot.Sible to use a 
hIImmer and cold chisel to WOIt< the fast_ 
heM! urI!ICfeW8d (_ Illustration 2.16). ThIs 
w~1 damage the faslener, but more 
Importllnlly _ care must be Iakan 00110 

damage \ha IIXrOUIldiog O(M,iPCM _It 

c.u/Joo' R~ tha' the c:cvnpon .... , 
~ pcured Is f18n-"Y or trIO<'e value 
than Ihe boil, nut or u· ....... - whan Ihe 
,..1.....,. Is rre.d, do nol unscrew If with 
torr:a, Inll&ad .... Oti: Iha f •• , an .... back. 
IIInd forlh wh.." .... I.I.nc. Is f .n ID 
ptWaIIl thread~. 
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2.18 Usngahaml1*"andchlsel 
to frM • seb:ad lasl_ 

Broken 'listeners 
and damaged heads 
• Il ltIt shlill1k 01 a broken bo" or $(:'ew i'5 
aceanlbl. you can grip ~ with sall- ~king 
griPf;. The knurled wheel type stud . Xltaelor 
tool or aeil-gripping stlid puller tool i'5 
particularly UMIU /or ratl"OCIWIg the long studs 
W'hIch IICteW Into the cyIindeo' mouth surt_ 
01 lha ~sa or bons and 1Ie .. _ lrom 
.... hich the head has brok.... off (_ 
Illustration 2.17). Studs can also be removed 
by locking two nuts together 00 the threaded 
and 01 tha lied and using a spanner on the 
tower nUl (_ lllustralion 2.181. 

2.17 UIing a stud elllrKtOr tool to_ 
• brok .... c:nonIt.casa , lUll 

2.18 T_ nuts can be locked togetMr to 
unsc __ a stud from a component 

• A boil or lIe'ew which has broken oH 
balow or la'el with the casing must be 
extracted using a screw ex!m(:lor sat. Centra 
puneh ttlt lu leoer 10 C<tn!ralisa ttlt drill bit, 
lhen drill I hole in lhe la, lener (_ 
m ... trallon 2.101 . SeIocI 0 drill bit whIoh le 
apPfOxlmalel', hall 10 truaa-quarten the 

2.19 When usin9. IICfew .llIrKtOr. 
tnt drill a hoHo In the fasten« ••• 

diameter 01 the lut""'" and dri" to • depth 
wtlich will accommodate the extractor. Use 
the largest size extractor possible, bullVoid 
leavl"!! loo small a wall thickness olh_lsa 
Ihe exlraClO' will mefely lorce the faslen .... 
walls outwards wedgl,,!! it In the casing -. • lIa $pQI1ypt ex1noctor is used, IIwNd It 
anti-c:lockwiM Into the last_. As it is 
~ In. ~ wit grlp the ~ and ..-..aew 
~ from \ha casing 1_ -..straIIon ~. 

• 11 a taper type .xtmetor is; used, tap it Into 
the 111$1_ $0 that it Is firmly ~ In 
pIac:e. LlnII:raw the extrnctor (anti-<;:kx:k .. i!Mj 
to draw !ha 1_ out. 

Warning: Slud e;r/nclors .... 
""'Y hMd (Ind may break off In 
the r •• _ H ca .. Is ..0' taJlan 
• ask a/l ./lolnear abouI aparl< 
IfwJon H INs happena. 

• Alternatively, Iha broken boItIac:raw ean 
be drilled out and Iha hoHo retapped /or an 
cwerslze boItIlIe' aw or a diamond-HCtion 
IIwNd 1nter1. It It essential that the dr'iIing 11 
carried out squarely and to the correct depth. 
otherwiae tha casing may be ruined - If In 
doubt, entrust th8 WO!k to en engi,,-. 
• BoIt$ and !1UIS with rounded oornerI CIWIII 
the correct $b:1 IIj)&IYB" or socket to $lip whin 
Ioroe It applied. 0I1h11 types of~!toc:ktI 
avail_ a/wayoo .......... _poinl !yp<t ... ,"'" 

than anllghl or """"'" poiIlllypt- banIr grlp 
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2..21 Com~ of ~ dft¥e rIniI 
!lp8fIfIeI"!left1 wIttlt2. poInl type (right) 

Is ob:alned. Surface drive spann&!'S grlp the 
middle oIlhe heJc I\ats., rather than the oomers. 
and .. thJs IiJOOd ... C8MI 01 da'naged ~ 
(.-~2.ZI). 

• SIotI..:I-heIod or PhiIIips.1>eIod 8Cfews .. 
oft"" ~ by the use of the M'OII!I sin! 
screwdriver. AlI",,-head and Torx·head 
SCrewS are much less likely to sustain 
damage. It enough of Ihe screw head is 
el<j)OS8d you can use a hacksaw to cut a slot 
in its head and then use I conventionalllat
bIacIed ~ to remoYe ~. AJtematiYeIy 
use a ~ and cold chisel to tap the head 
of 11>00 lut....., around to slac:k"" it. AIwa)'$ 
replace damaged la!5teners with new ontI'5. 

preferably Torx or Alien-head tvl>f. 

A ub 01 VI"" grinding compound 
berw.." Ih. sc,.. .. heMI and screw
drlItw ttI .. often gM • good gr$>. 

Thread repair 
• Thread' (par1icularfy those In aJuminium 
alloy eotnponents) can boI d.m.ged by 
overtighlening. bM>g assembled with dirt in 
the Ihrndl , or from a component working 
loose and Yibrating. Ev«lluaIy the thread wiI 
fall completely. and It will be Impossible to 
tOghten the fastener. 
• If a thread ~ damaged or clogged with old 
Ioc:I<ing eornoound it can be renovated with a 
thread '.,. 1001 (tht.ad chaser) (see 
mu. ',-lIons 2.22 ... d 2..23); ~ thread 

2.22 A thrpd repair 1001 beI<>g upd to 
con-ect IIn Internal thrud 

2.23 A thread repair tool being used to 
correct an .. t ..... 1 thread 

cIIIIHnI .a available lor spar!< plug hole 
~ The tool ..... no! CUI • MW Ihread, but 
clean and !rUe the ori!JInaI tined. Make Itn 
that you use the correct dlerneter and pitch 
1001. Slrrilarty, extern.1 threads can be 
cl&aned UP with a die or a Ihr6Bd restorer me 
1- m ... tmtlon :2.2<11. 

:2.2<1 Using. heed restorer file 

• M" p<I!ISible to drill out !he old threltd and 
retap IhII oomponent to IhII next thread size. 
ThIs win woO< where there Is enough 
IU"'I'OO.nding materill and • MW bolt Of _ 

c.-. be DtltIIined SomeIn-. however. this Is 
oot poasible - such as whe<e the bottIscrew 
pasHa throllllh a nother (:ompanenl whk:h 
must alSO be suitably modified, a~ in CBlI$$ 

where • ..,.t< plug Of 011 drIIn plug carv>OI be 
obtained n a larger diameter thread size. 
• The diamond-section thread insert (ohen 
mown by Its pofll.W tr'ad&"."" 01 HeI-CoI) Is 
a simple IIId 8IIectiIIe mMhod 01 J'l!II'le\Oing the 
thread and retaIr*lg the original size. A kit c;an 
be purchased whi<;h contal", the tap. insert 
and installing 1001 ( ..... Inu" .. tIon :2.~. Drill 
oul lhe c/UTla9lld thread wilh the sita drill 
specI!Ied ... IlustrMlon 2.281. GareIuIIy retap 
IhII thread 1_ iltultretlon :2.27). Instal the 

2..25 Obtain a thread inMrt kH to suit the 
th.1IId diameter and pitch reQuired 

2.2$ To Instatl. thrud Insert, firIt drill "'" 
the orI$Ilnll thread .. • 

:2.28 ... fit InHrt on the inlfalling tool •.• 

:2.29 ••. and thrNd Into the oomponetlt • .• 

2.30 ••. break off the teng when (:ompIe\e 

"'-' on IhII nstaIng tool .-.:l tInad ~ IicJootr 
Into place using a light downward prfula"" 
tiN lIIustrllllone 2.28 and 2.291. WhIn 
po:sitioned beIw&«l a 1/4 and 112 turn below 
the Mace withdraw IhIIInstaIIing tool and .. 
the br6aIr.-otf tool to press down on Ihe tafG. 
brUdng I off 1_1IuAretIon 2.301. 
• There are 890KY tined repar kits on t-. 
m~"'et which can • .wlld stripped Inlemlll 
threads. aJIhough thle repair should not !le 
used on t-<gh load-bearing components. 



Thread locking 
and sealing compounds 
• I.Jx:kjng compounas _ UMd k'I ~ 
wr ..... 11 .. t .......... ill "' .... It> ....... "" <Juoo 
10 vibration or on important aately-related 
items which ~ ~ loa of conIroI 01 the 
motorc;ycle if they laW, It Is aIIo UHd whel'a 
important fa,t-.s e.nnot be MCI.Qd by 
Oilier means sueh as Ioekwas/'leor$ or .pllI .... 
• Berore applying Iocldng compound, make sure !hid tile tIAads (intemel1Ifld IMIem8I) _ 

cIeim .-.cl dry with III old compound rerno.oed. 
Select • compound to lult the component 
being secu~ - • non-perm.".", general 
locking and sealing type I, tuilatlle for motl 
appllcaloons. but a I'Ogh strengIM type is needed 
for pennanenI ~ oistuds In castings. Apply 
a <:!fOp or two 01 tno compound \0 \tie first few 
IIvooos 01 the !lqtener. then thread h Into place 
and tighten to tha IpKified torque. Do not 
apply axe.all.,. thread lOCking campoond 
othefwise tile thread may be damaged on 
SlIb$eQII8OI removal. 
• Certain fasteoers ara impo'egn&tlld with a 
dry film type COiIt"'ll 01 locking compound on 
their Ihr.-d. . AJway. ,_w Ihl, type 01 
fast_ W disturbtd. 
• Antl-Min compoundl, well .. <;Opper
based 91'-'. can De applied 10 prOtect 
ttweads from MiZIn due to _ heat and 

corroslon. A common Instance ill spar!< plug 
Itveads IIfld ~ 8VS*" fast ....... 

F_'er gauges 
• Feeler 98ugu (or blaae.) .... ...sed /or 
measuring sJTIlI11 gaps and CIe8fat1CH (s •• 
IIIL'ltrallon 3.1). They can also be uMd to 
measure ..,.;tIloIIt (Iidepltoy) of • component 
on a shalt _ • .oe... is noc poeSJbla woth a 
dial g.au(j8. 

• Feeler 98UQ8 sell should be traattd with 
care and not bent Or damaged. Thay .re 
etched w~h their size on one lace. KII&P them 
clean and very lightly oiled to preV8fl1 
CO<rO$iOn bIlild·up. 

3.1 F ..... " .... are UMd 101" ..... 1olII"1n9 
..,.... 0- and """'non ·1hk:kneu Is 

marked on one f_ of ~ 
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• When measuring a cI6aranee, select • 
gauge wIW;;:h isa Io;;jl1 sliding fit ~ the two 
O<:AlipJlotiO'IiS. You may need 10 use IWOfIIU9" 
\OgIIttW1O .......... the-.....:.~. 

Micrometers 
• A micromIUIr is a precision 1001 capable 
of ~ 10 0.Q1 «0.001 of a millimetre. 
It should Wways be Slored in its case and not 
In the generallOoIbo~. It rI'MIt be kept dun 
and navltr aropped, otherwise It. IJ'lIIma or 
Il"IMSIRlg Br]'M!o CQI.iId be dtstoned resulting 
in lnaccurate readintp. 
• 8ctemaj micrometers are used for 
measuring outside diameters of componenlS 
and h.ave ~. more applications than IntM"llll 
micrometers. Mlcrometltrl are evallable In 
dilfSfltilt size ranges. eg 0 10 25 mm. 25 to 
50 mm. and u:>wards In 25 mm steps: soma 
large micromeIeI"s have intercnangeable anvils 
to ajlow a ~ of measurements to be taken. 
Generally the largest preci$iOn measurem&nt 
you Ilre likely to take 00 a motorcycle Is the 
piston diamettl'. 

• Intemal micrometers (or bore micromeIers) 
are used for m9aSUring r.sido! diameters. such 
a. valve gu;des and cylindll< bores. 
T-.........po'll ga.oges and small hole gauges are 
used in con;ullCtion wittl an axternal micro
met .... , whereas the more expensive Internal 
micn:omelars have thei" own ~ de<.ice. 

External miaometer 
Note: n.. co,,,'enrional' analogue IypII 
NIiu'nenIGdewibed. Mhau{/Ii mud! e&Siotr 10 _, digit>M~ _ _ ~ 

II'IOnI expemiw. 
• Always check the calibntlion of lhe 
" ..... ometeo beIore use. With the anvils dosed 
(0 10 25 mm type) or set <Mlr a test II"l'II" !for 

, '"" , ....... 

3.2 CMck micrometer c.litotatlon .. _-
the larger typQ) the sc.le should read zero 
(_ illuetratlon 3.2): make ,.,... !hat the anvils 
(.-.:I _ plece) are d8wt Iir$t. """ docrepancy 
eM be adjusted by referring to the nsm.octiar"os 
suppjitd with the tool. Remember that the 
micrornelltr I, a preclslon measuring 1001 -
don·t force the NIVII$ ClOsed • ..- the ratchet (4) 
on the end of the mbomettr to close It. In this 
way, a rTI8IISI.Ired force Is a/wa~ uppI1ed. 
• TO..-,""I make IIU"8 ll\at the ~em being 
meuurtd I. clean. Place the anvil 01 the 
mlcrom" ... (1) agaJnll the Item and use the 
thimble (2) to txW\g the spindle (3) lightly Into 
contact w~h the Other Ilde 01 the Item ( ... 
lIIult •• tlon 3.3). Don't tighten the thimble 
down _ thIa wiI darnIIge the micrometer 
- inItNd ..- the ratch8I (4) on the .ro of the 
mIcrornet .... n.. r.tchel mad"iiInISm appies I 
measurtd lore. pry.!entlng damage to !he 
"""""'-
• n.. Il"Iic:romettr is iWd by referring 10 the 
~ IICIIIe on the ....... ..-.d the IimUIao" tcaIe 
on the thimble. Read off the sleeve first to 
obtain .n. booM ..---1, thon odd I .... 
nl\li -.,........" from !he thimble 10 obtaln 
the 0-..11 rtaCli"" . n.. linear scale on !he 
sleeve lepo~ the -.ring range of !he 
mIcromeIer (eg 0 10 2S ""'1). n...-wUar seal!! 
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on Ihtl thimb~ will be in graduations of 0.01 
mm (or as marked 00 the frame) - one full 
revolutiOn 01 tIle!l'ilmOle win move 0.5 mm on 
the linear scale. Take the reading where the 
datum line on the sleeve Intersects the 
thimble's scale. Always position the ey9 

directly above the scale oth_iS<) an 
inaccurate m;Jding wi~ resu/!. 

In the example shown the item measures 
2 .95 mm (see illustration 3.4): 

""""=Unear scale 
Annular scale 
TotalligUf8 

2.00 mm 
0.50 mm 
O.4Smm 
2.95 mm 

Most micrometers have a locking lever (6) on 
Itwo Ir,,"'" In hold , ..... -no in pIM-.... AIInwinO 
the ~em to be removed from the micrometer. 
• Some micrometers have a ""rnia. scale 
on their sleeve, providing an even finer 
measurement to be taken. in 0.001 
illCrements of a mill imetre. Take the sl&eve 
and thimbla measurement as described 
above, then check which graduation on the 
vernier scale aligns with that of the annular 
scale on the thimble Note: 11Ie eye must be 
p6rpendicular /0 the scale when taking the 
","",!er rooding • il tlOCI.IssaI)' rolale the body 
of tile miClOmtWY to ensure Ihis. Multiply the 
vemiet' scale figure by 0.001 and add it to the 
base and fine measunHTlllflt l>gures. 

In the example ShOwn the item meaSureS 
46.994 mm ( ...... illustrations 3.lI and 3.6): 

Unear scale (base) 
Uoear scale (base) 
Annular scale (fine) 
Vernier scale 
Total fig"'" 

Intemal micrometer 

46.000 mm 
00 .500 mm 
00 .490 mm 
00.004 mm 
46.994 mm 

• Intemal mlcromaters ara avaHable lor 
measuring bore diameters. but are axpenslve 
and unlikely to be availabHI for home use. It is 
suggested that a set 01 telescoping gauges and 
smalllIoIe gauges. both 01 which must be usOO 
with an .,.,a ......... 1 mk:romet ...... ",Ill su/lk:e 10< 
taking internal measurements on a motorcycle. 
• Telescoping gauges can be used to 

o 
45 
.0 

3.5 Micrometer ffladlng 0146.99 mm Ofl 

linear and annular scales .•. 

3.6 ..• and 0.004 mm on V<lmier scale 

measure intemal diameters of components. 
S .. I""t a gaug .. with the correct size rance . 
make sure ~s ends 8/'9 clean and inS6!"1 it into 
the bore. Expand the gauge. then lock its 
pesitior and withdraw ~ from the bore (s .... 
illustration 3.7) . Measure aCrOSS the gauge 
ends wrh a micrometet' (&ea illustration 3.6). 
• Vet')" small diametet' bores (such as valve 
guides) are measured w~h a small hole gauge. 
Once adjusted to a slip-fit inside the 
component, its position is locked and the 
gauge withdrawn lor measurement with a 
micrometer ( ...... Il lustrations 3.9 and 3.10). 

Vernier caffper 
Note: lie conventional linear and dial gi1Uf19 
type instruments ani dftscribed. Digital types 
are easje( to read. bul 8/'9 far more 8.\"pe11SiYe. 
• Th .. vemler callper does not provide the 
precisioo 01 a micromet .. r. but Is v .. rsatil .. in 
being abl .. to m .. asure internal and external 
d iameters. Some types also incorporate a 
depth \)Juge. It is ideal for measuring cMch 
plate friction material and s.pring Ifee lengths. 
• To use the conventional l inear sca la 
v!)fnier. slacken 011 the vemier clamp screws 
(1) and set its jaws over (2), Of inside (3). the 
item to be measured (see Il lustration 3.11) . 
Slide the jaw into contact. using the thumb
wheel (t) for fine movement of the sliding 
scale (5) Ihen tighten the clamp screws (1). 
Read oil the main scale (6) where the zero on 
the slid ng sca le (5) intersects it. taking the 
whOle number 10 tne len 01 tne zero; tnls 
provides the base measurement. View along 
the slidhg scale and select the division which 

3..7 Expend the telescoping gauge 
In the bore, lock its position ••• 

3.8 .. • then measure the gauge 
with • micrometer 

3.9 bpand the small hole 9auge 
In the bore, lock its position. 

3.10 •.. then meas .... e the gauge 
with a micrometer 

li""s up exactly with any of the division. on 
the main scale. noting that the divisions 
u""ally ,epre~ent~ 0 .02 ul .. ",illi"",l, .... o.dd 
this fine measurement to the tase 
measurement to obtain the total read ing. 
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Plsstigsuge 
• P~st>gauge is a plast;c material which can 
be compressed between two surfaces to 
measure the oil clearance between them. The 
width ot the compressed Plastigauge Is 
measured against a cal ibrated scale to 
determine the cIearanc<!. 
• Common uses of Plastlgauge ara for 
measuring the clearanc<l between cranl<shah 
journal and main bearing inserts. between 
crankshaft journal and big-end bearlng 
Inserts. and between camshaft and bearing 
surfaces. The following example describes 
bIg-end oil cI8araoce measoramenl. 

3.11 Vernier component parts (linear gauge) 

• Handle the Plastigauge material carefully 
to prawnt distortion. Using a sharp knne, cut 
a Ieogth wIlich corresponds w~h the width cf 
the bearing being measured and place ~ 
carefully across the journal so that ~ Is parnllel 
with the shah (see Il lustration 3.15) . Carefu lly 
Install both bearing shells and the connecting 
rod, Without rolating the rod on the journal 
tighlen ils boils or nl/ts (as applicabte) 10 the 
spec ified torque , The connecting rod and 
bearings are then d isassembled and the 
crushed Plasbgauge axamined. 

I Clamp SCteWll 

2 Exrernal jaws 
3 InWmaJ j8W$ 
4 Thumbwhool 

In the exampl", shown the item meaSureS 
55.92 mm 1_ illustration 3.12): 

3.12 Vem'"" gauge reading 01 55.92 mm 

5 

3..13 Vernier component parts (dial gauge) 

1 Clamp SCrew 5 MaIn scale 
2 &lema! jaws 6 Sliding scale 
3 /fI,,,,,liII jaws 7 ();;» gavgo 
4 11!IJmbw/IHI 

-~ F~~ 

Total figure 

7 Depth gauge 

55.00 mm 
00.92 mm 
55.92 mm 

• Some vemer calipers are flQuipp!.ld with a 
diaJ gauge lor fine measurement. Before USl!, 
check that the iaws are clean, then ck>se them 
fully and check that the dial gauge reads zero. 
~ neoess8IY atlUSt the gauge nog acoordingly. 
SIacl<.eo the \IOO\ier Clamp saew (1) and set ~ 
jaws over (2). or inside (3). the ~em to t>e 
measured (Seft illustration 3.13) . Slid.., the 
jaws into oootact , using the thumbwtm (4) for 
fi ne movemenl. Read off the main scale (5) 
where the edge of the sl iding scale (6) 
intefSeCts i,. taking the whole number to the 
leh 01 the zero; Ihls provides the baoo 
measurement. Read off the noodle position on 
the dial ga uge (7) seale to provide Ihe fine 
Ifl<I<ISlJfement; """h rnvision represents 0.05 of 
a millimetre. Add this fine measurement to the 
base measurenent to obtain the total reading. 

In the ua~le shown the item measures 
55.95 mm (see illustration 3.14); 

Base meawrement 
Fine measurement 
Total figure 

55.00 mm 
00.95 mm 
55.95 mm 

3.14 Vernier gauge raadlng of 55.95 mm 

• Using the scale provided In the 
Plastlgauge kit. measure the width of Ihe 
material tc dete<mlne the 011 clearance (see 
IlIustmtlon 3.16). Always ramov9 all \races of 
Plastigauge after use using yOI.Ir fingernails. 

Ceutlon: Arriving at the co,n,eI 
clearance demands that tire assembly Is 
torqufHi correctly. according to the 
settings end sequenc. (whe,. 
eppllcebleJ provided by the motorcycle 
mlllluiat;turet". 
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Dial gauge or DTI 
(Dial Test Indlcsfor) 
• A dial g8UQ11 can De U$Od 10 .,;cumtely 
___ small amounts 01 mo_, .. 1I. T~ 

uses a.e measuring wit runoul or aIwIlt 
endfIoat ('sidepIay) aod HtlII'lg pIsIon position 
/or ignition tuning on two-strok ... A dial gauge 
sel usually CO/TIfIS w~h • range of d itter8<lt 
probes and adapt .. and moo"''''\! eq..,;pmern. 
• The gauge needle mu,l point to zero 
when al rest. Rotate the' ring around ~, 

periphery to zero the gauge. 
• ~ !hat the (IaUIIe ill capaoIe at reading 
IhfI Imen1 of """"emen' In !he work. Most 
gauges f\aV8 a ...... dial Ht In the lace wrOch 
records wIlOIe ,,,-,l0III'' of ~ as well 
as tile line scale aroul'l(l the lICe penphery 
whicrt is caIibnIlaCI In 0.01 mm divisions. R6ad 
011 the s.mall dial Ilrsl to obtain the toase 
measurem<.Vl1, then add the m88SUfemenl lrom 
IhI:t In.. $C3kI to obtain \he total reading. 

In the example ShOwn the gauge reads 
1.48 mm ( .... ~""'tratIon 3.17): 

1.00 """ 
0.48 mm 
1.48 mm 

3.17 Dial lIa~ reedln" of 1.48 mm 

• I1 measuring shalt runout, the shaft must 
be supponed In v"-bIockl and the gauge 
m""nled on I stand ~ic:ular to the 
shalt. Rest lhe tIP of the g .... lI. agam.1 the 
centfe of the sII8ft and rotale the shaft slowly 
whil$! walchlog the gauge reading (H. 
Inu,tnotion 3.181. Take -.I measurements 
along the length 01 the ahah and record the 

3.10 Uain9.dio.Igauoeto ........... 

-~ 

maximum ga~e reaolng as the amount 01 
""!'lOUt In tr>e shaft. Note: The tUd;ng 
oblalne<l wN /)IJ loull n.m<XIl tU lhal po/m -
son» manu'.,."""", ~ _I /he nPK><Il 
I/gu'eis MMdIO~wfth II.-~ 
~ .... 
• EndIIoat (aidepIay) measuremem requires 
~ha~ the gauge Is mounled securely to Ihe 
IUn'oundlng componsnl with Its probe 
to<lching Ih ' end of the shalt . Using hand 
preasure, push and pull on Ine lJ1aU nollng 
the maximum andfIoat reeowtd on the gauge 
(_ Illustrlllion 3.191. 

3.11i Using. diallI&UIIfI to mH ....... 

shaft endtIoat 

• A dWI\Iluge wrt!l suitable aoapters can be 
used ~o detarmine P'StO<1 polIHon 8TDC on 
two-stroke engl,," lor the purposes of Ignition 
tinmg. The gauge. aoop.er 8iId MabIe length 
probe are Installed in tile placa of Ilia spark 
plug and !IIa gauge zeroed I1 TDC. If the 
pisIon positi::Jn is speafied as 1.1. nvn 8TDC. 
n;Qta me..-gone DaI:k to2.00nvn BTtlC, tr*l 
slowly IorwItrds 101.1. nvn 8TDC. 

Cylinder compression gauges 
• A COIl¥M"ltUlon gluge Is used for 
measuring cylil108( compresskln. Either Ihe 
rubber·con. Iype or Ih. threaded adapter 
type can ~ used. The lauer i, preferred 10 
ensura a p$rlecl seal agamtl lhe cyllnd", 
1'IeId. A 0 to 300 psi ID 10 20 8ar) type IJI'U!IG 
(lor petsoll,lsoIine engines) w,d De SUItable 
kw maloteyCIes. 

• The IPfI'I\ plug is rerno:MId &'Id me gauge 
... held Iwd aganst me cyWIoer r.ead tcooe 
Iy~) « the lI"o.>ge ooapler IICI_ InlO Ihe 
cylinder Il6ad (tIYsaOad type) 1_ lII .... tratIon 
3.20) . CylincIer compression is rneuurod with 
the erogiIlIIlumlng over. but not running - CIIfT)' 

oul Ihe compression lest IS described In 

F/JIJII FOfldrng Equipment. The l1""li" will hOld 
the.-:ling until manuaIy released. 

011 pressure gauge 
• An oil prHSUfe gauge Is used 1« 
measunog engIne oil pressure. MosI gauges 
come with a HI of ac!apt91S 10 tit Ihe thread of 
the laklt-Otr poinl t_ illustration 3.21). If the 
la~e-of1 point specified by tne mOlorcyc le 
manufeclurer is an external 011 PIpe union, 
make lure Ihlt the specified replecernenl 
union 11 used 10 prevenl oil starvltion. 

3.21 Oil _ IiI8U9" end take-Off point 
adapler (e/TOW) 

• Oil pressure It ~ wfth the engor"4 
n.mning (at e specific rpm) and ollen Iflt 
manutaet\lttr wiH specify pressure liml\$ for a 
cold and hOl engine. 

Straight-edge and surlace plate 
• If checkIng lIle gas~et face of e 
eomponem fOr wlWpilge. plaCe 11 "' ..... , ..... '" 

p<eeIsIon straigIII-edge across me gasket lac. 
and measure any gap betwe.! me s~'aigh\' 
IIdge ..0 cQmpo"."I WIth feeler ~ (_ 
INuetratton 3.22) . Check diagonally acroee thrl 
compt;>r"4tll ..-.cl ~ mounting I\oIes 1_ 
illUStration 3.23). 

3.22 Use 1 "ralgnl-l<IgI and feeler 
gauges 10 ct>Kk lor Wllrpllg9 

3.23 Check for w/trp8!ie in thotH directions 



• Cn.eking IndMdua! components for 
warpage, such as clutch plain (metal) plal"_ 
..,qu'.res a perfectly ftat plate Ol piece or platt 
glass and feeler oalJO'.'S. 

4 Torque and leverage 

What Is torque? 
• Torque ~ the Iwisbng Ion:e about 
11 $hIo1t. The amount of torque appied it 
CIeC«!!WlIId by the distance from the centre 0/ 
the 1hlIII1O the end 01 the laYer iI<Id the ItI'IOl.W'II 
01 force being applied to the end of the IeYer; 
~ muIlJpIied by Iotce equals ICWQJII. 
• The manufacturer applies a maasured 
lorq>.NI 10 a boil 01 '""" to II<lsure ItIat ~ will not 
• Iac~en In use and 10 hokllwO componenls 
ucurely log~lner wilhoUI movement In the 
joint The aclual tOfque setting depends on 
ItIe tnrp(j .. ze. bo~ Of nut matenal and Ihe 
compOSition of me componenlS being Ileid. 
• Too IitIle lorque may cause tne faslener 10 
Ioo$en due 10 vibrlllion, whereas 100 mueh 
100crue wlA d lSIOft I"" joint laces of IMo 
COI,opaoeoll Of C8OJ!IOIIJIe faslener ID _ ofI. 
Always stide 10 IJIe specified torQUII setting. 

Using. torque wrench 
• Check lne C~,Dralion 01 lne 100que 
wrencl1 WId maKe sure rt has a surtable range 
for the toll. Torque wrencnes are availaDltl in 
Nm (Newton-metres). kg! m (kilograms-force 
metre). Ibf n (pounds-feel). Ibl In (Inch
pounds). Do not contuse tbf It w~h IbI in. 
• AdJuallhe t~ 10 me desired tOlque on 
the scale (_ Iflustretion 4_1). If \"<U" lorque 
wr..ch .. not calibrated in the units spec;Hed. 
ca"luHy convert lne figure (S6fI Cooverslon 
F.eIOrSJ. A manul.cturer 5CllT\8liIMs gives. 
IDrQUfI senong ... range (8 10 10 Nm) ntthtr 
than a single Iigoure - in Itis case sec !he tOOl 
midway be_ the two seTtings. The ...,.,. 
100qIIe may be exprassed as 9 Nm '" 1 Nm. 
Som, lorque wrenches have. metnod of 
locking IJIe setting so thal ~ M1 inaaverlenlly 
a~ered doong .... 

4.1 Set tne torque wrench index ma'" to 
tns Mnong required. In Ihls c ..... 12 NIII 
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• Install the bolts/nuts in tl\elr correct 
location and MCI.n them lightly. 1hW threaOs 
must De clean and free of any old ~king 
compound, Unw specified the IIYNds and 
lIa"ll8 ahuuh.l Im <.J,y - oiled th,..,dt .... 
r.ec.nary In Ca<1ain clrcumstarn::e, and the 
mano,Aacturer will take this into IICCOUnt In the 
.~!IIed torque figure. Similarly. the 
manufacturer "'ay 8Iso specify the application 
01 Ilwead-locIIrg compound. 
• TIghten 11\11 lastfl<'l<n if1 tile specltl..:l 
aequenc. unti the torque wrench cliek$, 
1nd~lJng that the IOfque setting I\U been 
.Nehotd. Apply the torque again 10 douDle
cr.;k tile MIlling. Whe ... dilfer .... ' nweed 
diarrMltef ~et$ secon the componenI, as 
11 rule tighten Ite Iarger diameter or.s rnl. 
• When the torque wrench ha. bHn 
finiShed with, release the ~k (wit ... , 
applicable) and fully back oH its setting IQ zero 
• dO not leave the torque wrench t(lntiOned . 
AlSO, do n01 use a torque wrench for 
$Iackenlng a fastener, 

Angle-tightening 
• Manufacl .... ers often specify a Ilgufe In 
~ for IiNI tightening of a 1_. ll* 
USl.IIIIy follows IightarWlg 10 a specific IOIque -... 
• A degreoI !be can be sec ..0 anadItd 10 
the soc;:kat [Ha lIlustratJon 4.21 or a 
protractOl can be used to mark tne angle 01 
OTlO'IfImef1t on the boItInut nead and the 
IUO'l'OUI'Idiog casting (sea 11Iustrllllon 4.3). 

4.3 ... 01 by ~~;;;,.":' .. ~~~~ 0" .,;' 
Dunoundir>g componenl 

Loosening sequences 

• Where more than one boItI'""" NCU," a 
component , loosen each fastener evanly a 
tittkl at D tlme. In this way. not 1IlI!he Slress 01 
Iha loint is hald by one tasltmar and tnl 
componenls are not ~kllly 10 distort. 
• 11 a lightetV>g sequence Is provided. worII 
In the REVERSE of ltis, but W not. worII from 
the outside In, in a criss-cross II8QIJIIf'CtO (_ 

iIIustr.uon 4.4). 

4.4 When slackening, worlI from \he 
outside inwan» 

Tightening sequence. 
• W a comporoIf1l Is held by morl than DIM 
laslener il is importanl Ihat IIle retaining 
bolts/nuts are t ightened evenly 10 pr_vant 
unev .. n "t" •••. ~ build_up ~nd distortion 01 
_ling laces. This Is especially Importanl on 
hlgb-oornpression joints slICh as tile cylinder ..... 
• A sequence is usually provided Dy the 
manu!.cturtlf, aitIw" in I diagram or actually 
marI<ed in the casting. 11 not. atway8 It art in 
tha oentre and worII outwartIs In I cnss-ct'OH 
pattern (Ne iIIusttllion 4.5). Start 0 11 by 
NCuring all boIts/nUls lingtlf-Ught, then $81 
\he torque wrench and tighlen tach hl$1_ 
by a small amount in aequtnOf until the final 
torque Is reached. 8y following thil practice. 

4.5 Wheft Ught8<llng, worll from !ha 
"' •• oH_ ..... 
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the Joint will be held eV&nly and will not be 
distorted. Imponant Joints, such as the 
cylinder head and big -end fasteners otten 
ha"" two- or ~stage torql)8 settings. 

Applying leverage 
• Use tools at the correct angle. PosItion a 
socket wrench or spanner on the boItInut 90 

that you pull rt towards you when loosening. If 
Itlis can' be done, push the spanner without 
curling your tiroger,llll'QUnd ~ 1_ ~Iu.tration 
4.8} - the spanne, may slip or the fastener 
loosen suddenly, resu~ing in your fingers 
be;ng crushed against a component. 

4.6 If you can't pull on the ~ to 
Ioos«I • fast...-, push with yow hand op8f1 

• Additional leverage is 9"iood by extending 
the length of the lever. The best way to do Ih~ 
is to use a breaker bar instead 01 the reg~ar 
length 1001. or to slip a 18:'I{IIh 01 tubing over 
the end 01 the spanner QI" socket Wrench. 
• If additional leverage will nol work, the 
fastener head Is e~her damaged or fi rmly 
oomxIed'" pIac<:t <$OIl Fast"""",). 

5 Bearings 

Bearing removal and Installation 

Drivers arn:! sockets 

• ealore removing a bearing. always 
Inspect the casing \0 see which way ~ must 
be driven out - some casings will have 
retaining plates or a cast Slep. Also check for 
any Identifying mar'<ings on the bearing and ~ 
lostalled to a ~rtaln depth, measure this at 
this stage. Some roIter bearings are sealed on 
one side· take note of the origloal fitted 
position. 
• Beari!'lgs ca!'l be driven out of a casi!'lg 
using a bearing driver tool (with the correct 
size head) 0( a socket of the eo<rect diameter. 
Select the d river head or socket so that it 
contacts the out", race of the bearing, not the 
balls/roller.; 0( inner race. Always support the 
casing around the beari!'Ig housing w~h wood 
blocks. otherwise there Is a risk oflracture. 
The bearing Is driveo out with a few blows on 
the driver or socket from a heavy mallet 
Unless aocess Is severely restricted (as with 
wheel bearings), a pln·puf'ICh is not 
recommended unless ~ is moved around the 
bearing to keep ~ square in ~s housing. 

• The same equipment can be used to 
install bearings. Make SUre the bearing 
housing is SlIpported Orl wood blocks and line 
up the beariog In Its houslog. FI! the bearing 
as ooted O!'l removal • generally they are 
l!'Istalled with their marked side facing 
outwards. Tap the bearing squarely into its 
housiog using a driver or socket which bears 
only on the bearing's wter race · contact wIIh 
the bearirlg balls/rollers Or ioner race will 
destroy ~ 1_ !flustratlo!'la 5.1 and 5.2). 
• Check that the bearing inner race and 
balls/rollers rotate freely. 

UBing It bearing driYet' agal!'lst the 
bearing's outer race 

,---- ,------~ 

5.2 U. lng a large socket against the 
beari!'lg' s outer race 

Pullers and slide-hammers 

• Where a bearing is ptessed O!'I a shaft a 
puller wil be required to e~tract It Is'" 
illustration 5.3) . Maka sura that Ihlt pu ller 
clamp 0( legs f it securely behind the bearing 
and are unlikely to slip wt. If pulOng a bearing 

5.3 This bearing putler clamps behind the 
bearhtg and pressura is applied to the 

shaft end to draw the bearing off 

off a gear shall for e)UUTlpie, you may have to 
locale the puller behnd a gear pinion if there is 
no access to the race and draw the gear pinion 
off the shaft as well (see illustration 5.4). 

CautJon: EnslJI"fI that the puller's cenltw 
bolt /oclItes securely IIgBlnst the end 01 
the shatt end will not slip when ",..551Jr. 
n applied. Also ensure that pullttr dON 
not damage the shaft end. 

5.4 Where no ac:cesa Is available to the ....... 
of the bearing, It Is sometimes possible 10 

draw off the adJacer>l component 

• Operate the puller so that ~s centre boil 
exerts pressure O!'I the shaft end and draws 
the bearirlg off the shaft . 
• When installing the bearing O!'l the shalt, 
tap only on the bearing·s Inner race· conta::t 
w~h the balls/rollers 0( outer race with destrC'f 
the beariog. Use e socket or IeI1gth 01 tubing 
as a drift which 'its over the shaft end (s .. 
illu5tratlon 5.5). 

5.5 When inSlaltinll._;,.",;;~ ;;;;;;_~ 
U$fl B piece 01 tUbkli! _. on 

the bearing's race 

• Whe<e a bearing locates Irt a blind hole In 
a casing. ~ cannot be driven 0( pulled out as 
described above. A slkle-hammer with kn~!I
edged bearing puller attachment will be 
required. The puller attachme!'lt pass,"" 
through the beari ng and when lightened 
expands to fit firmly behind the bearing (see 
Illustration 5.6). By operatir>g the sl ids
hammer part of the tool lhe bearing is jarred 
out of its houslog lsee IIluslnltion 5.7). 

• k Is possible. ff the bearirlg is 01 reasonebIII 
weight. for It to drop out 01 ~s housing W the 
c:asing is heated as described opposite. If Ins 



5.1 ..• attach the $Ilde hammer to the 
bearing puller 

method is attempted, l irst prepare a work 
surface which will enable the casing to be 
tapped t_ down to hejp dtslodga the bearing 
- a wood surface is ideal since it will not 
darl'la9"llhe casu'!!'s gasket surface. Wearing 
>"ut""liv~ yl(Jv"s, lap !t,,, h .... t<t<l ~ .. ~i,,\,1 

several t imes against the work surface to 
dis.k>dgf\ the bearing under its own weight 1_ 
illustration 5.8}, 

5.6 Tapping a casing face down on wood 
blocks can otten dislodge B bearing 

• Bearings can be Installed In bl ind ho les 
using the driver 0< socket method descnbed 
..,,~. 

Drawbolts 

• Where a bearing or bush is set in the eye of 
a component. such as a suspension linkage 
arm 0< connecting rod small-end. remcwal by 
drift may damage the component. FurthermcIro. 
a rubbef bushing in a shock absorber eye 
cannot sue<;eSSfuIJy be driven out of position. If 
occess is available to a eogineeling press. !he 
task is straightforward. " 001. a drawbolt can be 
fabricated to extract !he bearing or bush. 
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5.9 Orawbol component parts assembled 
on a suspension arm 

I Bolt or length of thrfJadfld b8r 

, """ 
3 Washer (8J:/emai diameter gtNfar than 

tubing inllnl8i diameletj 
4 Tubing ~nramaJ diameter sufficient to 

accommodllll> beilting) 
5 Suspenskn arm with bearing 
6 Tubing (ex!emaJ diametllr slightly smaller 

""" ,..,,'" 7 Washer (e1tema/ diameter slightly strIiIJI6r 
than bearlflfl) 

5.10 Drawing the beaMg out of the 
suspension ann 

• To extrae'. the beari"lVbush you will need 
a long bott w~h nut (or piece of threaded bar 
with two nuts:. a piece 01 tubing which has an 
Internal diameter rarger than \he bearinglbush, 
anotner piece of tubing which has an external 
diameter slightly smaller than the bearing! 
bush. and I selection of washers (see 
illustrations 5.9 a nd 5.101. Note that the 
pieces of tubhg must be of the same length, 
0< longer, than !he bearing/bJsh. 
• The same k~ (w~hout !he pieces 01 tubing) 
can be used to draw the new bearinglbush 
back into place (see IIlustnrtion 5.1 1). 

5.11 Inst&!ling a new bearing (1) In the 
suspension ann 

Temperature change 

• II tile bearing's outer race Is a tight I~ In 
the casing. the aluminium casing can be 
heat&d to 'eleaee itB gnp on the !>earlng. 
Aluminium will expand at a greater rate than 
!he steel bearing outer ra<.:e. There are several 
ways to do this, but avoid any localised 
extreme heat (such as a blow lorch) -
aluminium alloy has a low meIIing point. 
• Approved methods 01 heating a casing 
are using a domestic oven (heated to 1 CO"C) 
or immemng tile casing in boIlfng water (see 
Illustration 5.12). Low temperature range 
Ioca~sed heat sources such as a paint stripper 
heat gun 0< clothes iron can also be used (_ 
Illustration 5.13). Alternatively, soak a rag in 
boiling water. wring it out and wrap ~ aroond 
tile bearing housfng. 

Warning: All of these m a thods 
requIre care In use to pre...nt 
scalding and bums to tha 
hands. W ... , protact/va g/ova, 
wIIen hlmdling hot components. 

5.12 A caSing can be Imm8<"Sed In a sink 
01 boIlir>g water to aid bearing removal 

5.13 Using a localised heat SOIN"ce 
to aid bearing removal 

• II heating the whole casing note that 
plastic components . such as the neutral 
swrtch. may suffer - remove them befo<ehand. 

• After heating, remove the bearing as 
described above. You may find that the 
expanSion is sufficient fo< the bearing to fall 
out of the casing under its own weight or with 
a I~ht tap on the driver or socket. 

• jf necessary. tile casing can be Ileated to 
aid bearing installation. and this is sometimes 
the recommended procedure if the 
motorcycle manufacturer has desi!lned the 
housing and b6aring frt w~h this intention. 
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• Instal lation of bearings can be eased by 
placing them in a froozer the night before 
installation. The stool bearing will contract 
slightly, allowing easy insertion in its housJng. 
This Is often useful when installing steering 
head outer races in the frame. 

Bearing types and marldngs 
• Plain shell bearings. ball bearings. r.eed16 
~ier bearings and tapered roller bearings wiU 
a ll be Iou"" on motorcycles (aee Illul wtiona 
5.14 and 5.15). The ball and rolle.' types are 
usually t:"ged between an Inner and outer 
race, but """"IJ'.l'd variations may be found. 

5.14 Sh&ll bearings are &ithef plain or 
grooved. They 8re usually identified by 

colour code (alTow) 

5.15 Tapered roller bearing W , needle 
roller bearing (B) and ball journal bearing (C) 

• Shel l bearings (often called in .... rts) are 
usually found at the crankshaft main and 
connecting rod big-end where they are good 
at coping with high loads. They are made 01 a 
phosphor-bronze material and are 
Impr"!lrJated with sell-lubricating properties. 
• Ba ll bearings and noodle roller bearings 
consist 01 a steel inoor and outer race w~h the 
balls or rollers betw&en the raceS. They 
require constant lubrication by oil or grease 
and ar9 good at coping with axial loads. Taper 
roller bearings consist 01 rol lers set In a 
taper«! cage se! on the Inner race: the outer 
race is separate. They are good at coping w~h 
axial loads and ptevent movement along the 
&haft - a typical application is in the stee<ing 
"-'. 
• Bearing manufacturem produce bearings 
to ISO size standards and stamp one face of 
the bearing to Indicate ~s internal and external 
diameter, load capacity and type (s" 
Illustration 5.16). 
• Metal bushes are usually of phosphor
bronze material. Rubber bushes are used in 
suspension mounting eyes. Flbre bushes have 
also been used in suspension pivots. 

5.t6 TypIcal bearing maridng 

Bearing fsult flnding 
• If a bearing outer race has spun in Its 
housing, the housing malerlal will be 
damaged. You can use a bearing locking 
compound 10 bond the OUler race in »ace if 
damage is not too severe. 
• Shell o-earings wi ll fail due to damage of 
Ihelr wooing surface. as a result of lack of 
lubricatioo. corrosion or abrasive particles in 
the oil (see Illustration 5.17). Small particles 
of dirt in the oH may embed in the bearing 
material .... t\efeaS larger partic~ will score the 
bearing and shaft journal. If a num,- of short 
journeys are made. Insuffic ient heat will be 
genBfated to drive off condensat;oo which has 
built up 00 the bearings. 

~~ 
~~~~ 

COWlAS OIl POCI<I'1S !I'OUS><TSEC1lOI<S 

SCRATCHED BY DIRT LACK OFOIL 

~~ ~~~~o ~~ 
~--

5.f7 Typical bearing failures 

• SaIl and roller bearings will fail due to lack 
of lubricator! or damage to the balls or rollers. 
Tapered-roller bearings can be damaged by 
over1oading them. Unless the bearing is 
sealed on both sides. wash ~ In paraffin 
(kerosene) to remove all old grease then allow 
illo dry. Make a visual inspection looking 10 
dented balls or rollers. damaged cages and 
worn or pitted races (see illustration 5.18). 
• A baR bea-ing can be checked for _ by 
listening to ~ when spun. Apply a fIlm of light oil 
to the bearing and hold ~ close to the ear - hold 
lhe out« race with one hand and spin the inner 

5.18 EluImple of ball ;oumal bearing with 
damaged balls and cages 

5..19 Hold OUt&! race and nsten to Inner 
race when spun 

race with Ih8 other hand (see Illustration 5.1~. 
The bearing ShOuld be almost sllem when 
spun; if it gmtesor rattles ~ is worn. 

6 Oil seals 

Oil seal removal and installation 
• Oil seals should be renewed every tme a 
component is dismantled. This is because the 
:leal lips will become set to the sealing surtace 
and will not necessarily reseal. 
• Oi l sea ls can be prised out of poSition 
using a large Ilat-bladed screwdriver (sn 
illustration 6.1). In the case of crankcase 
:leals. check first that the seal Is not ~pped on 
the inside. preventing its removal w~h the 
crankcases joined. 

6.1 Prise 0'" 011 seals with a largtl 
f1at-bladed scrBWOriver 

• New seals are usually installed with their 
marked face (containing the seal reference 
code) outwards and the spring side towardS 
the nuid being retained. In certain cases. sucll 
as a two-stroke engine crankshaft seal, a 
double lipped seal may be used due to thIY8 
being Huid or gas on each side ofthe joint. 



• Use a bearing driver or socket which 
bears only on the outer hard edge 01 the seal 
to Install it in the casing - tapping on the inner 
edge win damage the sealing lip. 

0;1 seal types and markings 
• OH seals are usually of the single-lipped 
type. Double-lipped seals ar8 round where a 
liquid or gas Is on both sides of the joint. 
• Oil seats can harden and Io$e lhei. sealing 
ability If the motorcycle has been in storage 
for a long period - renewal is !he ooty solution. 
• Oil seal manufacturers also conlOlTl1 to 
the ISO marl<.ings for seal size - these are 
moulded into the outer face of the seal (_ 
IIluslT8t1on 6.2). 

7 Gaskets and seallms 

Types of gasket and sealant 
• Gaskets are used to seal the mating 
surfaces between components and keep 
Iubricwlts, 1Ioids. vaco..um or prBSSlft contained 
within the assembly. Alumin ium gaskets are 
sometimes lound at the cyl ind&r loints, but 
most gaskets are paper-based. I1 the mating 
surfaces of the components being joined ar<! 

undamaged the gasket can be installed dry, 
although a dab 01 sealant or grease will be 
usefIj to hold ~ in pIaoo dt.ring assembly. 
• RTV (Room Temperature Vulcanising) 
silicone rubber !;e3Ian1S cure when eKj)OSed to 
moisture in the atmosphere, "These sea lants 
are good at fimng pits Of iIregIlIar gasket faces, 
bill will tend to be forced out ot the joinIlInder 
"""" high torque. They can be used to "'Place 
a paper gasket, but tirst make sure that the 
width of the paper gasket is not eSS&/l~alto 
the shimming of internal components. ATV 
sealants should not be used on componerns 
C<lflI.aining pet"" (gasoline). 
• Non-hardening. seml-hardeI1ing and hard 
selling liquid gasket compounds can be used 
with a gasket or betwoon a metal-to-metal 
joint_ Select the sealant to suit the awicatoo: 
un"ersaI non-hardening sealant can be used 
on virtlJally all joints: semi-hardening on joint 
taces which are rough or damaged; hard 
setting sea lant on joints wh ich reQuira a 
pem1anant bond and are subje<::ted to high 
temperature and pressure. Note: Check first If 
file paper gasket has a I;8ad 01 sealant 
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Impregnated In lis surface before applying 
addilional &N8nt. 
• When choosing a sealant. mal<e wra it is 
suitable lor the application, particularly if 
oo;ng applied in a high-temperature _ or in 

the vicinity of luel , Certain manutactur8fS 
produce &eatants In either clear. silver or black 
colours to rmtch the "nlsh 01 the engine. This 
has a partlcllar appl ication on motorcyc les 
where much of the engine Is exposed. 
• 00 nol over-apply sealant, That which Is 
sque&e<i out on the outside of the joint can 
be wOped off. whereas an excess of sealant 00 

the Inside can b.-eak off and clog oilways. 

Breaking If sealed joint 
• Age, heat, pr,""ure and the use of hard 
setting &eatart can cause two components to 
stick together 00 lightly that they are difflcutl to 
separate u!llrg tinge<" pressure alone. Do not 
resort 10 using levers uriess there is a pry point 
provided for his purpose 1_ illustration 7.1) 
Of elsoelhe gasket suiaces will be~. 
• Use e s~ft-Iaced hammer (see 1IIU8-

tratl"" 7.2) or a wood block and COO\IenIion.aI 
hammer 10 otrike the component near the 
ma~ng surface. Avoid hammering against cast 
extremities since they may break off. If this 
method faus. "1Y t.ISing a wood wedge between 
.. <wo """""""'-

Caution: If the joint will 

7.1 ., e P'Y point Is prov\d8d, apply gently 
pressure ,"'iIh a tlat-bladed screwdriver 

7.2 Tap around !he joint with • 50ft-laced 
mallet It neceMIIry - don't strika cooling ftns 

Removal of 
old gasket and sealant 
• paper gaskets will most likely come away 
compkrto, foaying only" few tr"""", Cluck on 

,",ost components have one or two 
hollow loeet/ng dowel. betw_ n the 
two gaaket f&oe& ., a dowel cennot be 
removed, do not ,,"sort to gripping It 
with pliers - It will almost certainly be 
distorted. Inlflall a close-fittIng socket 
or Phllllplf Ifcrewdrlver InlO the dowel 
and then grip the outer edge of the 
dowel to free It.. 

the sealing laces of the compor>ents. It is 
imperative that all traces are removed to 
ensure correct sealing of the J1IlW gasket. 
• Very carefully scmpe all traces 01 gasket 
away making sure that the sealing surfaces 
are not gouged or scored by the SCIlIP8f ,_ 
Illustrations 7.3, 7.4 and 7.5). Stubborn 
deposits can be removed by spraying with an 
aerosol gasket "'m'''' ..... Final preparation of 

7.' ... or a I»uaehoIcI ",,",per 
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7.6 Fine wrapped around . "'" up !he gasket face 

7.7 A kitchen scourer clln be u$lld on 
stubborn depOsits 

~he gasket surface can be rna<;k\ with very fine 
abrasive paper or a plastic kitchen scourer 
(_Illustrations 7.6 and 7.n. 
• Old sealant can be scraped or peeled off 
COOlponenls, depending on the type origjnally 
used. Note that gasl<et f9/T\O'Ial oompolJoos 
are available to avoid scraping the 
components clean; mak8 sure the gesk(l! 
rem::wer suits the type of S<1aIanI used. 

8 """'" 

Breaking and Joining 
final drive chains 
• Drive chains for al l but small bikes are 
continuous and do not have a clip-type 
connecting link. The chain must be broken 
using a chain br&aker tool and the new chain 
securely rivellKl togelh9r using a new soN 
rivet-type link. Nav.... use a clip-type 
connecting link instead of a rivet-type link, 
except In an emergency. Various chain 
breaking and riveting tools are available . ..m
as separate tools Of combined as Illustrated in 
the accompanying photographs - read the 
instructions supplied with the too carefully. 

.&. 
'Naming: The need to riVet rh" 
new link pins correctly UrlnOI 

• be~-loMo'contnN 

of th" motorcycle Is vel)' likely 
to result If !he dJlJin Mub in UN. 

• Rotate the chain Md look fllt the soft ~nk. 
The soli link pins look like they have boon 

8.1 TIghten the chain breaker to push the 
pin OIJI at the link ... 

8.3 . . . aod sepllrate the chamllnk 

deeply C&"lIre-punched instead of peenod over 
like an the OIher pins (see NluSlrDtion 8.9) and 
itssideplate may bee ditferenlcolow. Position 
the sott I"'k midway between the sprockets 
and assemble the chain breaker tool over ooe 
of the osctt link pins (s .... illustration 8.1). 
Operate the tool to push the pin out through 
the chain (see ~Iustralion 8.2). On an C>--ring 
chain. remove the D-rings (see illustration 
8.3). Cany OUl the same procedure On the 
other soft Hnk pin. 

Caution: Certain soft Ilnlr pins 
(partlcularty on the larger chains) may 
raqulra thai. ands 10 be f/Iad 01" f/I"Ound 
oH be,.". they csn be pnnsad out using ... """. 

• Check that you have the correct size and 
strength (standard Ilt hila..,. duty) new soft link 
- do not reuse the old link. Look for the size 
marking on the chain sldepletes (see 
Illustration 8.10) . 
• Positbn the chain ends so that they are 
engaged over the rear sprocket. On an C>--nng 

chain. "'stall a new Q.ring over each pin of t"l 
link and insert the link through the two chain 
ends (see illustration 8.4). Install a new Q.ring 
Over the end of each pin. followed by ttlf! 
sideplate (with the chain manufacture,'s 
marking facing outwards) (s .... illustrations 
8.5 and 8.6). On an unsealed chain. InseI1 he 
l ink through the two chain ends. then install 
the sideplate with the chain manufacturer's 
marUIg facing outwards. 
• Note that it may not be possible to install 
the sideplate USing finger pressure alone. I1 
using a joining tool. assembte it so that the 
plates of the tool clamp the link and press the 
skIepIate over the pins (sea lIIustrstlon 8.7). 
Otherwise. use two small sockets plaood O"oer 



1ha rivet ends and two pieces of the wood 
between a G-clamp. ()pefata the clamp to 
press the sldeplata over the pins. 
• Assemble the joining tool over one pin 
(following the meker's instru(:lions) and 
lighten thIIlooI down to spread the pin end 
-"ltllly 1_ Illustrations 8.8 and 8.9}. Do 
the same on \tie other pin. 

Lt::. 
Warning: Check that 'ha pin 

, ends _ Man .,..J fly! 11-. 
• 1$ no dang ... of Iha .;dept.,. 

coming /00 ••. tf fila p in andl: 
. ... c racked Iha soft link m ... , " -

Flna' drille cha'n sizing 

• Chaos atfI sized using a tine d9t runber, 
followed b)I a sutt\)[ to denote the chain type 
(see illustration 8.10). Chain type is either 
~or~<Mt(llW:l<er_""'esJ and 
abO~ ... ~-mgtype. 
• The first digit oI lhe number relates to the 
pitch of the chain, la the dl.,ance from tha 
centra of one pin to !he centre of !he next pin 
1_ Ulustnltlon 8.1 11. Pilch 11 expressed In 
eighths of .. Inch, _ IoIows: 
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Sizes eoo,., .. oei", wI!h 114 (eg 428) 
have 11 pitch oI1121nc11 (12.7 mm) 

SizfIII 0ClIT't'Mf'lcin \Ori1h a 5 (eg 520) 
I\aIIe III piK:h 01 518 Inch (15.S mm) 

Sizes 0010. "ando IQ wIIh a 6 (eg 630) 
haw a pIch of 314 Inch (IS.! mm) 

• The seoon<f and Itllrd digits 01 the chain 
Iize relate to :he 'frid'It1 oItha roller$, again In 
~ ..... 1III1he 525 shown has Sl161nch 
(7.94 rrrn) roIIn f_lIIuIntIon 8.11) . 

....... 
Clamping to prellent now 
• Smal-txn IIexi:IIe holies can be damped 
to prevent fluid !Iow wtIiIsI • component la 
wo1<ed on. 'NIk:heYer method Is used, ...... 
that !he I'IoM material la not permananny 
distorted er d.vn;oged by the damp. 
.. A btake /me c./!w7JI....oat>re from IIUto 
~shop$(_Jlwtra6on1l.1J. 

b) A '"*9ItI. r,p, "'- eIiImp (_ 
/llwrr.fkIn IU!;I. 

---~ 

9.1 HoeM can ~ ctamped with .. 
MII~ brake loo .. clamp ... 

11.2 ••• a wIngnut type _ clamp ••• 

c) Two sockelll placed eecII side oIlhe hose 
end held with WrIIght-jawed Mf4oclOng 
~ t_1IIIIs1nt1lotl 9.31. 

d) ThIck aJfd eecII side of !>'le hose held 
08_ srnJ/gltl·/ltwvd wif-Iu<;A/'1fi gripo 
(_ UlIJ&IntIion 9."1. 

0 .4 ••• .,.. thick canI _ _ .tI_1ocl<Ing gripa 

Fre&/nflllnd fitting hOM. 
• Always make _a the hose clamp 11 
movtd well cl6ar 01 the _ end. Grip the 
hou w~h your hand a OO rotate it whilst 
ptJlllng 11 011 the union. If the h05fl haa 
hardened due to age and wII no! ITOCMI, sII:t ~ 
with • sh.rp knife and peel ita ends 0" the 
....", (Me IIustntIon 11..51. 
• Resist the temptation to use gr_ Of 

!!Oap on the uniore to aid installation: although 
it helpt the hose ,Up 0'«If the union it will 
eQUllll'llIid the .:ape of IUd from !he jon. It 
Is prefenlbIe to soften the hose ends in hot 
water and wet the Inside suface of the hose 
with water Of a fluid which wiR ewpomte. 



REF. 20 Security 
Introduction 

In less tilTlfl than it ta~es to read this 
introduction, a thief could steal your 
mn""'''yd" R"luming only to flroti Y"'-" hike 
has \lOne is one of the worst f&elings in the 
world. Even W the motorcycle is insured against 
theft. once you've got over the Initial shock. 
you will have the irlconveoklnce of dealing with 
the police and "fOOl insoraoce company. 

The motorcycle is an easy target for the 
professional thief and the joyrider alike and 

Security equipment 
Tl1ere are many specialised motorcycle 

security devl~s available and the fol lowing 
text summarises their applications and their 
good and bad points. 

Once you have decided on the type of 
security equipment which best suits your 
needs, we recommended that you read one of 
the many equipment tests regularly carried 

Ensure the lock and chain you buy is of 
good quelity and long enough 10 shack le 

your bike to e solid object 

the ofncia l f igures on motorcycle theft make 
fo.- depressing reading: on average a motor
cyc~ Is stolen 8'le.y 16 minutes in the UKI 

Molorcyde thefts fall into Iwo categories. 
those s tolen 'to order' and those taken by 
opportunists. The thiel stea ling to order will be 
on the look out tor a specifoc make and modal 
and will ~o to e><traordinary lengths to obtain 
that moIcrcycle. The opportunist th ief on the 
other hard will look lor easy targets whk:h can 
be stolen with the minimum of effoI't lIod risk. 

out by tha motorcycle press. These tests 
compare the products from all the major 
manufacturers end give Impartial ratings on 
their effectiveness. value-for-money and ease 
of usa. 

No onl item of security equipment can 
prov ide complete protection. It Is highly 
reconY'llEllOed that two or more of the items 
described below are comb ined to increase 
the security of your motorcycle (a lock and 
chain p lus an alarm system is just about 
ideaO.1ha more security measures fitted to 
!he bike. the less likely ~ is to be stofan. 

Lock and chain 

Pros: VIII)' flexible 10 1JSe; can be used 10 secur9 

Ifle motoreycie 10 almost 8fty inmovabIe objecf. 
Q, some bcks III>d chains, Ifle lock can be used 
on Its OM; as 11 disc lock (see below). 

Cons' Crn be very /!(oa,,), IInd awkward ro 
cany on t:'Ie motort:ycIe, 8l!hough some!ypt)s 

Whilst it is never going to be possible to 
make your machine 100% secure. it is 
estimated that around half of al l stolsn 
motorcycles IIflj taken by opportunist thO!ves. 
Remernt- that !he opportunist thief Is alw8'J'S 
on the i0oi< out for the easy option: W !here are 
two similar motorcycles parl<ed side-by-slde. 
they will target !he one w~h the lowest Javel of 
security. By taking a f&w precautions. you can 
reduce the chances of your motorcycle behg 
stolen. 

will be supp!ie<1 with a cany bag whk:h can tie 
strapped 10 the pillion soot. 

• Heavy-duty chains and locks are ~n 

exceflent security measure I_Illustration 11. 
Whenever the motorcycle Is parked, usa l1e 
lock and chain to secure the machine to a 
solid, immovable object such as a post or 
railings. Tl1is wil l prevent the machine from 
being ridden awl.!:f Of being lifted into the back 
of a van. 

• When fining the chain , always ensure tne 
chain is routed around the motorcycle frame 
or swing arm (see illustrations 2 and 3). 
Never merely pass the chain around one of 
the wheel rims; a thief may unboitthe wheel 
and lil! the rest 01 the maChine Into a van, 
leaving you w~h jusllhe wheel! Try to avo'd 
having excess chain free, thus making it 
difficult 10 use cUlting tools, and keep t1e 
cha in and lock oft the ground 10 prevent 
thieves attacking H with a oofd chisaf. Position 
the lock so that its lock barrel is facing 
downwards; this will make it harder for t1e 
thief to attack !he lock mechanism. 

Pan tho chain through tho bike's frame, rather than ju.t through 
a wheel . . . 

.. snd 1000 I! around 11 solid object 



U-Iocks 

PI"05: Highly e"ecfNe det6tl1W1t wI>Ich c.-. be 
uS8d to &eCtN'8 the biI<e to a post 01' ~. 
Most !J..klcks oorr. wiIh e catriet ..mi;Jl ~ 
the loci< 10 be easIy C8'ried (It! the taR.. 

Cons: Not as ~ to US<:! as. lock III"Id ctIlIin. 

• These.re lOid locks which are elmiial in 
use 10 a Ioc~ and chain. U-kJeks ara lighler 
than a lock and chPl 001 nol so n.xible 10 
use. The IeogIh end shape 0I 1he lock IIheckkt 
limil lhe objects 10 which the bike can be 
lMICurad (Me lIiusu-.tion 41. 

Disc locks 

Pros: SmaI, Igttl lll"ld....y easy to r:wry; most 
CN/ be $IOted IIIId\Imeath /he_I. 

Cons: DoN not prevent ",. mo/OfCyCle being 
lifledintoa van. Canbevety~If)'OlJ 
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U-Iocks can be ......d 10 Heu" the bike 10 a solid objKt _ 
......... wou purchase _ which 18 long 8fIoOtJDh 

• DOse locks artI designed to be attached to 
the tront brake disc. The lock paue$ Ihrough 
onfI of lilt hoIa in the disc end prevents the 
wheel ro'-ling by jamming against lhe 
torklbraka calipOI" (_ ,Hultntion 5). Some 
are tqulPfl'6d with an alarm elren which 
sounds little disc lock is moved: this not onty 
acts as a theft deterrent but also as a handy 
r&mInder ~ you try to move Iha bike with Ihe 
lock stm Iilled. 

• Combinin; the disc lock with a length 01 
cable which gn be looped around a post or 
railings provides an addition" meas ...... 01 
security 1_ Ilul tnrtion Ill. 

Alarms and InvnobIIIHrs 

Pro&: ~~itis ~hassls-h8e 
10 uU. " the 5ys/em m 'll'Ia/cllam ' or 'Sold 
s.cure~'. in&nance companies may 
give you • discount. 

c-: Cv! be ~ to buy and complex 
10 Install. No system will prevent the 
motorcycle from being #fled Into a van and 
1I11<8fI1WlY· 

• Electronic alarm, and Immobilisers ara 
available to suit a variety 01 budgets. There 
_ Ihraa different IYP" of $)'$tern availabllo: 
p.n alarms. pure Immobilisers. end the more 
expensive systems which are combined 
atarmllmmobilisers (see Il lultratlon 7J. 
• An alarm system Is designed to emit an 
atidibll wamlng 11 the motorcycle is being 
tamperad with. 
• An Immobiliser prevents the motorcycle 
bei<Ig started end ridden _'I by disabling its 
aIectric* systems. 
• When purck.slng an alarmllmmobill ... 
.y.I_. ch..,k lhe COIl 01 In~I~lIino Ih • 
• )'&1.." unless you art abIt to do ~ yourMII. I1 
tht motorcycle is not uMd regularly, anothtr 
conSideration ill tht eu".,,1 drllin 01 tht 
I)'&t.." . All alarrnIimmobiliser systema art 
POWerad by the motorcycle·s battery: 
pun:hasIng a s)'$tern with 1 vlW't low curranl 
drain could prevent the battery losing It. 
chargt whilst the motorcyele Is not being , .... 
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Indelible marking. can be applied to moel 
areas 01 the bike - always apply the 

manulacturer'1 sticker to warn off thlav," 

Security mar1dng kits 

Pros: Very Cheap (Jnd effective detarnml. 
Many insurance companies will give you " 
discount on your Insurltnclt premium if 11 
~ognlsed securl!), marking kif Is used on 
your IJIOtOlC)'CIe. 

Cons: Does f/(I/ prevent tile rrlQtOl"Cycle being 
stolen by joyriders. 

• There ate many dill""",t types 01 security 
marl<ing kits available, The idea is to mark as 
many partS 01 the motorcycle as pOSSible w~h 
a o,mlque sec<Jrity number (see IItustratlons 8, 
9 and 10). A form wiR be i'ICll.lded with the kit 
to registllf your peffiOrM.Il details and those of 
!he mot0rcyd6 with !he kit manufactlJrer. This 
'89'st ... ~ made avaJlaDIe to the ;:x>Iioe to ~p 
them trace the rightful owner of any 
motorcyda or components which they recover 
should all othar forms of klantiflcation have 
been removed. Always apply tha warning 

Chemlcally·etched code numbe .... can be 
8P\llled to main body p,.""I • . 

Ground anchors, wheel 
clamps and MCUrity posts 

P,os: An !UceJ/Bnt form 01 secunty wh'ch w,11 
deter 8Jj but the most determined of thieves. 

.. 8g81n, always enSure that the kit 
manufacturer's sticker Is applied in a 

proml"ent posltlOfl 

• Whi lst the motorcycle is at home. ~ is a 
good iOOa to attach ~ securely 10 tile /loo( 01 a 
solid wall. even n it Is kepi in a securely Iocl<ed 
garage, Various types of ground anchors, 
security posts and wllool clamps are available 
for this purpose (see illustration 11). These 
securrty dev ices a re either bolted 10 a SOld 
concrete or briCk structure or can be 
Cefn8tltad into !h& ground. 

stickers provkled w~h !he k~ to de! ... thi""es. Pennaneni grOlUl<lIHlOItors provide an ex~lent level of 56Curity when the bike Is at home 

Security at home 
A high percentage of motorcycle !l>efts are 

trom the owner's home. Here are some things 
to consider whenevar your motorcycle is at 
""",,, 

v' Where possible. always kBilp the 
motorcycle in a securely locked garage. Never 
re!y solely on the standard lock on the garage 
doOr. IhIlSQ ara usual hopeles.sly inadequate. 
Fit an additional locking mechanism to the 
doOr and consider having the garaga alarmed. 
A security light. activated by a movement 
sensor. Is also a good Irwestment. 

v' Always secure the motorcycle to the 
ground or a wall. even if ~ is inside a s«:urely 
k)cl<ed garage. 
v' Do not ragularly leava tha motorcycle 
outside your home. try to keap it out of sight 
whllfever possible. If a 9Srage Is not available. 
fit a motorcycle cover over the bike to 
disguise its InJe Identity. 
v' It is not uncommon for th~s to follow a 
motorcydst home to fond out whllfe the t>ka 
is kept. Thy will then retum at a later date. Be 
aware of this whenever you are returni"9 

Security away from the home 
As well as fitting SQCurity equipmant to your 

motorcycle hera are a few general <\lIes to 
follow wherlever you pari< yoor motorcycle. 
v' PaJ1< in a busy. public place. 
v' Use car parks wtlich incorporate security 
features, SUCh" CClV. 

v' At nig", park in a well·l~ area, prefe<abIy 
directly urdemeath a street light. 
v' Eogaga the sleeriog k)ck. 
v' Secure the motorcycle to a SOlid. 
immovable object such as a post or rai lings 
with an addrtiorlal lock. If this is not possible. 

horne on yoor motorcycle. ~ yoo suspoct you 
are being followad, do not return home. 
instead ride to a garage or shop and stop a~ a 
prqcalllion. 
v' When selling a motorcycle. do not provida 
your home address or the location whllfe tha 
bike is normal ly kepI. Arrange to meet the 
buyar at a locatio" away Irom your home. 
Thievas have been known to pose as potenl 801 
buyers to find out where motorcycles are ~ept 
and then retum later to steal them. 

secure the bike to a friend's motorcycle. 
Some public par1<.ing places provide S&Curty 
loops tor moton::ycles. 
v' Never leave your helmat or luggage 
attached to the motorcycle. Take them wlh 
yoo at all t imes. 
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Lubricants and fluids 
A wKItt range 01 lublicllnll. "ulds and 

dunIng agents is available lot moIor-cycles. 
Thil la I guide as to what la available, ;ts 
applications and properties. 

Four-stroke engine oil 
• Engine oil is without doubt the most 
important componltflt 01 any laur·stroke 
engine. Modem molOfCycle engines place a 
ID! of demands on their oil and choosing the 
IIghI type Is essential. lJsOolg .. unsuitable oil 
will lAd to an iocfeased flIle 01 ..-.gine wear 
and could (HUll In serious q lne damage. 
Belore purchasln.g 011, ,lwaYI check the 
recommanded 011 speclfic,Hon given by Ihe 
manulacturer. The manufactur • • will state a 
recommended 'type or cl.Hifie.IH)n' and also 
a specIflc 'viscosity' rroge for engr. oil. 
• The oil "type or ~11on' Os identifi..:l 
by ib APt ~ I'.troItum Institute) rating. 
The API rati'Ig will ~ .,II.-Iorm 0/ two leners. 
e.g. sa. The S idenlif\et lilt oil as being 
SlMabIe for use in • ~ ~) .-.gine (S 
S\aI'ds for spar!< ignition) "the ucond letter. 
ranging from A to J. identifies tile oirs 
performance rating. The later Ihls letter, the 
higher tile specifocation oIlhe 011; !or example 

AA sa oil ""~ Ihe ~ 01 APt SF 
oil. Note: On SOITI6 oils r~flI may also be a 
second ,.ring ccnsislklg 01 fI!Other !WO /&/fa<'S, 
,,,. {;r.Jlletter being C, e ." . APt $rICO. Thia 
,.mg n;tcates the oil is IIbo IUIbIbIe fa use kt 
a ,.. ~ (/hot c SIIrUs frx OOI'lrpes:soOn 
Ignition) tJnd is thus of no tWrItu>Ce tor -=. • The 'viscosity' ollhe 011 is Identified by ~ 
SAE (5oeiety ol Automotivfl Englroeers) ratirlg. 
All modem enginn require multlgrade oils 
.nd th' SAE rating will consist 01 two 
numberl. tile lifSt followed b~ a W. e.g. 

IOW/40. The lirst number Indicates tile 
~ raiYIg 01 the 01 at low t.-nperatures 
rN stand, for winter - tHted It -2O"C) and 
the second number repo-esenlS the >Aecosity 01 
the 011 It nigh temperatures (tHted at l00"C). 
The lower the rumba!". the thinner the 011. For 
e~ample an oII...ttI\ an ME IOWI40 rating wiI 
gtv. better cokl starting and running than an 
5AE15W/40oI. 
• AI well . 1 ItfISUfing tile ' type' and 
'Yllcosily" ol tile oil mltch tile 
recommendations. anotlMlr CQnSidefation to 
make wh.n buying ""!line oil ;. whether to 
purchase a standard mineral-blIMd Oil. a 
semi-synthetic oil (also known as • synthetic 
blend Of aynthetic-based oil) Or • fully
synth.tlc 011. Although all oils will hev. I 
similar rating am vIscosity, lheir cott wiI vary 
cOns!d8('bIy: min8(al-basod oils .... the 
cheapest. the lully-synlhetlc oiIt tl1e moll 
expena/Ye with the semi-synll1ellc .. flllO"lg 
~ In-betwean. This decision " WIry 
much up 10 the owner, but ~ shou'c:I be noted 
that modem •• nthetic oils h.ve tlr belt ... 
lubrlclting .n·j cleaning qu.litl.. than 
tradillon81 mlntral-based o ils and lend 10 
relain tI1eM properties for tar longer. Blaring 
in mind th8 operating condition, Inside a 
1"nOIWn. hlgl"l-ftwing motorcycle engine ~ It 
highly f..::onvnonded that a full~ II"'Ihetic 011 
is us..cl. no... . >triO eApeoM "t .....::10 _vi<;a 
eouId ..... yQIJ money In tIM long term by 
~ prerratlQ engine_. 
• AI 8 fir\III noIe always iIIf\S!ft the! the 01 " 
spec:llleelly dfllgned lor use In motorc~cle 
engln ... Engln, oils d.signed primarily for 
use In car "nglnn somellmH contain 
additives or frict ion modifiers which could 
cause clutch slip on a motorcycle frtled with a 
Wel-Clulch. 

Two-stroke engine oil 
• Modem two-stroke engines. with Ih.lr 
high power outputs. place high demandl on 
their oil. It engine Mil:ure is to be avoided k I1 
essential that I n~h-quaJ ity 011 ;" vsed. Two
stroke oils differ hugely from four·stroke ojl •. 
The oil lubrtC81H only tl1e cranksh81t 8nd 
piston(s) (1t18 transmission has Its own 
lubricating 0lil and is used on 8 10181·10111 
basis where ~ '- bumt completely during the 
oombI.osIion prOeeS$. 

• The ~ I"Isve recenlly in~ 8 
classifICation system lor two-stroke oils, tl"ll 
JASO rating. This rating is in \he lorm 01 two 
letters. either FA. FB or Fe - FA is the Iownt 
Classification and Fe the highest. Ensure the 
oil being uMCI meets or e~oeeds the 
recommand..cl rsllng specified by 11"11 
manufacturer. 

• AI well ea ensuring \he 011 rating matches 
It18 recornrne.ld8l!on. another consIder8l!on 
to make wt-..n IIuyW>g engine oil. wtMttler 10 
pur<:haN a .'andard mlne<al-baMd oil, 8 
...."i-synlhetle oil (81so known as a ,ynll1ellc 
blend 01 synthetlc·based oiQ or 8 lully
synthetic 011. The COli 01 eaCh type 01 oil 
varies conslder8bly: mineral-based oill 8re 
the cheepest. the !uIIy-synthetic oils the moat 
expensive with the semi-synthetic ojls falling 
~e In-between. This decision la v..-y 
muct1 up to the _ , buI it sIlol*I be nottd 

Ihat modern synll1e.ic oils have far better 
IutltIcating properties and bum cleaner than 
traditional mineral-based ojll. It is tharelore 
recomrnenOed t!\at I fuly synthetic 011 It tISed. 
The extra e~pen .. could save yQIJ money In 
the long term by preventing premature ..-.gl .... 
wear, engine pe!'fOlm8nce will be Improved. 
catbon depoaill and exhaust smok8 will be 

"""'"". 
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• Always ansure that the 011 Is specifically 
designed for use in an injector system. Many 
high qual~y tWQ"slroke oils are designed for 
competition use and n"'ld to be pre -mixed 
with fuel. TheslI oils are of a much higher 
viscosity and are 001 designed to flow through 
tile Injector pumps used on road-going two
stroke motorcy<::les. 

Transmission (gear) oil 

• On a two-slrok<l engine, the transm ission 
and clutch are lubricated by their own 
S6parate oil bath which must be changed In 
accordance with It>e Maintor">Qnc<l Schodulo , 
• Allhough the engine and transmission 
units of most four-strOkes use a common 
lubrication supply, there are some exceptions 
whe<e the engill<! and gaaibox ha~e separate 
oil reservoirs and a dry clutch Is used. 
• Motorcycle manufacturers will either 
recommend a monograde transmission oil Of 

a four-stroke mulbgrade engine oil to lubrical(l 
the transmission. 
• Transmission oi ls, or gear oils as they are 
often Called, are designed specifically IOf use 
In transmission systems. The viscosity Of 
these oits Is represented by an SAE number, 
but the scale of measurement applied is 
d ifferent to that used to grade engine oils. As 
a rough guide a SAE90 gear oil will be of the 
same viscosity as an SAESO engine oil. 

Shaft drive oil 
• a., models equipped w~h shaft final drive. 
the shaft drive gears are win have their own oil 
supply. The manUfacturer will state a 
recommended 'type or classification' and also 
a specific 'v iscos ity' range in the same 
manner as for four-stroke engine oil. 
• Gear 011 classification Is given by the 
number wh ich follows the API GL (GL 
stand ing for gear lubficanl) rating. the h;ghef 
Ihe number. \tie hlgheo" the spec~icallon of \tie 
Oil. eD. API GL5 011 Is a h>!)her speciticalion 
than API GL4 o il. Ensure the oil meets or 

e~ceeds the class'fication specified and is of 
the corr«:t viscosity. The viscoslty of gear oils 
i!; also rerxesontoo by an SAE number but the 
seale of measuremenl used is dffferent 10 thal 
used 10 grade engine oifs. As a rough guide an 
SAE90 geer oil will be of the same viscosity as 
an SAE50 engine 011. 
• 11 the Jse of an EP (Extreme Pressure) 
gear oil is specified, enSure the oil purchased 
is suitable. 

Fork oil and suspension fluid 

• Convl!flt ional te lescopic front forks are 
hydrauliC and raqulre fork oil 10 work . To 
ensure the forks function correcIty. the fork oil 
must be changed in accordance wi th the 
Maintenance Schedule. 
• Fork oil is available in a variety of 
viscositles, identified by their SAE rating; fork 
oil rat ings vary from light (SAE 5) to heavy 
(SAE 30) . When purchasing fork oil. ensure the 
viscosity rating matches that specified by the 
manufactu'er. 
• Some lubricant manufacturers also 
produce a range of high-quality suspenSion 
fluids which are very similar to fork oil but are 
designed mainly for competition use. These 
fluids ma}' have a different viscosity rating 
system wt ich Is not to be confused with the 
SAE rating of normal fork oil. Refer to the 
manufactu""'s instructions ~ in any doubt. 

Brake and clutch fluid 
• All disc brake 
systems and some 
clutch systems are 
hydraulically 
operated. To ensure 
correct operation, \tie 
hydraulic fluid must 
be changotd in 
accordance with the 
Maintenance 
Schedule. 
• Brake and clutch 
fluid is classified by its 
DOT rnting with most 
motorcycle 
manuf a cturers 
specifying DOT 3 or 4 
fluid. Both ftuid types 
are gly<::oJ-based and 
can be mi>ed together wt1hou1 adverse effect; 
DOT 4 fluid exceeds \tie reqWementS of DOT 3 

1Iuid. Although ~ is safe to use DOT 4 ftoid in a 
system designed for use with DOT 3 fluid. 
neve, use DOT 3 fluid in a system which 
SPeCIfies the use 01 DOT 4 as this will adversely 
affect the system's performance. The type 
required for the system will be marked on the 
fluid reservoir CiIIl. 
• Some manufactu"ers also produce a DOT 5 
hydrauliC flu id . OOT 5 hydraulic fluid is 
silicone-based and is not compa.~ble w~h the 
glycol-based DOT 3 and 4 fiuids. Never mbe 
DOT 5 fluid w~h DOT 3 or 4 fluid as this w ll 
seriously affect the performance of the 
hydraulic system. 

Coolant/antifreeze 
• When purchasing 
coolant/antifreeze, 
always ensure it is 
su~abla for use In an 
aluminium 

""' corrosion 
to prevent 
blockages 

eng ine 
contains 

Inhib itors 
possibla 
of tha 

internal coolant 
passages of the 
system. As a general 
rule. most coolants 
are designed to be 
used neat and should 
not be d iluted 
whereas antifreeze 
can be mixed with 
distil led water to 

-

pro. id .. a coolant ~olution of the requi,ed 
strength. Refer to the manufacturer's 
instructions on the boltle. 
• Ensure the coolant Is changed n 
accordance w~h the Maintenance Schedule. 

Chain lube 
• Chain lube Is an 
aerosol-type spray 
lubricant specifically 
des igned for uSe on 
motorcycle final drive 
chains. Chain lube 
has two functions. to 
minimise friction 
between the final 
drive chain and 
sprockets and to 
prevent corrosion 01 
the cha in. Re{lular 
use of a good-quality 
chain lube will extend 
the l ife of the drive 
chain and sprockets 
and thus maximise 
the power being 
transmitted from tha 
transmiss ion to the 
rear wheel. 
• When using chain lube. always allow 
some time for the solvents in the lube 10 
evaporate before rid ing the motorcycle. This 
wi ll minimise the amount of lube whiCh will 



'fling' off from thII .;hllin wh«1lhe motorcycle 
is used, If the moIQtCyCIe Is equipped with M 
'O-ring' cha,n, erlSUfe the ch.in lube Is 
isbeled as being su~abIe !or lI5II on 'o-ring' 
~. 

Oegreasers and solvents 

• n-e ... many ~ types 01 soI'<enb 
..-Id degreasers available 10 .....oYfI !he !JWne 
and grease which accumul8!e around the 
moto<cyc!e during normal use. Degreas",. 
.nd solvents are usu.lly Iv.Bable as an 
aerosol-Iype spray or as a liQuid which you 
.pply w~h a brush. Always c\osaty follow Ihe 
manulacturM's Inllructlons and wear eye 
protection during uH. ae .ware t!\at many 
solvents are ftamm.bla .nd may give 011 
oo_lous fumes: tat<. ~"e precautions 
when using Ihem ~ SIfeIy Fnt!). 
• For ger>MaI cleaning. use one 01 !he many 
to/Yents 0< degreasers Iv.lI.ble trom most 
motoreyc:le accltSSOlY ahopII. These solvents 
are osually appIOed then Itlt for a certain time 
before being washed oft w~h water. 

Braka cleaner I. a loIvent 5p&eifically 
designed to remove .11 traces of oil. grease 
and dUSI from braklog system component •. 
Brake <:ieaner Is dMig..-d 10 evaporate 
quicIdy and leaves bthInd no residue. 

C.rb ..... ttor clener if all aerosol·type 
solvent sper;ifi<;.lty dellgned to <:Ie ... 
c.rburettor blockage. and break down the 
hard deposits and g ... m ollen lo ... nd inside 
<:arbYrettors during overh .... l. 

Contact cleaner I1 an aerosol-ty~ 
solvent designed for cleaning electric.1 
c:omponentl. The cINner wilt remove .al 
lra<:es 01 oil and dirt from components such 
as swilch rx>ma<::tII or IOIAtd spar1t plugs and 
u., dr'/.leavmg behind no residue. 

Gasket remover 11 an aerosol·type 
loIvent designed for removing " ... bOOm 
lIasket. from anglne components during 
ovefhaul. Gasket removar will minimise the 
amount of scraping required to remo~ the 
gasket and IIIe .. fore red....::e the risk of 
d_ to t"- ....wng ,url.".. 
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Spray lubricants 
• Aerolol-based 
,pray I ... britant. are 
~ty .vailable and 
are .xc.llent lor 
I ... brk:ating lever 
pivotl and exposed 
c.bIes an<! switches. 
Try to U3'1lIlubricant 
whk:h Is of Ihe dry
film type as IIIe fl ... id 
evaporates. leaving 
befllod • dry-film 01 
I ... bric.nt. Lubricants 
whieh Iea·,e behind 
an oily residue wilt 
attrllCt d ... 1I and dirt 
whk:1I WIll in<:rease 
!he rate of wear of the _. 
• MOl' I ... brieants 
Illso aCI IS e 
moisture dlspers.ant 

"., 

and a penetrating /too. This me3nS lhey can 
also be used to 'dry 0Ul' -'.ctri<;al 
componertS $UCh as wiring COIIIIlCtor. Of 

twit<:"," •• welt as helping to IrM seized ........ 
Greases 

• 0<_ if ... sed 10 I ... br\c:a" many 01 the 
pivot-POints. A goocI-Q .... liIy multi-purpose 
g'88H is alilable lor roost applk:ations but 
some m.n~IacturefS .... ill tpKify the use 01 
specl.list greases for U .. on components 
such as .",;ngarm and s ... spenslon linkage 
buSh ••. TII&se spe<:lali st grea ... <:an be 
purchased Irom most moto,cy<:le (or car) 
accessory shops: commonly specified types 
lr.r:llI<Ie molybdan ... m dlaulphide grease, 
Iithiun-based grease. ~bUed wease. 
.;&one-baMd {l(ease and h/gh-tl<"llplnture 
COpptIr-based wease. 

Gasket sealing compounds 
• Gasket sealing c:ompounds can be ... 38<1 
In conJur.r:ton with gaskets. to Improve thei, 
Hallng capabilities , or on their o .... n 10 "",si 
met.l·to-mIItal joint •. Depending 01'1 their 
type, .ealill(l compoulII.b ellllar H I hald or 
atay ..... tlYooty 60ft :>rid plic>bIo. 

• Whan pur<:hll$ing a gaskal .. alin~ 
c:ompound, _re Ihat it Is detIgnw.l 
spec/IIc:aIy Jof UH on an intemlli combusticn 
engine. G_raJ multi-purpose _Ients 
available from DIY stores may appear visiblv 
sImiIat but they .. e not de$igned to withst.nd 
tile extreme heat or conta<;t with f,..l and oil 
encounte'ed wh.n ... sed on all engine ($'" 
'TooIs and Wo,*shop Tips' for funoo 
kllormatloo). 

Thread locking compound 
• ThfNd IoeIMg 
compot.ll"lClll .... used 
10 H<: ... ra cartaln 
Ihr9aded last~ In 
position to prevent 
them from IooHnlng 
d ... e to vibration. 
Thread locking 
comPOUnds can be 
pIJ"d1oased from most 
motorc)l<:Ie (and car) 
&CcllSSOt)' ahops. 
Ensure the ttveacIs of 

\tIeboth~' 
are complet~y clean 
and dry belore 
sparlllgly applying 
the Io<:klr.g 

compound " ... 
7oo1:t ~ W(rishop 
TJP$' for "'ntoM 
m:.m.ation). 

Fuel additives 
• F~ 1Idd~1ves whk:h prolec:t and clean the 
IueI systam components are widely .v.ilable. 
Th .... additlvH are designed to remove al 
trace, of deposits that build up on Ih. 
catburettorslinjlClocs and prevenl wear. 
helpinog the lueI I~.tam to operate mor4I 

efli<:iently . If • fuel additive if being ... sed, 
<:he<:k that it I1 suitable !Of usa with you' 
motor<:y<:lt, HPlCially if you, motor<:yeIe I, 
eQUipped with • c.taIytic convert ... 

• oetllll6 booslers are also available. TheSI 
additivu Ire designed 10 improve Ih' 
performance 01 hi9hly-\I,Ined engines being 
run on normal pump-fuel and are 01 no ra. 
..... .... __ moIorq<>Ies. 
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length (distance) 
Inches (on) 
FOOl (It) 
Miles 

Volume (capacity) 
Cobic Inches (cu In; In') 
Impe<ial pints (Imp pI) 
Imperial quarts Omp qt) 
Imperial quarts (Imp qt) 
US quarts (US qt) 
Imperial gal lons (Imp gaQ 
Imperial gallons (Imp gal) 
US gallons (US gaQ 

Mass (weight) 
Oul"oCtls(oz) 
Poor.ds(lb) 

Force 
Ouno:;es"for«! (orl; oz) 
PoondS"for«o Ob': Ib) 
Newtons(N) 

Pressure 
Pounds-foml pe< square Inch 
(psi; tbl/in' ; fbiin') 
Pounds-force per square Inch 
{psi; Ibf/in' ; fbiin') 
POlmds-/orc(I per SQI.lW9!nch 
(PSi; IWin': IbflO') 
Pounds-for~ per square inch 
(psi; Ibflio'; Ibfm') 
KiK>pascals (\IPa) 

M illibar (mbarj 
M illibar (mbal') 

M illibar (mbar) 
Millibar(mbar) 
Millimetres of mercury (mmHg) 

Inch&s of water (onH20) 

X 25.4 
X 0.305 
X 1.609 

MiUimetres (nm) 
MeUM (m) 

KUometres (trn) 

x 16.387 ~ Cubic centirretres (cc: cm') 
x 0.566 Lilres (l) 
x 1.137 Lilres(l) 
x 1.201 US quarts (US qt) 
x 0.94l! Lilres (l) 
x 4 .546 Lilres (l) 
x 1.201 US gallons (US gaQ 
x 3 .785 Lilres(l) 

x 28.35 Grams (g] 
x 0.454 Kilograms (\19) 

x 0.278 Newtons (N) 
x 4.448 Newtons (N) 
x 0 .1 Kilograms-force (kgf; kg) 

x 0.070 Kilograms-force per squan! 
centimetre (\<gIIcm': kg/cm') 

)( 0.068 Atmosphere!; (aim) 

)( 0.069 Ban; 

)( 8.895 Kik)pascals (<Pa) 

)( 0.D1 Kilograms-force per square 
centimetre (\<gfIcm'; kglcm') 

)( 100 Pascals (Pa) 
)( 0.D1 45 ~ Pounds-fore<! per square inch 

(psi: Ibflin'; Ib/ln') 
)( 0.75 Mi llimetres of.-rcury (mmHg) 
)( 0.401 Inches of wa:er QnH20) 

x 0.535 Inches of wa:er QnHp) 

• 0.036 Pounds-force per squan! inch 

(psi: Ibfftn'; Ib/ln') 

x 0.0394 .. 
x 3.281 
x 0.621 

x 0.061 
x 1.76 
x 0.86 
x 0.833 
x 1.057 
x 0.22 
x 0.833 
x 0.264 

x 0.035 
x 2.205 

x 3.6 
x 0.225 
x 9.81 

x 14.223 ~ 

x 14.696-. 

x 14.5 

x 0. 145 

x 98.1 

x 0 .01 
x 68.947 .. 

x 1.333 
x 2.491 
)( 1.868 
x 27.68 

Torque (moment of force) 
Pounds-force inches x 1.152 
~bf In; Ib In) 
Pounds-force inches x 0.113 
~bf in; Ib in) 
Pounds-force inches 
~bf in; Ib In) 
Pounds-force feet ~bf It; Ib It) 

Pounds-force feet (lbf It; Ib It) 
Newton metres (Nm) 

Power 

x 0.083 

x 0.138 

x 1.356 
x 0.102 

Kilograms-fcn:e centimetre x 0.868 
(kgf cm; kg cm) 
Newton metres (Nm) 8.85 

POUnds-Iorce leet (Ib! ft: Ib ft) x 12 

Kilograms-force metres x 7.233 
(kgf m: kg m) 
Newton me1res (Nm) x 0.738 
KilogramS-force metres x 9.804 
(kgf m: kg m) 

Inches Qn) 
F .... t (It) 
Miles 

Cubic inches (cu In: In') 
Imperial pints Qmp pt) 
Imperial quarts Omp qt) 
Imperial quarts Qmp qt) 
US quarts (US qt) 
Imperial gallons Omp gaO 
Imperial gallons (Imp gaO 
US gallons (US gaQ 

Ounces (oz) 
Pounds Ob) 

Ounces-force (ozf: oz) 
Pounds-force Obf: Ib) 
Newtons (N) 

Pounds-force per square inch 
(pst Ibllin': IbI"ln') 
Pounds-force per square inch 
(psi: Ibllln' : IbI"ln') 
Pounds-force per square inch 
(psi: Ibllln': Ibfln') 
Pounds-force per square inch 
(psi: Ibllln': IbIln') 
Kilopascals (kPa) 

Millibar (mbarj 
Millibar (mbarj 

Millibar (mbarj 
Millibar (mbarj 

Millimetres of mercury (mmHg] 

Inches of water OnHp) 

Pounds·for<::(l inches 
Oblln: Ib in) 
Pounds·force inches 

Qb! in; Ib in) 
Pounds·force inches 
Qb! in: Ib in) 
Pounds-force feet Qb! ft: Ib ft) 

Pounds-force feet Qb! ft: Ib ft} 
Newton metres (Nm) 

Horsepower (hp) x 745.7 WattsrN! x 0.0013 .. Horsepower (hp) 

Velocity (speed) 
Miles per hour (miieslhr; mph) 

Fuel consumption· 
Mi~s per gallon (mpg) 

Temperature 

x 1.609 

x 0.354 

Kilometres per hour ~ !<ph) )( 0.621 Miles per hour (m iles/hr; mph) 

Kilometres per litre (kmll) )( 2.825 M iles per gallon (mpg) 

Do-g'_ F""ren!><Ot _ rc x 1.8) .. 32 Do-g, ....... CeI~ius (Do-gr .... & Centigrade: "C) .. ("F _ 32) X 0.56 

°If Is common prac'Ice'o convert from mj~ pergaJlon (mpg) to mres/loo kilometres (l1I00km). w/!<!re mpg J( moo km .. 282 



About the MOT Test 

In 1119 UK, all vehi<;:les more than three years 
old a,,, subiect to an annual test to ensure that 
they meet minimum safely requirements. A 
CUrT(Int lest certjfjcale mUST be issued befOfe 
a machine can be used on pub4ic roads , and 
is required b9Ior<:o a road fund licence can be 
Issued. Aiding without a curr"nt test 
Ce(lilicate Will also ',walidal .. your iosurance. 

FO( most owne<s. the MOT test is an annual 
cause for an xiety. and this is largely due to 
owners not being Sure what needs 10 be 
che<:ked prior to submitting the motorcyc le 
for testing. Thl! simple anSwer is Ihat a hilly 
roadworthy motorcycle will haVfl no diftk;u~y 
in passing tile test. 

Electrical System 

lights, tum signals, tlom and 
reflector 

,.; WiH. the ~nltion on . choock In. o~atlon 
of the following electrical components. Note: 
The el&etn"clIl compor>6nfs on ce"aj" small· 
capacity machines are powered by the 
generator, requiring lllat tfle engine Is run for 
lIlis cllecl<. 

e) He-arftPght /IlId tallligM Cfleck t/!at both 
illuminale in t/le low and high beam 

slllifCh po3itions. 
bJ Position 1igII1S_ C/Iecl !llIIt fhe front 

posjlion (or sidelight) Bf)<j fa" light 
U/uminale in this switch position. 

c) Tum s/gnals. CIIeck fllllt all Rash althe 
COtr&CI rale, iNld t/!at t/le warning Iighl(SJ 
function eoo&et/y. Cfleck that t/le turn 
signal swilch works correctly. 

cl) /-Iazard wamirIQ system (where fitttKIJ. 
Clleck that aJllour turn signals "ash in this 
switch position. 

oJ Brake stop IigIII. CtJeck that the ligtrl 
C<>mes on wfwn the front and rear brakes 
8ffI ~t/y applied. Models fitst 
w.;ed on or after ISf /y>riI1986 must hwve 
a brake tigllt switcl! 011 ""cl! broke_ 

/) Horn. CtJeck that the sound is conrill(J()(JS 
and of roasonable volume. 

"" Check that there is a 'ed reflector OIl the 
'ea' of the machine, either mounted 
separate'Y or as par! of the tall llght "'ns. 

'"' Chock .he cond~lon 01 the hccolignt , 'oil 
light and turn signal lenses. 

MOT Test Checks REF' 27 

Thi~ i& a gu>d~ to {lultin.g your molon;yclu 
through the MOT test. Obviously it will not 
be possible 10 exam in., the motorcycle to 
the same standard as the p<ofessionru MOT 
tester, particularly In view of the equ ipment 
required for some of the ch&eks. However. 
working through the following procBdwes 
will enable you to IdenHty any problem areas 
belore submitting the motorcycle for the 
test. 

It has on'Y been possible to summarise the 
tesl requirernenls here. based on the 
regulations In force 8\ the time of printing. 
Test standa,ds are b&Coming Increas ingly 
stringent. although there are some 
exemptions lor older vehicles . MOfe 
inlonnaHon about the MOT lest can be 

Headlight beam height 

'"' Th .. MOT tAster will I"'rlonn" hMdli{Jht 
beam height ch&ek using specialised beam 
setting equipment (56e Illustration 1). This 
equipmenl Will not be available to the home 
mechanic. but if you suspect thal the 
headlight Is l'ICOI"r&etly sat or may have been 
maladjusted In the past, you can perlonn It 

rough lesl as follows. 
"" Position he bike In a straight li"", facing e 
bride wall. TM bike must be 011 its stand. 
upright and with a rider seated. Measure the 
height f'om the ground \0 Ih6 centre of the 
headlight and mark a horilontal linG on the 
wall al this height. Position The motorcycle 
3.8 metres from the wall and draw a vertical 

obtainlOd from Ih .. TSO pubhcallonc. /-Iow 
Safe is your Motorcycle and The MOT 
Inspection "l8llUaJ for MofOtCyClIi! Testing. 

Many of the checks require that one of the 
wheels is ,aissd off the grouod. If the 
moIo,,:ycle doesn'l have e cootre stand. OOle 
that an auxiliary stand will be requ lrsd. 
Additionally, the help 0 1 an assistant may 
prove useful. 

Certain exceptions apply to machines 
under 50 cc. machines without a lighting 
syst&m. and Classic bikes - i' in doubt about 
any of the requiremants listed l:>eJow sB(lk 
confinnaHon from an MOT tester prior to 
sobmitling lhe molorcycle for the les\. 

Ch&ek that the frame number is clearly 
visJble. 

line up the wall central to the CI.Iflt'eline of the 
mOlorcycl6. Switch to dipped beam and 
ch&ek Ihal the b6am pattern falls slighlly 
iow&r than the horilontalline and to \he tell of 
the vertical line (_ iIIustrallon 2). 

H<HT'" work:<h<>p _m ,,11g'lJne fll clleck 



REF· 28 MOT Test Checks 

Exhaust System and Final Drive 

Ellhaust 

01 C~k that lit .. exhaust mounting' .r. 
se<:<n and IIIat the system does not foul any 
of IhfIIfIBr suspension componentt. 
'" St.rI the mot«ey(:le. When the rev. _ 
~. ct>eck lhat the axhaust .. neither 
hoIItd nor INkrIg from any of its joInt& On " 
linked 'Y$!em. Check !haC the coIIecIor boo; .. 
not leaking cUI to corrosion. 

'" No!. that the e xhaYSI d..;:lbel 1 .... 1 
i~ness" of the e~haust) Is assessed at the 
discretion 01 the tester. I1 the motOfCy<:1e was 
fi~t ~sed on or aft .. , lsl January 1985 the 
~ ITU$!: carry the BSAU 193 stamp, or" 
mar1<ing rtLtting to 115 make and rt'IOdeI, or be 
of DE joriginaI ~ manufacture. If the 
alIencef is marked NOT fOR ROAO USE. 
AACIJIiG USI: ONLY or similar, It willaillhe 
MOT. 

Steering and Suspension 

Steering 

'" With the 1ronI.....tIeeI raised of! the ~. 
rot". the sleering 'rom lock 10 lock. The 
I\JInditba. or .w~ches must not conlacl ItIe 
fuel tank 01: be close efIOUIIh 10 trap the rIdV. 
hand. ProbIema can be cau$Od by damaged 
Ioek Slops on the Iow9r voka and frame. or bV 
the fitting of non-standard handleba .... 
... When performing the lock to lock Check, 
also ensure that the steering lTlOIIea freely 
without drag or rootdWless. Ste«ing movement 
can be impaired by poorly routed cables. or by 
~ head beIri-osJ!!; or worn ~ The 
ltSler wII perform • died<. 01 the steering "-l 
bM'i"IQ Iowe" I"IIOI!I by Il"lO<¥IIin;j the flomI ..tW 
on • aurlace pl;J!a, then p..rforming • kIek to 

lock chec< with the weight 01 the m.:hIne on 
IM ~ bea'YIg (see illustration 31. 
0/ Grasp Ihe fori< sliden (Iow ... legs) ,nd 
attampt to push and pull 011 tile fm, , ... 

Front wheel mounted on. surt_ pIIIt. 
for , t--.g head bearing tow.< ....,. ct>ec:k 

Final drive 

01 00 chain or bell drive mKit'llH. check 
lhat the chaln/bell I" In fiIOOd condition and 
does not have • • cuslva *'-ek. ,6JSO cheek 
thin the sprocket is ~ rncurted on the 
." .... wheftl tMJb. Check Ihll the chainlbtlt 
guard is in place. 
'" On shaft drWe bikes, check lot oIIlNU1g 
from the drive unit and fooling IhfI re¥ ~. 

IIIUltrtltion 4) . Any play In thll ,,~ hBad 
be .. rings w~1 be felt. No" thst In ext • ..-.e 
cues. wear of the front fori< bulhn cen be 
rrisi"rterpruted for head bNmg play. 
... Clleck that the handl~ ... e HCUltly 
mounted. 
... Check thoat !he handlebar grip n.obbers .. 
~. They should by bonded 10 the bar left 
end and to ttMt th.olll_ cable t)\'lIey on the 
right end. 

Front suspension 

'" With the motorcycle 011 the tlsnd. held 
the front brake on and pump the front forI\s up 
and down I'" IlIust'llIon 5J . Check that 
they are adeQuately o.tIped. 

C"""klng tIwt .'-..1"""""" _rings 
for freepl.y 

Hold thl front brakl on and pUmp ttMo front fOftr.1 UP llId down to 
clleck operaUon 
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Inspect the arSa around the lork dust seal for oil 
leakage (arrow) 

Bounce the rear 01 the motorcycle to check .... a. 
suspension operation 

Checking for rear suspension linkage play 

01' Inspect the area above and around the 
front fQ(\< o il seals lsee Illustration 6). There 
shou ld be no sign of oil on the fork tube 
(slanchion) nor leaking down the slide< (lower 

leg). On models so equipped, check that there 
is no ail leaking from tile anti-diw. units. 
'" On moj els wil h swlngarrn front 
suspension. check thalll\ere is no f.ooplay in 
the linkage when moved from s~ 10 side. 

Rear suspension 

01' W~h the motorcycle off the stand and an 
ass islant supporting the motorcycle by Its 
hand~rs, tounce the rear SlJspension lsee 
illustration 7) . Check that the suspension 
compooents do not foul on any of the cyde 
parts and check that the shock absorberjs) 
provide adequate damping. 
01' Visually irspeel the shock absortle!"(s) and 

check that there is no sign 01 oi l leakagoe from 
its damper. This is somewhat reslr>cted on 
certain sing le shOCk models due 10 the 
location of the shock absorber. 
" With the rear wheel raised off the 
ground, grasp the wheel at tile highest point 
and attempt to pull il up (see Illustration 8). 
Any play in the swi~ pivot or suspension 
linkage bearings will be felt as mov&ment. 
Note : Do no/ cOIlfuse play with actual 
~u.pen"km mOV8m.,.,t. Failu'" 10 lut),>Cat .. 
suspension linkage bearings can lead to 
bearing failure (_ Illustl'ation 9). 
"" Wilh the rear wheel raised off the ground. 
grasp the swlngarrn ends and attempt 10 
move the swingarm from side to side and 
forwards and backwards - any play indicates 
wear of the swingarm pivot bearings (see 
illustration 10). 

Worn au_,alo" Ilnkaye pI~ota ( .... owa) .. no U&\l .. Uy U", cau_ of 
piit)' In the rea •• ""penslon 

Gno.p the .wlngil.m .. I the _ to ctleck 10. play In Its pivot 
bearings 



REF-30 MOT Test Checks 

Brake pad wear can usually be viewed without remomg the 
callper. Most pads h .. ...., wear Indicator grooves (1) and SOmtl also 

have Indicator tangs (2) 

On drum brakes, chock tile angle 01 the operating lever with the 
brah fully applied. Mos t drum brakes have a wflar Indicator 

pointer and scale. 

Brakes, Wheels and Tyres 

Brakes 

" With the WMoo' raiSed olf the ground, 
apply the brake Ih&n f ree ~ Off. and chee!< that 
the wheel is about to revolve freely without 
brake drag. 
.... On d isc brakes. examine the disc itseH. 
Ch6ck that it is secure ly mountoo and not 
cracked. 
.... On disc brakes. view the pad material 
through the caliper mouth and check that the 
pads are not worn down beyond the lim~ {_ 
Illustration 11}. 
V On drum brakes. check that when the 
brake is applied the angle between the 
operating lever and cable Of rod is 1'01 too 
great (see Illustration 12). Check also that 
the Op<lraling lever doesn't fout any other 
components. 
'" On disc brakes, examine the flexib le 

hoses from top to bottom. Have an assistant 
hold the brake on SO th;It the fluid in the hose 
;s under pr9SSIJr8, and check th;It there Is no 
sign of flui:! leakage, bulges Or cracking. I1 
there are any metal brake pipes Of unions, 
check that these are free from COITOSion and 
damage. Where a brake·linked anti-dive 
system is fitted, check the hoses to the anti
dive iI1 8 similar manner . 
'" Check thalthe rear brake torque arm is 
5<>Cure and that its lasteners are 5<>Cured by 
seIf·kxI<iIlg nUlS Of castelrated nUlS with split
pins Of R-pns (see Illustration 131. 
'" On models with ASS, chock that the sell
check warning light In the Instrument panel 
wO<1<s. 
'" The MOT tester will pert""" a test of the 
motOrCYClE'S braking efticieru::y based on a 
calculation 01 rider and motorcycle weight. 
Although ttis cannot be carried out at home, 
you can at least ensure that the brak ing 
systems are properly maintained. For 
hydraulic c ise brakes , check the fluid level, 

lever/pedal feel (bleed of air n its spongy) and 
pad material. For drum brakes. check 
adjustment. cable or rod operation and shoe 
lining thickness. 

Wheels and tyres 

'" Check the wheel condition. Cast wheel. 
shou ld be free from cracks and if of the buiR· 
up design. 811 lasteners should be secure. 
Spoked wheels should be checked 10' 
broken, Corroded. loose Of bent spokes. 
'" With the wheel raised off the ground, spin 
the wheel and visually check that the tyre and 
wheel run true. Check that the tyre does not 
foul the suspension or mudguards. 
'" With the wheel raised 011 the ground. 
grasp thl! wheel and attempt to move it about 
the axle (spindle) (SH Illustration 14). Any 
play fe~ here ind;cates wheel bearing failure. 

Brake torque ann must be property HC;ured at both enda Check lor wheel bearing play by trying to move the whHl about 
IhG ""le (apind lflj 
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Checking the tyn ITHd d&pth lyra direction 01 rotation 8fTOW can be lound on tyre sidewall 

C_Heted IypI wMeI .. ~1tI (spindle) nut 
must I)e M<:U..o by 11 !l.plit pin 0<' R-pln 

'" Check tha tyr. tread depth. ,r.ad 
cond~ion and -'dewall condiHon rS" 
Illustration 15}. 
.... Check the Iyfetype. f ront and fear tyrtI 

Two Itralghledges ... uMd to check 
wheel align.....,' 

typeS mual be cornpa~bIe and be IIUitabIe 100' 
road UH. Tyres marked NOT FOR ROAD 
USE. COMPETlnON USE ONLY or similar, 
will_the MOT. 

General checks and condition 
." ChecIr.!he IICUrity of aI majof lasteners. 
bodypanets. _I. lalrings (where fitted) and -. 
Sidecars 

A motorc)'CIe fitted _ • sIdectr ,..quint5 
additional check, r.latinllto tile I t.bilily 01 
t~ machl ... In(! security 01 attachrMnt an(! 

01' ChecIt Ih8l the rid« and pilion fooCresta. 
~ ...... and brake pedal_ seclnIy 
fTIOU1ted. 

swivel joint •• oIus $po!Cific wr.e.1 .lillnment 
(toe-In) raqulrtments. Additionally. lyra and 
lighting requirements diff .... from COO\l1llltlonal 

'" If the tyra sidewall cames a direction 01 
rot.tlon arrow, this mu" be pointing In It.. 
cforection 01 nomJal wheel rotation (a .. 
Mlustl1ltlon 16). 
'" Cheek Ina t the wheelu lol (Spindl.,) nul. 
(whe •• applicable) are prope!1y secured. A 
seII·locking out Of casl~I.led nut wilh e split
pin or R.pin can be used r_ Illustration tn. 
tI Wheel alignment Is checked with the 
moIOfcycle off the stand and .. fidef sealed. 
With In. Iron! whNI poInmg ~ ahMd, 
two pertectty strai!1tt IengIha of metal or wood 
IlI'II1 ~ ~ It-.. tIdev< ..... 01 boll> ty<M 

r_lIIustratl0f118J. The Q8P each ~ oI llle 
front tyre most be ~uklllltlllll on both sides. 
IncomlC! wtM alignment may be due to .. 
cod<ed rear IoOIheeI (often .. !he r-..n of poor 
et.-. adjustment) or io .xnm. cases, .. bent ..... 

"" Check for corrosion on the frame or any 
load·beaMg cornponenta. If _". this may 
eff9ct the $ItuctUre. pertlcuIarIy UI'der stress. 

motoreycle USOI. awn.. •• .cMsOO to ctMCI< 
MOT test ""luirernenlt with an official le.1 
centre. 



REF. 32 Storage 

Preparing for storage 
Before you start 

If repairs Of an overhaul is r.e&ded, _ ~I 

this ill cerrIed 0U1 roow rather than left until you 
wanl lO ride the bike again. 

GIve the bike a good wash and scrub .. dirt 
from its undeosidft. Make su-e the bike one. 
completely before preparing for slc:lr1oll'. 

Engine 
• ~!he spar!< plug(s) and 1ut:Ifbt, the 
cyIlnder bores with approximiIle/y • l.upoon 
of motor oil using I spout.type oil ean 1_ 
111 .... lrallo ll 11. Reinsta ll the spark plug(a). 
Crank Ihe engl~ over a couple of limes 10 
eof.l the piston nfll1S and bores wiltl oil. lithe 
bike has • l<i<:kstart , use this 10 turn the engine 
over. U nOI . fl ick the k ill swi tch 10 the OFF 
position and crank the engine over on It''l 
starter (_llIusbllUon 21 . If the n.ature on the 
Igl'litlon system preven\s the starter operating 
with Ih, kill switch in Ihe OFF position. 

'8mO'I& tile spark plugs and m them back In 
thelr caps; ensure that the plug. are ear1hed 
(gr~ againsl lhe cylinder head when the 
Itarter ill "I*"a ted (_ Ulu. u.tIon 3). 

Waming:" Is 1mport.",.IYllhe 
plugs , .. ... rtMd (gro.",<»dj 
I way from fhtI .".,. plug hoIH 
o~ thw. Is. riM 0' 
" omiwd fwI from ,he 
cyfinden ignItJng.. 

On • sInf1I- cyt/nd<at" ~ 
stroke engine. you can _I 
the combustion chMrlblr 
compIetlly by positioning 

I". plslolt al roe on the oomprauJon 
.,me. 

• Drain the cart>ure\torIs) otherwise there Is a 
risk of jets be<:oming bloc ked by gum 
deposits fK>rn the fuel (see mustnllon 4). 

• If the bike is ~ng Into long-term storage, 
consider adding a fuel stabiliser 10 the fuel in 
Ihe lank. lI the lank I, drained compleletf. 
corrosion of its internal ....,.,..:.. ""y QeCU" if 
lel! unprote<:ted lor 1 long period. The tlftk 
can be t reated w~h • rull Pfeventat i •• 
especially !of thla puoJ)OM . Alternatively, 
remove the tank IIOd pow t\IIII a itr. of motor 
oil into ~. instal thII filler cap and IIhake the 
tank to coal ~s Internall with oil be/o" 
draining oH the excess. The ...". lfIect can 
IJs.o be acl1if1.ed by spraying Wo.a or a 
llmilar water-dispenant around the inside '" 
the tank via its IIexlble nouIe. 

• Make ~""' the cooling , ystem eontalns the 
COfTect mix 01 antifreeze. Antlfreflll alio 
contains Important corrosion Inhibitors. 

• The air intakes and exhaust can be Milled 
oH by covering or plugging tha O!)Inlngs. 
Ensure that you do not ... 1 In any 
Condensation; run tha engi .... until I! la het. 

SquIrt • drop 01 motor 011 into each cylinder Flick IN klll swilch 10 OFF ••• 

• and en ..... that the metal bodln of the plug_ (arrows) are 
aaMed against IN cylinder head 

Connect. !>oM 10 the cartMJrflltor floal <:hamber drain ' tub 
(arrow) and unS<:rflW the drain I<:IlIW 
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Ol..::onnect the negatiYlI lead ,A) first, followed b~ the poalt .... 

UN 11 suitable batllt'Y chlorver - IhIs kit 
also ._ be1t&rl condition 

then switch off and allow 10 cool. Tape a piece 
01 thick plast ic over the .lIencer end(s) ' .... 8 
III Ultratlon 5). Note th,t .ome advocate 
pouring a lablupoon of motor oil into Ihe 
sIIenoeo1S) before sealing them off. 

Battery 
• Remove ~ from the bi<e -In elttreme cases 
01 cold the bauery may 'teen ...cl crack ~I 
case 1_ ~Iu.tratlon SI· 

• Clleck 11111 electrolyte ' .... 1 and lOP liP If 
_Jar)' (conventional ,tlm.bit' l>atlerion). 
Clean lilt 14nM1als. 
• SlOt. lhoe battery off !he motorcrcle and 
..... ay ',om any SOUrCeS 01 11 ••. Position 11 
wooden block under the battery 11 ~ 11 to ail on 
the gttUld. 
• G;v. the b.J.ttery a IrIckle eh¥ge !or 11 few 
I'Io\Q .... "'Y rronth (_ Illul tration 7). 

l'yres 
• Place tha bike on It I cent'Htand or an 
au~lIIary aIm which wlM support the 
motorcycle I~ an upright position P.,.ition 
wood blocks .... the tyfe$ 10 lIMp them 0/1 
the ground .w to provide Insulation from 
damp. If the bike is being put into long-term 
lIorage. kIea'ly both IyfH should be of! the 
1jYOUIld: noI only wi. ttm proUd the I)'rH. but 
win allO .,mr" that no load I, pI.ced on the 
.tMring I\Nd or wheel bearingt. 
• Ddata faCh tyre by 510 10 PSi. no mor6Of 
the beads may uns.eat from the rim. making 
aubseqlMlnt iflflatiOf1 difflcult on tubelass -Pivots and controls 
• Lubl'lcate all lever, pedal, 'tand and 

Getting back on the road 

Engine and transmission 
• Change the oil and replace the oil filteo", If 
thi$ _ done prior to SlOI"8g8, cheek that the 
011 hun't emulsified _ • thick whitish 
sub.Iance which oecurt through 
eondeosation. 
• Remove the spark plug • . Using a spout
type oi l can, !\Quirt. few drops of 011 into lhe 
eyllnder{s), This wi ll provlde Initial lubrication 
ea the piston linos and bores e<IITIM back into 
contact. Servi<:e tha .pari( plug., <l< fit new 
o::oM5, and instal them in the ~, 

• Check thlt the clutch isn't IIuck on. The 
pia'" ...., .lick together" lell $landing for 
somt t i .... , preventing clulel'l openttion, 
~ a ON" and try roeking the bike back 
IIrd forth with the eIutctt low.- held against the 
handleba., 11 thi. doesn' t work 0f1 cable
operated clut=tles, hold the clutel'l lever back 
against the handlebar with a ,'.ong elastic 
band or cable tie for a couple of hours (see 
IlIul tratlon 8) . 
• If the ,Ir inlal<es or silencer .nd(l) were 
bIo<;I<ad oil, nmove the bung <l<eover used, 
• 11 Ih. IlMI lank was coaled with • rust 

INd(6) 

foot.est pivot J)Oln,s, If g.ease nlppl" ... 
fitted to tha . " •• uspension component., 
apply ~ to the pivots, 

• Lubricate" control cables, 

Cycle components 
• Apply. w ... protectant to an painted ..-.et 
ptastic components, Wipe off any exCflS, but 
don't polish to a shine, Whera fitted, clean the 
sereen with soap and wateo-, 
• Coat metal partl w~h Vaseline (petroleum 
jeIy), When ttppIyng thIt to the fork tubes, do 
not .. .nmrw ..... the forks otherwi .... the .. all 
wiI rot from ecntac:t with the VaseIinIo, 

• Apply a YinyI cleaner to the seat, 

Storage conditions 
• Aim to . tor. the bike in a shed <l< garage 
whidl does not leak and ill f_from damp, 
• Drape an old blanket <l< bed.pread over 
the bike to protect It from dust and direet 
eontaet with lunllglhl (wtIieh _ fade pelnt), 
This also hides !ha bike from prying eyes, 
Bewarto of light,fitting plastic: ~s whic:h 
may allow ~tion to form and satu. on 
the bik., 



REF' 34 Storage 
preventative. o il Of 8 stabil iser added to the 
fuel, drain and flush the tank and dispose of 
tile , ... ,"""sibly . If no action was la~"" w~h 
the fuel tank prior to storage. it is advised that 
the old ruel ~ disposed 01 sirIC& it wi ll go off 
over a period of time. Refill the lual tank with 
fresh IUeI_ 

Frame and running gear 
• Oil all pivot points and cables. 
• Check the tyre pressures. They will 
definitely need Inllat;ng if pressures were 
redU<:ed for storage. 
• Lubricate the final drive chain (wherll 
applicable). 
• A&mOVe any prot&Ctive coating applied to 
the 100\ tubes (stanchions) since this may well 
destroy the fork seals. If the fork tubes 
waren'! protected and havlI picked up rust 
spots, ,emoye them with very fine abrasive 
paper and refinish with metal pol ish. 
• Chee!<. that both brakes operate correctly. 
Apply each brake hard and check that it's not 
poss ible to move the motorcycle forwards, 
then check that the brake frees off again once 
,eleased. Brake caliper p;stons can stick due 
to corrosion around the piston head, or on the 
sliding caliper types, due to corrosion of the 
sllder pins. I1 the brake doesn't free after 
repeated operation. take the caliper off for 
examination. Simllarty drum brakes can stick 

due to a se;zed operating cam. cable or rod 
liokage. 
• I1 Ihe molorcycle has been in long_term 
storage, omew the brake fluid and cMch fluid 
(where applicabk!). 
• Depending on where the b ike has been 
stored. the wiring. cables and hoses may haViJ 
been nlbbl~ by rodeJ1ts. Make a visual check 
and irwestigate disturbed wiring loom tape. 

Battery 
• If the battery has been previously removal 
and given top up charges it can simp ly be 
reconnect9d. Remember to connect the 
positive cabk! first al1d the negative cable last. 
• On corwerrtlonal refillable batteries. if the 
battery has not received any attent ion. 
remove ~ trom the motorcycle and check its 
electrolyte level. Top up if necessary then 
charge !he battery. ~!he battery fails to hold a 
charge and a visual checks show heavy wh~e 
su lphaHon 01 the plates. the battery is 
probably defective and must be renewed. This 
is particula~y li kely il the battery is old. 
Confirm ~attery condition with a specific 
gravity check. 
• 00 saaled [MF) batteries. if the battery has 
not rece<vEd any atteotion. remove it from the 
motorcycl ' and charge It according to the 
information on the battery case - W the ba1tery 
fails to hold a charge it must be renewed. 

Starting procedure 
• If a kickstart is fitted. turn the engine ovef a 
couple 01 times with the Ignition OFF to 
distribute oil around the engine. If no kicksta1 
is f itted, flick the engine kill sw itch OFF and 
the >gnition ON and crank the engine Over a 
couple of times to work oil around the uppe{ 
cylinder components. If the nature 01 the 
ign~ion system is such that the sla~er won1 
work with the k ill switch OFF. remove thl! 
span. plugs. fit them back into their caps an~ 
earth (ground) their bod ies on the cylinder 
head. Reinstall the spark plugs afterwards. 
• Sw~ch the kill switch to RUN. operate the 
clloke al1d start the engine. If the eogine won1 
start don't continue cranking the engine - not 
only will this flatten the battery. but the start .. 
motor will overheat. Sw~ch the ignition of! an:! 
try again later. If the eng ine refuses to start, 
go through the fault fil1ding procedures in this 
manual. Note: If 1116 bike has been in storage 
for 8 long lirrnt. old luel or a carburettor 
blockage may be the problem. Gum ooposits 
in camuretton; can block jets - i f " camurettor 
cleaner doesn't prove successful tile 
carburettors must be dismarllied for cleaning 

• Once the engine has started, check th~t 
the lights, turn signals and horn worIt pror-fy. 

• Treat the bike gent ly lor the first ride a,-,.j 
check all fluid levels on completion. Settle the 
bike back into the maintenance schedule. 



This Sectiotl pmYides an easy ""!~ 10 the more common 
faults thal a.- UkeIy 10 afflict your machine. 0tM0usIy. the ~ 
.,. almQ5! limitless for faults to occ .... as a 'Hull 01 obsI;"" lailurBs. 
and to try and cover aH a'l'9l1tual~1es would -.qllire a book. Indeed. a 
rllJml:* have beeo wmleo on the subje<;t. 

Successfu l troub~shoo1jng is not a mysterious 'black art' bUI the 
application 01 a bit of knowledge combined with a systematic and 
logical approach to Ihe problem. Approach any t roubleshooting by 
forst ac<: .... alt!y k:ienlifying the symptOm '00 then che<;king th'OOgh the 

1 Engine doesn't sUn or I. difficult to .art 
o Starlet' motor doesII1 rotate o Starler motor rotates but engine does not turn OYer 

o Suwter ""IOIb but engne won't turn CV« (aelzed) 
O Nofueiflow 

DD """"-No spar!< or weak spar!< 

o Compo'es&ion low 
DD Stili" . ft .... ltartir>g 

Rough Idle 

2 Poor running at low speed 0 __ 

o Fuel/air rnb<Iure inco<rect 
O ~'" o Poor toOCekIo alion 

3 Poor running or no power,., high .".ed 
o Fmg n::om.ct 
o Fualllw nUt\n incorrect 
D ~1ow o Knocki'Ig Of pinking 
o t.4~causes 
4 ""erh •• tlng 
o Engine oveffiealS 
o FlI'Ing klcorrect 

D
O Fuel/air mixture incorrect 

CompressIon lOO high 
o EngiM load excessMl 
o lJbIcalion ~te 
o Miscellaneous causes 
5 Clutch problems 
o CIuIch.&pplng 
o CIuIch not disMgagIng completely 

6 Gearchanging problems 
o Ooesn~ go mo gear. or Iev«doesII't reIUm 

o J'-""P' out of gear 
0 _ 
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list 01 ~ causft. starting wiIh the Simplest Of mo.l obW)ut and 
progrn$ing In stages 10 the most complex . 

Take nothing lor granted, but aboVfl all apply hberal quantities of 
common $8Il". 

The main symptom 01 a tau~ Is given ;" the text as • major heading 
below which er. ~sted the various sysl\!lTlS or area' which may contain 
the 'au~. Detallt of each possible Cause lor a fault and tilt remedial 
action to be taken are given, In brief. in the paragraphs below each 
heading. FUI"ll>t< lnlotmation should be sought in the reIeYant Chapter. 

7 Abnormlll e ",pne nol .. 
o Knocking or ~ 
o PIston Np or ratting 0--o OtharnoiM 

8 Abnonn.1 drl.,.,lIne noise 
o CNtchnoiM 
o Tl"anIlnlUlOrlI"W)j" 
o FInal drlVfl noI&e 

9 Abnormal 'rame end suspension noise 
o Front end ooIse 
o Shod< IIb.orber noise 0 __ 

10011 level wemlt'lfl light comes on 
o EngIne kIbtIcetIon system 
o E\eCtriC.r tyStem 

11 ExceNlve exlNtust .moire 
o Whijesmolce 

o """ ""'" o Brown emoke 

12Poor hendllng or sfllblltty 
o Handlebar hard 10 tlBll 
o Handlebar shakes or vibrates ex~ 
o Handlebar pulls 10 one side 
o Poor shOck absortW"Ig quaIiIles 

13 Braking problems 
o BnIket .. tpOng'y, don1 hold 
o 8r8I\e Iav.- or padIII poAsales 
0 ...... .., 

14 Eleetrful ptObIems 
o Battery dead or weak 
o s.n.y ov.n:h~ 
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1 Engine doesn't start or is difficult to start 
Starter motor doesn't rotate 
o (nglne ~WI switch orr. 
o Main fuse blown (Chapter 8). 
o Bane.y vo~agoe low. Check and recharg.e battery (Chapter 8). 
o Sta" ... motor defective. Make SIJn!I the wiring to the s tarter is 
~. Make SUR! Ihe start..,.. ~ <;lieU whtn Iht start button is 
pu$/'Ied. "the I'1!bIy dick3, ~ !he fault it in the wRIg 01 motor 
(_ Chapter 8). 

O S""", ,witch not cc.>ntacting. The c:ontKtt coukI be _ , 
eorroded or dirty. Di~ and clean et.. ~ (Chaoter 8). 

D wwng open 01 shonecl. Check .. wi!Ing cooooecoo. .. and 
"-'- to make SUR! thaI they are dry. tighl and not C<If'fOded. 
Also check lot broken or frayed wirellhIIt can cause • shJf1 to 
groo..n:l (eanh) (see WMg diagraml.. Chapter 8), 

o ignition switch defective. Check the swilch and replace with a new 
one " h Is delectMi (see Chapter 8). 

o Engine kill switch defective. Cllec:k for we!, dirty et eoooced 
contael1. Clean or replacfI the sw~eh witlla new Qne as recessary 
(see Chapter 8). 

o Fau!ty neutral switch, sidestand switch or elvteh sw~ch. Check 
the wiring to each switch and the sw~ch Itself (see Chaplet 8). 

o Fautry starter cin;uiI CIJI-ot'r relay or diode (C/IIIptor 8). 
o f ..... 1njection system sNJIdowfl due to ayst .... fault 

fCt\lIpIOf 4), 

St.rt., motor rotates but engine does not turn 
over 
o ~ .. dutch defective. 1nspeI;1..,.;1 "'*" or ..... wiII1 • new 

one (see Chapt .... 2). 
o o~ idler or start.,.. gears. IrI$peI;:l and ~ the d.omaged 
~ (see Chapt ... 2). 

Starter worlrs but engine won't turn over (seized) 
o SeIzed engine caused by one or more Inl&many damaged 

componenlS. Failure due 10 wear. abuse or lack 01 lubflca:ion. 
Damage can Include seized vaJves, followers, camshafts, p4Slons, 
Ct'8I\kshaft. connecting rod bearings. or trlll'lSllliuion gears or 
beMngs. AeIer 10 Chapt ... 2 lor engine d~. 

No fuel flow 
D No fuel .. brit. 
D Fuel t.Ik breather hose obstructed. 
D Fatty fuel po,nlP relay. Check Ihe teIsy (sell ChIp1 ... 4). 
D Fuel po.mp or pres8l.W9 regula!or lauIty. or Ihe fuel lilt ... Is blocked 

(see Chapt ... 4). 
D Fuel hose clogged. Remove Ihe fuel hose and careIIAy blow 

through ~, Check lhe fuel filter /or damage. 
D Fuel rail 01 Injector clogged. For al 01 the Injectors 10 be dogged, 

&I1heO" • vM'! bad ba1ch 0I1ue1 w~h an unvsual additiva has been 
used. 01 some other loreign material has entered the lank. Check 
Ir.. I~ pump. In some C"",", if a machine h., been unused 101 
........ , months, the luellums to I varnlS/1· like liqvid wI>ich can 
e.u,. an InjeetOl needle 10 stick 10 tt. Mat. DraIn the tank and IueI 
.)'SI.." (chapl ... 4). 

Engine flooded 
D Injactor needle valve worn Of stuck opa'I. A p;ace of dirt. II.ISI Of 

O!het debris can cause the needle 10 seat lmpIopetI')i. causIog 
excess fuel 10 be admitted 10 \he IIwoIiIe body. In INs CIH. !he 
lnjacIor should be cleaned ard !he needle and seel lnspecIed (see 
CIIapt ... 4). 11 !he needle ard seat ... worn. !hen !he leaking wII 
~I and !he parts should be rwnewed. 

D Starting lechnique incorreet. Under normal eire...n$tancesQ.e. 
II alllhe components 01 the lueIlnjaclion ,)'Sttm ... good; !he 
macnlne IJ/>oukI start wnn tne Inroltl. clc,..,. 

No spark or weak spark 
o Ignition .",IIe!, OFF. 
D Engine "lIsw~ch turned 10 the OFF position. 
o Ign~ion 01 kll switch s-horted. This is usually CluHd by w.t .... 

corrosion. damage 01 .xcessive wear. The switches can be 
disassembled and cleaned with electrical contao;I daanar. " 
cIaanIng does noIlleIp. replace the switches (sell C"'PI« 8). 

D Banery YOItaga low. Check and recharge !he b/lntry 1$ .-sary 
(Chlopt .. 8). 

o SI*k I*Ig cap noIlI\IlDIg good conI8CI. Mak. IKn tIIM \he caps 
lit snugly OWIIthe I*Ig ends. 

o Spark plugs dirty. delacUv<! 01 worn oot. Local. _/or IouIad 
plugs utlnsI ~ I*Ig condition char! on \he inside back COV« 
and foIow \he plug mainl~ ~ (see Chapler I), 

D IncomICItpar1< plugs. Wrong type 01 lleat range. Check and Instal 
COfTICI plugs (see Chll+'ter 1). 

D Ign~ion coil delectiva. Tonl and renew if ~ (Chapler 4). 
o Fuellnlection Iystam shutdown due 10 system f.un (Ch.pter 4). 
a Crankshaft position (CKP) sensor defect""" (see Chapter 4). 
o Engine control unit (ECU) deleclNe (see Chapter 4). 
a Wiring ahorIed 01 broken between: 

~ ignition switch ¥Id angina kiB switch (or bluwn tu,.) 
b) feU I/fId ~ kiI switch 
c) fCU ¥Id Ignition c:oOIs 
d) ECU I/fId CJ<P.-.sor 

o Make IKn II\at .. wmg connections are ....... dry and light. 
LooI<./or I;he'-d ...et bn:>ken ...wes (we CI\aJIItn 4 and 8). 

Compression low 
o Spark pluglloose. Remove the plugs and inspect their 1IvNd$. 

R.mlall and lighten securDIy (see Chapt. 1). 
D Cylinder head not sulticienlly tightened clown. " • cylinder head 

is WSPIICted of beino loose. lhen lherto~ a cl\ance thallr.. Oasket 
or head Is dam8{led if the problem has persisted for .ny "ngth 01 
time. The head bolts should be lightened 10 the P<OI* lorqut ard 
In the correct sequeocl (Chapter 2). 

o Improper vaNe clearance. This means thallhe v.w. is not closing 
completely and compression pressut9 il leaklng p'Slthe v.lve. 
Check and ~Ithe \l8l'VI clearanceil (Chapt ... 1). 

a Cylinder andIOI pIs10n worn. Excessive wear wil c.
comprassIon pres8l.W9 to leak pasl the ~ ThIs it 0AUalIy 
IICCOI"!lP'" lied by worn rings as well. A IOfHIId ovem. ... it 
'-SI!Y (ChItpter 2). 

a PIston rings worn. weak. broken, 01 stickng. BtoI<en Of $IieIUng 
piston rv-.gs usuaIy Indicate a tubricatoon 01 fuelling problem that 
causes '~OISI catbon deposits to tonn on !he piston. and rinQs. 
Top-.nd ovamaut it necessary (Chapter 2). 

o Piston ring·t0"9'00"9 clearance excessive. ThIs I. Cloned 
by excoui..,. _, of !he piston ring lands. pjston _11 is 
necessary (Chapter 2). 

a Cylinder he.d IfIIsI<at dama9"d. If a head is allowed to become 
loose. or H I xoasslvI carbon build·up on !he pislon crown and 
combwtion el\amber eauses extremely high compression. the 
heed IIIIskai mIIy Ieal<. Retorquing !he head is noI a/wayI au1!\clenI 
to rntor.!he 1Nl. so • new gasket is ~ !ChaPter 2). 

a Cylinder hNd warpacl. This Is caused by ovemeating Of 

Onproperty 19rtenad head bolts. Machine shop ..,."..ac;ng 01 
head __ is ~ {Chapter 2). 

a VfIva spmg broken 01 weak. eau-! by component laikn Of 

wear. the tpring$ must be renewed (Cnaptar 2). 
D v..,. nQlltNIIng PfOI)ariy. ThIs is caused by I bent yaM! (from 

"" ... ....w.g or ImptOf* valve adjustment). burned yatva 01 seat 
roncon-act alrlluel mixl"",) 01 an accumulalion 01 carbon deposita 
on the ... t. The v ..... " must be cleaned andIOf rMeWed .nd lhe 
88II1S _ed (<Jnapter 2). 
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1 Engine doesn't start or is difficult to start (continued) 
Stalls after starting 
o Faulty fast idle system. Chook the operation of the wax un~ (see 

Chapter 4), 
o Engine idle speed ir.oorrecl. Tum idle adjusting screw until th9 

engine idles at the spec~ied rpm (Chapter ' l. 
D Ignition ma~unction (see Chapter 4), 
o Fuel injection system mal!unction (see Chapter 4). 
o Fuel cootamioated. The fuoI can be contaminated wiltl etlh« 

clirt or water. or Can change chemically if thfl machine has ~ 
unused for several months. Drain the lank and luel s)'Stem 
(Chap1eY 4), 

o Imake air leak. Check for loose throttle body-to-intake manifold 
connections. loose or damaged A1S vacuum hose or throttle oody 
vacuum hoMS (Chapter 4). 

2 Poor running at low speeds 
Spark weak 
D Ban&!)' voltage low. Check and recharga balle!Y (see Chapt(l" 8). 
D Spar!< plug caps not making good contact. Make sure that thE! 

caps m Sfl"!)ty ovar th" pi,,!) ends. 
D Spark plugs dirty. de'ective or worn out. Locate reason lor louIed 

plogs using spark plug condition chart on the inside back cover 
and IOIIOW tM plllg maintenance Pfocedures (see CllapW 1). 

D Incorrect spark plugs. Wrong type or heat range. Check and nstall 
correct pllIgS (see Chapter 1). 

D ignition coil de'ective. Test and renew H necessary (see Chapter 4). 

Fuel/air mixture Incorrect 
D Fuel tank breather hose obstructed. 
D Fuel pomp or pressure regulator faulty, or the luel fiker is blocked 

(see Chapter 4). 
D Fuel hoseclogge<l. Remove the IlJeI hose and carelu l ~ blow 

through~ . Check the fuel filter for damage. 
D Fuel rail or injector clogged . For all of the Injectors to be clo\lled, 

either a very bad batch of fuel w~h an unusual additive has 00en 
u~, or sorM other 'oreign material has enteffld the tank. Cneck 
the ' ''''' pump. In some cases. if a machine has been unu~'or 
several months. the fuel turns to a vamish·like liqu>d whk:h can 
cause an injector noodle to stick to ~s seat. Ofain the tank ard f"'" 
system (Chapter 4). 

o Intake air leak. Check for loose thronle body-to·intake manifold 
oonnections, loose or damaged AlS vacuum hose or throttle body 
vacuum hoses (Chapter 4). 

D Air fiher cioggOO. Clean the air IIHer element or replace ~ w ith a 
new one (Chapter 1). 

Compression low 
Check by petforming a compression tes, (see Chapter 2) 
D Spar!< plugs loose. Remove the plugs and Inspect their threads. 

Reinstall and tighten securely (see Chapter t). 
D Cylind'" head not sullk:ienW tightened down. It a cylinder head 

is suspected of being loose: then there's a chance that the gasket 
or head is damaged if the problem has permsted 'or any length of 
lime. The he<><:! boH~ ~hou ld be tightened to 11>0 proper torqu, and 
in the correct Sl.lquence (Chapter 2). 

Rough idle 
o Idle speed incOl'll'>Cl (see Chapter 1). 
o Ign ition fauk (sae Chapter 4), 
o Thrallle body air screws not synchronised. Adjust them as 

described in Chaplet 1. 
o f ...el injection Sysl&m malfuncbon (see Chapter 4). 
o Fuel contaminated. The fuel <;ail be contaminated w~h either 

dirt or waler, or can change ch8micalfy if !he machine has been 
unused for several months. Drain the tank and !he f~ system 
(Chapter 4). 

o Intake air leak. Check'or loose throttle body-to-Intake manifold 
connections. loose or damaged AIS vacuum hose or thrallle body 
vacuum hoses (Chapter 4). 

D Air fiHer cioggOO. Clean the ru, l ilter element or replace ~ with a 
new one (Chapter t). 

D Improper valve clearance. This moons that the valve Is not closing 
completely and compression pressure is leaking past the vaivfl. 
Check and adjust the vaivfl c learances (Chapter 1). 

D Cylinder and/or piston worn. Excessive wear w ill cause 
compression pressure to leak past the rings. This is usually 
accompanied by worn rings as well. A top·end overhaul Is 
" .. " .. , ..... "ry (Chapl'" 2). 

D Piston rings worn. weak. broI<en, or sticking. Broken or sticking 
piston rings usual ~ indicate a lubrication or 'uelling problem that 
causes excess carbon depos~s to form on the pistons and rings. 
Top-end overtlaul is necessary (Chapter 2). 

D Piston ring-to·groove clearancf! e~cessive. This Is caused 
by excessive wear 01 the piSton ring lands Piston renewal is 
necessary (Chapter 2). 

D Cylinder head >l!'sket damaged. If the head is allowed to become 
loose. or H excessive carbon build·up on the piston crown and 
combustion chamber causes extremely high compression. the 
head gasket may leak. Retorquing the head Is not always sufficient 
to Mstore the seal. so a new gasket Is nec<assary (Chapter 2"). 

D Cylinder head warped. This is caused by overheating or 
improperly tightened head bolts Machine !;hop resurfacing or 
head renewal is necessary (Chapter 2). 

D Var.e spring broken or weak. Caused by component lallure or 
wear; !hi! springs must be renewed (Chapter 2). 

D Var.e not sealing properly. This is caused by a bent valve (Iram 
over-revving or improper vaivfl adjustment). burned valve or seat 
~mproper fuelling) or an accumulation of carbon depos~s on the 
seat (ftom /veIling or lubrication problems). The valves must be 
cleaned andIor renewed and the seats serviced (Chapter 2). 

Poor acceleration 
D TIming not advancing. The cranKshaft pos~ion sensor (CKP) or the 

engine oorrtrol unit (ECU) may be defective (see Chapter 4). If so. 
they must be renewed. 

D Engine oil vfscosfty too high. U~ng a heavier oil than that 
recommended In Chapter 1 can damage the oil pomp or 
lubrication system and cause drag on the 8flgine. 

D Brakes draQlling. Usually caused by debiis which has enteffld the 
brake ecIiper piolon """I~, or from ~ warpod dill<: or bont ...,. ... ( ...... 
Chapter 6). 
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3 Poor running or no power at high speed 
Flrl"fl Incorrect 
D Spar!< plug caps 001 making good eonUlCt. Make sure that the 

cap. r~ snugly over the plug ends and thet 1t1e wiring is secure. 
D $park plugs dirty. defective or worn DU!. Locate reason for fouled 

plugs using spar!< plug condition chart on tt.1mide back COIIef 

and 'QIow the plug """nt~ procedures (see Chap:er 1). 
D Iocomict spark pt.,gs. Wrong !ypoJ or '-t ~. Check and instal 

COINCI plugs (see CI\apIa' 1). 
D 9IitIon cd deIectiw. Test and ..-- W '-Y (_ Chapter 4). 
o F-.Ity ECU (a'>gne contn:II <RI) {see Chlrpter al. 

Fu.II.'r mixture Incorrect 
o Fuel tank breather hose obstruct«!. 
o Fuel pump or pressure regulator faJIty, or the !uti filler iI blocked 

(_ Chapt." 4). 
D Fuel hose Clogged. Remove the fuel hose and carefully blow 

through~. Check the fuel fiker 10r damage. 
D Fuel 'all or Inlector c~. For al l of the Inlectors 10 bec!ogg9d. 

e/!Iler. very bad batch af fuel with an unusual addrti<le Ms been 
used, or some other loreiQrl mattrial has enter.d the lar k. Che<;k 
the fuel pump. In some cases, if • ~ has ~ lIrIUSed /or 
MYeraI months, the fuel turns to a vamitil· llkeliquid wh ch can 
UUM an injector ~ to stick to Its .... Drain IlwlIank and fuel 
ayst .... (Chapter 4). 

D Intakto ... leak. ChecI< lot looM tIvonIe body·~tak. maniIo:*:I 
connections. loose or damaged AlS vacuum hose or throttle body 
v.:wm hoses (CIIapt ... 4). 

D *It Mer clogged. Clean the air fiI* ~ or rep.;. M wi1I1 a 
new one (Ch.apter 1). 

Compression low 
Chtek by performing. compmWott test (:sH Cllspler 2). 
Cl Sp.-n: plugs 1ooH. R_a the pIuge Bnd l .... pocl 1h .... I'VOOd3. 

Reinstall and l ighten securely 1_ Chapter 1). 
D Cylinder head oot suffICiently lightened down. ~. cylindM head 

Is SUSpected of being loose, then there's a ch..,.,. that t1l6 II"sI<et 
Of head '- damaged If !he problem kas persisted for any Ieogth of 
time, The head bolts should be tight..-.d 10 the proper lotqUe and 
In !he correct sequence (Chepter 2). 

o Improper valve deararoc::<!. This ~ thIot !he va/wl is not dosing 
ootr1pIetely end compression pt!ISSln Is INkIng pasllho valve. 
Cl*'< end adjust the Y8IYe clear.- (Chapcer I>. a CyIinder.ndlOf piston worn. F"'*" ... wear wiI _ 
compression pressoxe to leak pasllhe mg.. TNt is usudy 
IOCCOIl1P/UIiad by worn rings as well. A top.end overhaul s 
I'Ikessary (Ch;ipter 2). 

o Pi$ton I'Iog8 worn, weak. broken, Of sticking. Broken Of sticking 
piston rings usualy nlicate a lubrication w fuelling probem that 
causes excess carbon deposi!. to form on the pistons and rr.gs. 
Top-end ovemaut Is necessary (Chapter 2). 

o Piston ring· to-groo~ c~e excessive. This Is caused 
by c~_ .... wear <>f Iho piston ~ng I_~. Plston _" le 
necessary (Chapter 2). 

o Cylinder head gullet damaged. H a head Is ~Iowad to become 
loose, Of if exceuiYe carbon build-up on the piston crown and 
combustlon chamber causes extremety high~. the 
head Q8SI<et may I&tk. Relotquing the head is not •• ~ IUfticieo1t 
to reslQr1' Ihe seal, 10 • '- gasket is necessary (CNIpter 2,), 

a C}1inder head warped. This Is caused by O"eItIeating W 
...,.operty tight..-.d head bolts. Machine &hop rMlKfac;ng Of 
head __ '- necessary (ChapIer 2). 

a vw... 8Pring broken Of weak. Caused by COI'Ilponenl f~ Of 
wear; the springs must be replaced with !MW _ (Chapter 2). 

a vv.-. not sealing property. This is caused by a bent ....... (from 
O'Ier-"""";ng Of Improper valve adjust~I), bomed vaN. Of seat 
rllllP'Ol*' fuelling) Of an lOCCUIllUIation of carbon deposi\t on the 
seat (from fuelling Of lubrication problems). The valvea must be 
cleaned and/w renewed and the seats servk:ad (Chapter 2,). 

Knocking or pfnklng 
o carbon build·up In combustion chamber. Use of • fuel additMo 

tllat will di~ Ihe adhesive bonding the carbon partjclas 10 
the Piston crown end chamber is the easiest wll'f to .-nave the 
buiId·up. Otherwise, the cyIjnd« head wiI have to be -.d 
and decar1)Onised (Chapter 2). 

a Incorrec1 Of !»Of quality fuel. Old w improper Wades 01 fuel 
can cause delon.tion. This causes the piston to rattle, thus the 
knod<ing Of pInking WCUld. Drain old fuel and alw-va Lee the 
'IIC()I' ... euGed fuel grade. 

a Spark ~ Ilea! ~ r.comoct. Unconltoled detonation Irdicates 
the plug heat range is too hot. The plug in .tract becomes • glow 
plug. raising cyIIOOer tl!lTOperatures. Instal the proper Ileal range 
plug (Chapter t), 

a Improper a,rn"" mIxture. mis will cause the cylinders to run hot, 
which leads to detonation . A blockage In the I"" Iystem or an a ir 
Jeak can cause this Imbalance (see Cnapter 4). 

Miscellaneous causes 
o ThroW. vWe doe$n1 open fIAty. Adjust the throW. cable freepIay 

(see~ter '). 
a Clutch IIipping due!ooseOf worn clJtch COIT1pOIMIO,ta (_ --". o Tmong not~. The c:rat*shIIft positlon...-..or (CKP)wtt\e 

engone cont/OIlM"IiI (ECL!) may be defective (see Ct..pter . ). 11 aa, 
they ITIUII be rep!ac:.ct with '-...... 

a ~ gj vIscosItt 100 high. Using a heavier gj than the one 
11IC()I",1eo'dld In Ctlllpt .... , can damage the oil pump or 
lubrication Iystem and cause drag on Ihe WI\II ... , 

o Brakes dragging, Usually caused by debris which has entered the 
brake callper piston saafs , or from a warped di$C Of il&nt .oo. (see 
Chapt.".6), 



4 Overheating 
Engine overheats 
o COOlant le'>IeI low. Check and add c~ant (SH Pr&-ride crsc~). 
o Leak ~ oooIing system. Check cooling system hcmI$ and radIator 

for leaks and other damage. RepaIf or _ pari. as necessary 
(see Chapter 3). o Faulty thermostat ChecI< and...- as detcribed In Chaptw 3. 

Q Faulty radiator cap. RemovfI the I;'fI a'ld ...... It preuo.n tested. 
COOIa'lt pa$S3Q8S cIogg8d. 0rPl, &ISh IIIId reM with 1rB, 
eooIanI (ChapIer 'I· 

D Water pump def9ctiye. '*'- the pump and ct...:k !he 
cornpeonents (He CI\apttIr 3}. 

o CIogg..:I 01' damaged radialor ftns (see Chapter 3). 
o FaoJty ~ fan. relay or fan swito;:h lsee cn.pter 3). 

Firing Incorrect 
o Wrot'rfh connected ignition coil wlIIng. 
o SPar!< pllIQs dirty. defec~ve or worn out. Locate reason fer fouled 

plugs using spark plug cond~ion chart 01'1 the lnaida back cover 
and follow the plug maintenance prooedures (see Chap1e" 11· 

D If)OOtI'8Ct spark plugs. Wrong type or Ileat ratIQf. Check trod install 
COIT$:t pI\Ig$ (see Chaptllf 1). 
Ignition coil defective. Test and replace with • new one if 
ntC8SS8IY (see Chapt ... 4). 

D FaIIty engine control unit (ECUl (see ChIIpIer al. 

Fuel/air mixture Incorrect 
fuella"lk bteather hose obstruCted. 

o Fuel pump or pms5Id f9gIUialor faulty, Of the """ fill. Is tlb:ked 
lsee Chapter 4). 

D Fuel hose cIoO\I8d. ~ the tu.! hose tond c:arefuIY blow 
!trough It. Check the fuelliller for damage. 

D Fuel ,a~ or In)eclor clogged. For all of the Injectors to be clogged, 
o~h ... " v<>ry bad ~ch 01 tu.! wIIh an ...... "" ... 1 -"""itiv .. has -., 
used, or some other foreign mater1a1 has al11ered the lan~. Cn.ecI<. 
the !uti pomp. In some cases, w. machine has been unt.lS8<llor 
several mooths. the fuel turns to a vam;IIh-lik.liquld which can 
ca~se an jnjec:tof neOOIe to stick 10 ~s seat Drain the tall< and fuel 
aystem (Chapter 4). o Intaka air leak. Check for loose tIwottle body-la-Intake marVloId 
~ lo0$Io or damaged AlS v.ewm hoMo or IhI'I:II:tIe body 
v.ewm hoses (Chapter 4). 

5 Clutch problems 
Clutch slipping 
o Insufticient clutch cable freeplay. Check..-d adj .... t (see C"IIlpIer 1). 
a Clutch ~lte5 worn or warped. Overhllul the ch.llch assembly (see 

Chapter 2). o CMcll springs broken or weal<. Old or heIIl-d&magoed (from 
If;ppIog clutch) sprr,gs shookl be reoawad (Chapter 2). 

o Faulty clutch release mechanism. RepIae. any defective parIS with 

i'\IW """ (see Chap!ef 2). o Clutch CfIflIl'11 or housiog uneventy worn. ThIs c._ impn:lpo!t 
~ of the plates. RepIaoa the ~ at worn parts 
(_ Chapter 2). 

o In(:CooTeCI oil used ~ engine. Ob d95ignad lot car eng;r. often 
eontaIn Iriction modifion which illMd in an angina with a wet 
dutch can promota dutch slip. Alwwo/Iuse an 011 designed lot 
mot~ aogines (see Pr.--nde ~). 

Clutch not disengaging completely 
o £>cc .. t~ ctu!r.h rAbIa "-PlaY. Cheek and adiUlllt (see Chap! ... 1). 
o CIiJtC~ plate\! warped or damaged. Thlt will cause ch.llcn drag. 
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o Air litter cIoggfd. Clean lhe air fitte< eIerneot or ~ ~ w~h I 
now """' (Chaplet 1). 

Compreu/on too high 
ChecI< by perloIm/fIg a eompressiotl tesr (see C/IIIpMr 2~ 
o Carbon build-up in combustion cha/nbI:'O". Use 01 a rue! add;t/ve 

1heI wiI diudva lhe ~ bonding the ca"bon I*tiCIes to 
the piston crown and ch;tmber is the easiest way 10 IfIOTlCMI the 
build-up. 0thttwiH. the C)iInder head wII t..ve 10 be ~ 
..-d decarbOnised (Ctwpter 21-

o .'IPI~ 0'1'IICI*'ed hud surfac<I or Inst..aation oIlncorNct 
gasket during .-.ginI assembly. 

Engine load excessive 
o CIuIch slippr.g due lo0$Io or worn dutch componenI$ (see 

Chapter 2). o Engi .... oil ~ too high. Too much oil win ceuse pressurisation 
at the crankcase and lnefficienl engine operation. Check 
SpecWk;ations and dfain to ~ ~ (Chapter 1 and ,.,...r/de 
chec.u). o EngI .... oil viscosity too h~. Us<ng e heavier oil than the one 
recorMl8fIded in Chapter 1 can darnago! the 011 pump or 
lubr\C8lion .tem as -' as cause drag on the engine. 

o Brakes drJOgIng. UsuaIy caused by debris wtIIch has ent..-d the 
brake c.I~ piston ...... or from a warped di$C or bent .,.,. (see 

""'-0· 
Lubrication Inadequate 
o Engine 0II1eYe11OO low. Friction caused by IntflO"!1'Jttent lack 01 

II.IbfIution or from oil that is overwori<ed can ~ oY'8fheatlng. 
n... oil pt'OV1deIl defiM:e cooling function in the ..-.gi ..... 0IecI< 
the oil level (see Pre-rlde ~). 

o Low enginI 011 ~. ChecI< the pressure (see Chapter 2). 
o Blocked 001 1I~'" or 001 oooIor (GClO Ch"", ... 2). 

Miscellaneous causes 
o Modificelion to ex/IIoUSI system. Most altermarket a~~st 

syst ..... cause !he engine to lUll leaner. which maka them 1UIl 
hotter. When inatall>ng an accessory el<hault .tem, Itw. 
cheCk with !ha mat"Jlaclurer/aupplier as 10 wr.u... the fuel 
')'Stem requires ...... tment. 

which In turn wIH causfI!he machine to creep. Qvartlaul the dutch 
assembly (see Chapter 2). 

o Clutch tprings flt~uad or broken. Chick and reoaw the springs 
{see Chapter 2). o Engine oil deteriorated. Old, IIIln oil will 001 provide proper 
I\lbriCatlor1for lhe plates, causing the ch.llch to drag. A_w the 01 

and ~"If (_ Chapter I). o Eng~ 011 vIIcoIity too high. Using a heavier 011 than 
,acommandad In Chapter 1 can cause the pIotes to stick togaIhar 
Change 10 !ha oonct weight oil. 

o CIuIch I'totUIg bMring seized on the tntnsmiuion Input shalt. 
UcIo of 1t.otIrbtIon. __ wear or d8magI can UUH !he blaring 
to 5Iiza. o..NuI of !ha dutch. and parNps ..--niISIon. may 
bIo .--...y to rapIW the da/naotI (sea CNpt..- 2). 

o Faulty dutch ~ mecharOsm. Renew -'Y ~ pwts (aM 
Chapter 2). 

o I.ooM elulCh cenlrli i'IUI. Causes housing and cenlrli ~ 
putting a drag on the eogi ..... Engagement adjustment continually 
vor""'. o. .. t...,.1he elutch assembly (_ CheplOf 2). 
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6 Gearchanging problems 
Doesn't go into gear or lever doesn't return 
o Clutch 00\ disengaging (see aboWl). 
o Gearchange mechanism stopper arm spring weak Of bIoke<l, or 

arm roller broken or worn. Replactl the spring or arm w th a new 
one (see Chapter 2). 

o ~ectOf forl«s) bent, wom or seize<:!. Overhaul the transmiS$ion 
(see Chapter 2), 

o Gearts) stuck on shaft. Most often caused by a lack of IJbticabon 
or e~cessiVfl wear In transmission bearings and bushes. Overhaul 
the transrnisskJo (see Chapter 2). 

o ~ector drum binding. Caused by lubrication lailurll or excf!$sive 
wear. Repface the dn,Jm andIor b bearing with a ""w one (see 
Chapter 2) . 

o Gearchange mechanism return spring weak or broken (see 
Chapter 2). 

7 Abnormal engine noise 
Knocking or plnklng 
a Carbon buikl-up in combustion chamber. Usa of a !uej add~ive 

that will dissolve !he adhesive bonding the carbon parfr:1es to 
the piston crown and Chamber i5 the easiest w2ty to rt!noYe the 
buikl-up. Othe<wise, the c)'Ijnder head will have to be removed 
and OecaJ'booised (Chapter 2). 

a tncom>cl or poor quality /uej. Old or improper grades of fuel 
can causa detonation. Ths causes the piston to rattle, thUS the 
I<fIocking or pinking sound, Drain old fuej and always ul><! the 
recomrneodad fuel grade. 

a Spar!< plug heat range incorrect. Uncontrolled detonation Indicates 
the plug heat range is too hot. The plug In effect becomes a gkM< 
plug. raising cyHnc:Ser temperatures. Instalt the proper heat range 
ph'!) (C.h~f'j .... 1). 

a Improper rurlfuel mixturt!. This wi ll cause the cylinders to run hot , 
which leads to detonation. A blockage in the fuel system Of an air 
ieak can cause this imbalance (see Chapter 4). 

Piston slap or rattling 
a Cylinder-ta-piston clearance excessive. Cylinder andIor piston 

worn. usually acx:ompanied by worn rings as well. A top-end 
overhaul is necessary (se<'! Chapter 2). 

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

a Plston pill. piston pin bore or connecting rod smalJ-end worn from 
high mileage or se<zed due to lac~ of lubrication (see Cllapler 2). 

a Piston seil:ure dama98. Usually from lack of lubrication or 
overheating. Replace the p'stons and upper crankcase, as 
necessary (see Chapter 2). 

a Conr\8Cting rod big-end clearance excessive. Caused by 
excessive wear or lack of lubrication. Replace worn paris. 

8 Abnormal driveline noise 
Clutch noise 
a Clutch houslngl1riction plate clearance exC<!ss<ve (Chapter 2), 
o Wear between the clutch housing splines and Input shaft s-plines 

(Chapter 2), 
a Worn release bearing (Chapter 2). 

Transmission noise 
a Bearings worn. Also includes the possibility that the shafts are 

worn. Ovemaul the transmission (Chapter 2) , 
a Gears worn or chipped (Chapter 2). 
o Metal chips jammed III gear t_h. Probably pi"""" ""m .. bruk"" 

o Gear<::hange linkage arm bfoken. Splines stripped oul of arm or 
snan, caused t>y a lOOse linkage arm pinch boil or fr<M"T1 d,<w,,!; 
the machine (see Chapter 2). 

Jumps out of gear 
o Setector for1«s) WOfn (see Chapter 2). 
D Selector lOI'k groove{s) In selector drvrn wom (see Chapter 2). 
o Gear p inion dogs or dog s!Qts wom or damaged. The gear pOnions 

should be inspected and renewad. No anempt should be made 10 
repair the worn parts. 

Overse/ects 
o G&archaoge mecha!lism stopper arm spring wllak or brQken, or arm 

roller broken or wom. Renew the spring or arm (see Chapter 2). 
a Gearchange mechanism ~urn spring weak or broken (see 

Chapter 2). 

a Coooecti.-.g rod bent. caused by over-revving. trying to start a 
badly flooded engine or from ingesting a foreign object into the 
combuslion chamber. Rep~ !he damaged parts (Chapter 2) 

Valve noise 
o lnoomw.:! valve clearances - cMck and adjust (see Chapter t). 
a Valve sp.-ing bro~en or weak. Check and replace weak valve 

sp.-ings with new ones (see Chapter 2) , 
o Camshaft or camshaft journals in the cylinder head WOfn or 

damaged. Lubrication !ailurt! at high rpm is usually the causa of 
damage due to insufficient oil or fallure to change the 011 at the 
recommended Intervals. Since !hare art! no replaceable bearings 
in the head, the head itself will have to be replaced with a new OIle 
(see Chapter 2). 

Other noise 
o Cylinder head 9!lS~et leaklng. Check around the joOnt for blowi"ll 

with the angin& running. 
o Exhaust pipe leaking at cylinder head connection. Caused by 

incorrect rrt of pipe(s). loose exhaust flange or damaged gasl<et. 
All exhaust system fast_rs should be Ughtened evenly and 
car&fully 10 avoid leaks (see Chapter 4). a Cfankshaft runout excessive. Caused by a bent crankshaft (from 
over-rewing) or damage from an uppercyl inder componeot 
faillJfe. Can also be ai!ributed to dropping the machine on eilher of 
the crankshaft erJds. 

o Engi .... moonting baRs loose - ensurt! all the bans are tighten&d ;0 
the SpeCified torque settings (see Chapter 2). 

o Cfankshaft bearings worn (see Chapter 2). 
o Cam chain rattl(o. due to worn chain or defec~ve tensioner. Also 

wom chaln tansionerlguide blades (see Chapter 2). 

clutch. gear or selector mechanism that were picked up by the 
gears. This w ill cause earty bearing failurt! (Chapter 2). 

a Engine oillev~ too tuw, Causes a howl from transmission. Also 
affects eogin.. power and clutch operation (Pre-rioo checks), 

Final drive noise 
a Chain not adjusted properly (Chapter t). 
D Front or rear sprocket loose. Tighten 'astener>; (Chapt..- 6). 
o Sprockets and/or chain worn. Fit new sprockets and chain 

(Chapter 6). 
a Rear sprocket warped. H a new SPrOCket (Chapter 6), 
a Rubber dampers in rear wheel worn (Chapter 6), 
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9 Abnormal frame and suspension noise 
Front end noise 
o low IIuid IewoI or improper visc:osify oil In 1OrkS. 'IllS can IOUI1O 

lkelpUrting and Is usuaIy accompanied by irregular fork action 
(Chapter 5). 

o Spring weak or broken. Makes a clieklng or scraping tound. Fori< 
oil, when dralned, will ~ve a lot 01 metal particles In it (Cl\apter 5). 

o StiNMg head baaringlloose or dat"na(Ied. Clicks when brikinQ. 
~ and adjusI or replace wtIh .-~ as r>ecessaty 
(Chapters I and SI. 

o Fori< yoke clamp boil. loose - -.n e. tt.. bolts .... tighlened to 
tile specified torque (Chtlpler 6). 

o FOtIIt bent Good pOMlbility if machine ha$ been dropptd. 
R'I)Iace !he sIiderI or tubes with new ones as I'8QIMed 
(CIIapter 5). 

D Front axle or axle pfnch bofts loose. T\ghIen them to the specified 
torque (Chapter 6). 

o looM or worn wt-.I bel!llins1s. a-..ek and replace with .- ones 
as needed (Chap!"" 1 and 6). 

Shock absorber no/ •• 
o FluId IoweI inc:or'Nct. Indicates a leak caused by defectM saaI. 

Shock wit be cov.-ed with oi. FIepIace shock wiIt1 • IWW one or 
seek acMce on repair from a suspenaion specialist (Chapt!ll" 51. 

D Defective shock absorber with inl....-l demage. 'ThI1I ~ in the body 
of the shock and can't be l'I,WTlIIditd. n,. $hoCk must be "placed 
with • new ooe or r.ouiIt (Chaplet' 5). 

o Bent or ~ shock body. RepIlICe the shock with a new one 
/ChapI ... 5), 

o Loose or worn Ihock eI:>sorber ~ Cl-'< and replace 
with IWW OI'IM as ..-sary (Chapter 5). 

Brake noise 
D SqIJeal CilUS«! by pad shim not inslaDed or positloned correctty 

(when fitted) (C/WIIer 6). 
o Scr--I cauI8d by dust on brake PIId$. Usually bnd in ~ 

'filth glazed ,... Clean using brake cIeori1g sot.wlI (ChaptIBr 6). 
o Pads glazed. Caused by exoessNe heat from prolonged hard 

use or from contamination. 00 NOT U5e sandpaper. emery cloth. 
e.rtx>rundum cloth or any otl'ttr .Insive IQ roughen \tie pad 
$Urlacos as abra$iv$s wit stay in the pad ma~ IInCI damage 
the disc. A YW'f fine nat file can be used, but new pIds is !he ties, 
remedy!ChaPter 6). 

D Comaminatioo of brake pads. Oil or brakfllklkl can cause the 
brake pads to chIIUer or squeal. F~ new pads. Identify the cause 
01 the contaminttion. ospaeially ehe<::k the caliptor piston seals 
for I6aking 1Iuid. CI6&n disc thoroughly with brakt I)'$t.., cleaner 
(Chapter 6). 

D Oisc warped. Can ea.se a chattering. clicking or Intermittent 
squeal. USUIIIy aceompanied by • puitating lever and ..-en 
braking. Replace the disc with new OI'MI {Chapter 6). 

D Loose or worn wheel bearings. Cheek and replace with new ~ 
all needed {C1\apt ..... 1 and 6). 

10 Oil level warning light comes on 
Engine IlIbrlc.tion .y.tem 
D Engine oil level low. InapeeI fa" leek or other problem eaUIIng low 

oiIlevei and add reeommeoded oil lsee Pre-ride eheeb). 
o Engine 011 pump dfl/eelMI. blocked oIiltrainer gauu or failed 

prnsure regulator. Carry ovt an oi l prftSUflI check (Chl!)1er 2). 
D Engine 011 Yisoosity too low. Vety old. tllln oil or an irnprcIj:II)r 
~ of oil used In U. engine. a..ge to eorTeeI oil (Chapter 1). 

D c.tns/Iatt or eranksl\alt joo.maIs worn. El«:etsIve wear C8I.tng 
drop In oil pressure. AbnormiII _ QOUId be caused by 01 

11 Excessive exhaust smoke 
White smoke 
o Piston rings waT1 or broken. causing oIlhom the crankcase to be 

pulltd p;lst the piston Into the eombustion chamber. RepIaefI the 
ringt with new ones (Chapter 2). 

D Cy\indfn waT1 or sccnd. Caused by 0Ye0'haating or 011 .-.arvation. 
Install. new upper ct1IOkcase {Chapler 2). 

D \IaIve stem 011 seal damaged or worn. ~ the 011 ..en with 
new ones (Chapter 2). 

D Vatv. guide worn . Perform I complete valva job (Chapter 2). 
D Engine 01 IevaI 100 high. which causes the oil to be forced past 

the ring$. DraIn oil to the proper level (aM Chapter 1 and Pr.nd8 
",""". 

D Head ~ broken betwwn oiI.-...... and cyindur. c.usas 01110 

~I""''''ion at high rPn1 from low 01 level or imPlOl*" weight or typot 
01 oil (Chapter 1). 

Electrical system 
o OiIlflveI switch deleelMI. Cheek the switch according to the 

procedure In Chapter 8. Replace it with a new OI'MI ~ il H Is 
defeetive. 

o Oil level wanWIg LEO delectivto. et-'< /or pinc::hed. Ihorted, 
dlSC:OlVleC1fld or danaged wiring fChapIer 6). 

be pulled Into the combustion chamber. Replace the head gasket 
with a new OI'MI and check the haaCllor warpage (Chapter 2). 

D Abnormal crankca!WI pres$UrislItkln which foo:es oil past the rings, 
usually caused by a clogged braathar. 

Black smoke 
D />J( Mer clogged. Clean the air liIter eIameot or repIac» H with • 

new one (Chapter 1), 
D Fuellnjeclion I)'$t.., malfunc:tioo {Chapter 4). 

Brown smoke 
D JIJt fit.,.. poorty Mated or not nstalad !ChaPter 1). 
D Fuel Injection S)'5tern maIfunetion {Chapt.,.. 4). 
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12 Poor handling or stability 
HandlebBrs hard to turn 
o Steer1ng head bearing adjuster nul too tight. Chee!< adjustment as 

desc!ibed In Chapter 1. 
o SWings damaged. Roughness can be It/!Il$ the bars IU'II to.med 

from ~~side. Replace the bearing. with ~ 0fIM {Chapte< 

". o Races denied or worn. Denting reauItt trom _In only one 
position (8.g., straight ahead), !mm • eoIislon or ~ a poIhoIe 
or from dropping Ihe mao::hine. ~ Ihe bMmgs with '
on. (Chapter 5). 

o SCeemg stem Iubric:ation ~. ea.. ... gr.ase getting 
~ from IIpe or berog washed DUI by high pre$SIQ car washe$.. 
o;,ftS"mbIe st~ head and repack bMrIrIgs (ChapIef 51. 

o Steering stem bent. Caused by • collision, hitting • pothcIe or 
by dropping the machine. AepI_ d~ pM. Don't try to 
"'eighten the st-ng stem (Chapter 5). 

o Front tyre alr pressure too low I,Pr&-rkNl ch<tch), 

Handlebar shakes or vibrates excessIvely 
o 1YrM worn or out 01 balance (Chapter 6). 
o Swingarm bea.Togs worn. Replace the bearings with .-ones 
(~S). 

o Wheeillm(s) warJllld or darNoged.1napect whMIa for runou\ 
(ChIpter 6). 

o Wheel bMtIngs worn. 'M::Im fn;wtI or _ ....... bNMiP can cause 
poor ncking. Worn front bearings ... eauM wobble (Q>apters 1 .... 

o FOItc)'Ok! ~ bolts or handlebar clamp bolts looM. Tlghten 
them 10 Iht specified 10ftIll0 (Chapter 5). 

o Engine mounting bolts Ic>o$e. Wit cause aJtC-w. Ylbratbo wi1t1 
'.<lcreased engine rpm - ensure all the bolts .... tightened to the 
specified torque settings (see Chapler 2). 

Machine pulls to one side 
o frame bent. D6fln~eIy 8USp!:ICt !his ~ the machi .... has be$l 

dropped. Mayor may not be accompanJed by crackl"" rIM. the 
st-rog head, swlrQarm mountings or qiroe mountings. Replace 
the ffame wlth 8 new one (Chapter 5). 

o WIKIfQ out of ~ignmenI. Caused by WnpmpIIr location 01 pie 
~ or horn t>enl $I~ stem or frame (CIIapI. 5). 

o Forb bent. ~bIe the forks and replace the damAgfId parts 
(Chapter 5). 

o Swingarm bent or twisted. Replace the swingarm with • IWW 0fM 
((Mpter5). 

o Fori< oi '-"-' ...-. Check W>d ..:Id or drtlin as ~ 
(Chapttr 51. 

Poor shock absorbing qualities 
o Too hIIrd: 

11) RNI' ahoc~ pre-Ioad Mltling incomlCr. 
b) Forl< 011 re.eI excessive (Chapter 5). 
c) Fori( 011 viscosity too high. UMI B lig/ller 011 (SH rhe 

5pKI1if;arlom In Ct>.prBT 5). 
d) FQI1r tube bent. c.v- " hars/l, sticking ~ ~r ... 5). 
e) Forlr inl"" ~ (Chapter S). 
1) Shock aNtf or body bent or damaged (Chap/er 5). 
Q) Shock ;,ternal ~. 
h) ~ pt8SSUte too high I/"r&-rlde checks). 

o Too.an: 
fJ RIIar~ ~ setting ~t 
b) FQI1r oM JewlIoO low (ChspIer S). 
c) Forlc of ~ 100 ighI (Chapter S). 
cl) Forlc ~ ..-..Ir or broken (Chapter 5). 
e) Forlc or shock of INI<ing (Chapter 5). 
1) Shock /nr.ma/ ~ (Chapr"... 5). 



13 Braking problems 
Brakes ere spongy, don't hOld 
o Low ~ fluid level (Me Pr&-ride checI<s). 
o AIr In hydraulic: system. Caused by n.rt..mon 10 master cylinder 

nu;d level Of by 1ukIqe. ~. p!OtHm WId bINd tnkes 
(Chapter 6). 

o Pad 01' diIc worn ~ 1 and 61. 
o Con.....nted pm. Caused by c:ont.amO-.atlo with 0/1, 

greue, w.ka fluid. tIC. F~ MW pads. Identify the cause 01 the 
o;:onUominatioo, especia!ty ched< the caliper piston sools 'Of" 
I6akiog nuld. Clean ditc IhotoughIy with ~ system cl6aiw 
(Chapter 6), 

o Brake IIuid deteriorated. Fluid it old Of eontaminated. Clfain system, 
replenish with __ 1Iuid and bleed the system (Chapler 6). 

D Master cylincier 1nl ....... ' seals worn Cl( damaged causlog !Md to 
byP8S$ (ChaJ)ler 6). 

D Master cylinder bot'9 scratched by IoteIgn malorllll or brok"" 
spring. Fit a new master cylinder (Chapter 61. 

o Disc warped. Replace dlle wilh new Onto (Chapter 6). 
D Fau~y ASS. Perform ASS operation check (Chapter 6), 

Brake I.ver or pedel pulut •• 
o Disc warped , RepIaee disc with new OI'MI (Chapter 6). 

14 Electrical problems 
Battery dead or weak 
o e.mery fallty. c...-.II.I)' 1UIpI .. 1<OIJ ""'_ which "'. __ 

through ~. Confirm by' termnaI YOItage d>ecI< 
p.pter8j. 

D Broken bIItteoy lerminfII making only oocasionaI contac:t. 
D Batteoy leads maIdng poor contact (Chapt ... 8). 
D Load .~. Ceusecj by ecIditIon 01 high wattagfllighlS Of 

othfIf elecUlcallICOfIStOIIres. 
o Igflitjoo swi1ch c:IfIIKtiyfI. Switch Ii1hfIr grounds (earthsllntetrraltf 

Of fai'- to sh.rI off tySt8m. Renew lhe switch (Chapter 8). 
D Regu'*IOf/rectifler delllClivll (Chapter 8). 
D Alternator statOf coil open Of ahorted (Chapter 8). 

Fault Finding REF· .3 

o Axle bent. Replace _ with new 
....... (Chapter 6}. 

o Brake caIiper bolts loose -lighten the boils to the specified 
looque (Chapter 61. 

o Wheel wwped or otherNiM ~ (Chapt., 6). 
o Wheel ~ damf,g«I or worn (CNpt ... 1 WId 6). 

Brake. drtlg 
o ~er ~ piston ... ..:t. eaus.d by wear ordamage 10 

prston or cyIindef bore (Chapter 6). 
D laYer balky or stuck. Check pIYot and lubricate (Chapter 61. 
o Brake caliper piston seized In bore. Caused by corrosion Of 

Ingestion 01 dl" past deteriorated _I (Chaplet 6), 
o Ca~per sticking on elide< pi", d~ to corrosion (fmnt clllil*1' on 

non-52 models,,,, ,..Iiper on all ytarS). C~ and Il>brieate pins 
and ct>eck dust boots (Chapter 6). 

D Brake pad damaged. Pad material separated from backing J»atfl. 
Usually caused by faulty manutllCturing process Of from contllC1 
with chemicals. F"~ new pacta (Chapter 6). 

o Pads Impropertv Installed (Chapter 6). 
D Brake caliPlll' iI OCOIfIICtiy installed (Cht;>t ... 6). 

D Elo:octricioI system fault. Check for exceuivto curNnllNkegfI 
"..,.- "-

D WIing IMMy. WIing grounded (eMthed) 01: comections looM In 
ignition. charging 01: lighting ~ (Chapter 8). 

Battery overcharged 
o RegulatOl:IfectiIIer deIectIYe. OverchargIng 11 noticed when bllttery 

gets eJ<CeHiYflly WII/TIl (Chapter 8). 
D Battery 1aI.My. Confnn with bettery t ....... YOItage check 

(Chapter 8). 
D Battery ~ too low. wrong type Of size of bettery. Instal 

manufacturer's spedfied amp-nou.. battery 10 handle charglng 
load (Chapter 8). 
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A B 
A8S \Anti-lock brakIng ~.ml A .yst ..... 
Ulually ~ltoniclllt)l controlled, that ,.,,_ 
Inclf>ienl w_ Iodcup during braking and 
~ieves ~)'(hulk: pressure 11 wheel which 11 
abouI to skid. 
Aftermarht Compon&l1ta suitable 10< the 
motorcyc~, but noI prodvctd by the~" 
lTIIIo"IUlac1ur .... 
"'ten key A heQQONll .......:h which fits Into • 
....--I ~ l\0iii. 
AIt ...... t1ng c ........ , lac) c..r ..... produced by 
an "'emaIOl'. Req ..... corwerting to d~ 
~ by. NCtifief Ior~ ~ 
Altemlllor ~mec/\ao"'-vY1rom1he 
eogIne into electrical _ill' to charge It>e 
~ and _ !he ~!rIcaI system. ""'pe .... lamp) A uMit 01 measurement for the 
IIow 01 eleclrIuI c.......m. evrr.." • Volts .. Clhmt. 
""'_-hour \All) M,,,ul'1l 01 ban..-y capee/ty. 
"'nlll,-tllI""nlnll A lorO .... expressed In 
degrM$. Oft", ~ • CCIfIYWltionaIIighI..,;,.,g 
lOfque 101' cylinder _ or mm bNrlng 
fas-. (_IIu~. 

Angle-tlghtenll\i C}I1inder hud bolts 

_ZI A oubawnoe (..suaI1y ethylene glyoeol) 
mixed w~h water, srod Id(jltd to In_ coollr>g 
'YS\""', to pr ...... , I_ling 01 the coolant in 
wint .... AnI~r .. ZI also contains chemical, to 
inhibit torTOtion find the IormIolion 01 lUSt and 
_ depoo.it. INU woukl 1II1I<I to clo<;! the 
radiator _ cooIInt puaages and .iMllIC4 
cooIWIg eIIIdeney. 
__ S)'II«n attached \0 tI!ot kirk lower leg 

(1Iider) to pr-.t fork dive whton braking hard. 
Antl'Hlze compotlnd A c<>II.tir.g that ,.,j"" .. 
the risl< 01 Hlzlng on IUI.,.,. that are subjected 
to high tempe<alu,,,. I.,ch as e xhaust cllmp 
boils IWId oou. 
API American Pe\1~m InttiMe. A Qu.llt)' 
--.., I ... 4·_ moICt oD. 
.t...best.,. A rIM"'" fibn:JuI mn.rar with Olea! 
h"1 ,eslstan<;.. ............onI used In lhe 
corr ....... tion 0/ _ Irie1Ion 1M1 .... ASbMIOI 

11 a '-"" I\azW IWId 11>1 MI crwt«l by braka 
I)'S_ should _ be InhaIad ... lngested. 
ATF AutOlTlOltic T,II\S/T"i/uion Fluid. Ott .... used 
In Iror1tlorl<s. 
ATU AutomItic Tlmlng Un~. Mechanical device 
lor advancing tile ign ition timl r>g on tally ....... 
ATV AI TMaIn VII"IicIe. O!teoclled. au.d. 
MeI pL-r 51c1a-~ ____ 
""la ,,_11 on whicll a _ ~ __ . ,1,1.0 

known .. '1j)IndIa. 

Back"'''' The M10IIIrt of fI'IOYfIman\ beIwe.l 
nMIIIed componenlt whan _ compo:!l'*"lt .. 
I-..klIliI.l.boIIIIy ~ 10 gaw -.. 
Ball baarIng "bewW;g c:onsistitlg 0/ • I"oIIrdeoed 
In_.1I1 OUl1O<" ,ace wllll ha,dened s teel balls 
~the!WO races. 
Baatlng. Used ba\w-. two woOOng surlaces 
10 pt_I _ 0111>1 e<>mp<>nent. end • build· 
up 0/ hell.. Four typee of ~ w. ~ 
UMd on mote<cyclas: plain .,..., bearings. ball 
~ng .. Ulpered ,oIar ~ngs and _ .. --Bevel lit'"' Used to him 11>1 ~ thn;>..9I9O". 
Typical IlJ)p/ication, .... 61"1'" Ilnal driva and 
camIhafI drtve !_ III"'~I. 

Bttvel gears are uaad to turn ilia driYa 
tflrGl.lllh 90' 

BHP Brake Hot~. The BI1t ish 
mehUffiTIIII1t I ... ..-.gine power oulput. ""
output 11 now usually .xptftHd In kilow.tts 

O<W> 
81a.-b.tted tyno S.miIet constn.oclion to radilII 
rvr-. butwith outer beI1l\111M1g 11 ." r.g!e to ttIe 
_lim. 
BIg·end be ..... g The I>MtIng In the end of the 
<XIIlI1KIng IOd !ha!". atlaeheCi to the crankshaft. 
Bleedl"" The proc"s of temOVIng air from an 
hydraulic system viol I bINd nlppla or bleed -. BOHo .... end "descrlpllon 04 ... engIne·s 
<:f.nl,,;_ componenta and all corn_' • ........., ...... 
811)C BtIo<e Top c..I c.-In ..... or pislon 

pooiIIon.. 91iIian tming 11 ",., I><I)IMSId ;, """"" 
or~ ... ~8TDC. 
BUl h A c)'ft1l11ica1 met" or rubber component 
UMd betwHn!WO moving perlS. 
Burr Rough edga I.ft on I component allar 
ITIKlhInhg ... lIS , '""" of excessive _. 

c 
CIm chain The dwIin ..tOch """ drtve Item ttIe 
crrinII to ttIe c.rnsn.ft(1I. 
Canlal. The main C:OO'4» ... ,'1n ., .... aporatNoe 
emissIor1 CDr1tro1 syst.".. (Ca»1om1a marlcOll 0lIl)1; 
CQt1talns ectivBted chereo.' granu leo to trap 
vapoo.nlrom tile !vel l)'St.".. .. ,ller than lIiiowlng 
them to vent to the auno.pherl . 
C .. IeII.,ed AesemobIing IhI pet"apIIS along the 
lop of I CM'" wall. F ... ,~. a CMloIIatad 
__ Dropil ... . .... . 

Cet.elytlc con",rt... "d..-.c:. In the exhaust 
IyStem or _ rnacI*"t ..tOch cocrov.ts certain 

poIuianll .... 11>1 exhausl S- into tau I"IInnfuI - . ChIo",ln.o .",I.m 0escrIc>Ii0n 01 lhe 
cornP<ll*lla which chlor!/e the tNotlery. la the 
iIII«nM .... ....::tn.1WId ~or. 
Clrcllp "rlng ....... ped clip used 10 pt .. ."t 
endwl.. mcv""",,1 of cylindrical PlrIl end 
shafts. M Int...,. circIIp .. installed ..... groove 
.... I houaIng: an e.,omai circlip /itllnto , groove 
on the outs ide of a cvl lnd rlcal 
~ fUeh ... ""'ft. Also known ... StIIP-fing. 
CI •• rll.c1 The .mo.mt of SPIC't ~ two 
partl. For .x ..... pI •• belweMI , piston Ird • 
~, bOII-.. ~ and .p..naI. iIIC. 
Colt spring " .... , 01 elastic ., ... loo.mol In 
vrilw IllM IhroughouI • ¥IhIcIe. for .,..,-,pIe 
_ • apring/ng medUn .... 1I>e ~ trd In 
the ....... trsin. 
Comp .... ,on RedUClion in .. ~u ..... and 
inc:<_ in preuure and temper.I ...... 0I.~. 
caUMd by SQueotzing ~ into • "","her ~. 
Compr .. tIon doIImplng Cor1tro1s tile lpeec the 
~ COI'J'IptSSSe$ when hitting . bump. 
Comp .. lllon . 1110 The ,et.tionlhop bel"..., 
cyIIno:* -..... when the piston ill! 109 deed 
_ IWId ~ YOIutnor when the piIlon iI eI 

bottom dMd <;entre. 
ContInuIty Tlw ~ pIIh h IN IoN or 
-.ctricIIy. UttIt or no ..-.... __ 
Continuity letl .. Se/t.~ bIHper ... t .. t 
light wNcn IndCII .. COtoIinIliIy. 
CP Cend'-""'. Bull> rating COOllr1"IOI'~ tovnd 
on US motorcyclel. 
Crollply ty.. Tyre pll" e",anged n a 
~ patt ..... Usuely IOU" or ... pIjH....cr. 
hence 'PR or6PR ;, t)'tfi siN .,.,.... 
Cu6l"l drlv, R..- dImpet segmentl 
titled _ the .... __ !On'" G".,. 

Iprockl! to ablOtb Iranaminlon __ (_ 
_!notion!. 

o 

CUlh dtlve ",bbers dampen oul 
transmission Ihocki 

!)e.g ... dlac Calibtll"'" dilC tor ..... surlng 
piston poaItion. Expressed .... de\INM. 
Dial gtUgS CIock·type OIIuge -. ~ , ... 
~ runou1lW1d piston poatIIon. Expressed 
In """ ... tncnea. 
DI.phragm The ",bbe< membra ... In. milt .. 
cyllnd .. or carburettor which seall the up~ - . DI~.gm tpI'Ing "single ~ pIIt. lhen 
_ In dul_. 
Direct cu ..... t (dcl Current produced by. de - . 



O...,lrbonl .. Uon The process 01 r.movirlO 
caroon depos/It - Iyl)i<;aty IrQm u.. c:ornbo.4lior1 
ctwnbtf. ~aW" and """"""' portfsys'om, 
Detonation c..truc1l.. aJl<l <lamlgln\! 
"plosion 01 'ueVai, ml~lu'" in combustloo 
cIIar'nOw Instead 01 conttoIled buming. 
Olod, An ,lectrk:., valve w~i<:h only .' ~w. 
current \0 IIow In one directior1. Commonly UMd 
In ~ ..... s_ Interlock systemL 
01.., v_ !or rotaty v_I A induction aysc.m 
UHd 00'1_ two-stroke...-. 
Doubl' o •• ,'hudeamshaft(DOHC) M~ 
IRat ...- two overIINd camshMts, ......... !he 
IntaI<.I ...... ....:l _for !he ._ ....... . 

~ A tooU>td be/I used to "-"ill """
to t~ ._ whMI on ........ ITIOlorcyc1u. " 
"" .... _ , ~u also been used to drive the 
camsl\ll1It. I>'\YebeIIs .... uso.oaIy ......0. 01 K ........ 
Ori .... tu.tI Anyallaft used 10 transm~ mollor1. 
Commonly Uled w~en relerrlr.g to the Ilnal 
~It on shalt drive motorcycles. 

E 
Earth •• Iu.n The ,.,"' .. paltl of an electrical 
cIrcuiI, ulihItIg Ihe motort:ycIe', Ira",.. 
ECU (ElKlronlc Control Un;Q A compute< 
~ <;:OII\tOIa (Ior ntInce) an Ignjbon .,.s*". 
or an n -Iodc braU'Ig sysIwn. 
EGO EKhIoust Gas Oxwen sentOt. ~ 
c.IId ,lMn/xIIo....-. 
~ The fUj in • '-Hcid bIItt.y. 
EMS (Enll'''' Management Sy8tlm) A 
~ conttoIIed syII'em _ ~ It-.. 
, ... , 1n1-<;11on and the Ignition systems In an 
Int.-Ied fu/lion, 
EndflOlII The amour>! of lengthways ~ 
t>eIW"" two pan •. As 8lIPlied 10 • crankshaft, 
u.. distance that ,.,. crankshaft can move ak!e
to·aIde In 1101 crankcMe. 
Endl ... cha in A chain having no )oining link. 
Common .... lor cam ch.ins .nd Iln.1 drive ..... 
tiP (ti:<l .. m. Pt ....... , Oil type IIHd In 
Iocatione __ Ngh loads are applied. sucII .. ---I!v,pot,U", . mlulon control .yel.m 
~. ~!IIed CIristIIt which"",,
,.,.. vapours Irotn the tank ",u. Ih.an IIIIowIrog 
tl\etn to ....... , ' 0 the tin"lOllph .... U .... ,1y ooIy 
litIod 10 Cdf<>mIr, models ..-.;I .-rod to .. WO 
EIII4J> aye*". 
bp.n.1on ch.mtMt SechO<l ot 'wo" ' ,oI<. 
engln. e>c~st S)IIlem $(I <ktsiOnod 10 impr .... 
engine etllclency and boos! power. 

F 
FHier blade or g'lI\Ie A thin strip or blade 01 
hlrdeood "&eI. oround 10 an . ' KI Ihlckllt .. , 
IIHd 10 ~ or measur .. deanlnca betw.., -. Flnel drlvto Description of the drlvl from the 
ItInI/T"OuiorIIO the ... ........ lItuIty by cI*n 
or ntt but ... 1,,",,1_ by_. 
FIring Mde. The ord .. In whicI"i tM engine 
~ 11 .. , or ~ !heir pow" .tr()Qe, 
bfOIr"O*IO w!Ih the ....,.".. one cylinder. 
FloodIng TtIm UMd to <lescribe a hqI ,.,.. ItYII 
In lilt cttboftIlor ao.t ~. ~ 10 fuel 
o....nlow. AI", r., ..... le ... c .. ss lu" In tht 
cornbultoon chamt.., du .. to i""""KI atartlng 
technique. 
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F ... ler>glh Yha no-Ioad atat .. 01 a ~I 
wh ... "",,,ulfld. CIUlch, val..-.nd lorI< epring 
l..-..gthl are m.asurad at ,est. wltholJl any . -FrHpI8y Tht..,.,.,..., t of 1nl." t..IQflIwoy ..::tlon 
le kes plac •. rha Ioosanes. in , IInkaOI. or In 
..-nbIy 01 ~ .. bM_ the InItlaI ~tlon 
oIlorc. and Idual ~. For .xample. ",. 
.. ~ ",. """ brake peodail'l'lOVM tlaf<n the ... brW._. 
FII" IniKtlon Yha fuellllr mlxtu .. la .....rered 
~ and dftcted Into the ~ Intake 
portt (Indirect Injection) or into IM cyIindarI 
(dQo;t ~. Sensors supply inIormItion on ...... 1PHd _ conditions. 

FueL/alf ml.,u" TM cnaroa 04 , ..... ..-.;I .. 
going Into ",. engine. See Stoichiometric: .-. 
FUM All elKtrical d .. ..;.:. wfllcti protectt I 
circuit agalnlll ItCCldentai ovot<load. The typical 
tuse contains a lOft piece 01 m.ta l which I. 
ulibreted 10 melt at a prldet.rmi"ld cu""" 
!Iow ( .. xpresaod as amps) and break lhe dn::u~. 

G 
Gap Yha <!i.lanCe lilt! spark """t t .. vaI In 
jumping "'om the centl"l .. "",.od .. 10 tM ..,. 
""'trode In a -" plug. Also .. ,.,. to tht 
distance bet_ the Ignition .otor and tM 
pIdnJp cciI ... ., IIIecIn:wIIc ignition "**"" 
Gllk.1 """' Ihin. soft tTUllwl - .....-IIy coo1<. 
tafdoo.rr:t, Pbettos or 10ft met.r . Imlahd 
_ .... two ""'laI wo1aces to ......... , !lOod 
.... For i>IstIncfo. the cyIinde< heed ~ ..... 
lhe joint bel ... """ lhe block and tM cylinder .-
GauO' An Instrument ~ display ytad to 
", ... "It", .... yl' .. ""' ...... 1"" •. A gauo. wllM a 
movable poInoer 0r1 a dial or a li. ad scall II an 
analogu. ga uoe. A ga"lle wllh • nym .. lcal 
tMdoul la callood • dig~aI gallll". 
Gear...- Tht drive .. tio 01 a pM 01 oeaa In • 
gMItIox. calctlatlld on IhIIIr runbar oIIMIh. 
Glau-butllr'll _ Honing 
Grinding Pfo=-o "" ~ tht v ..... rand ....... _corn.:! ..... in the ~_. 

Gucto-on pin Yha $h.afi wNch connacll the 
c:omac:tloOO rod amaII-end with the pIoton. Oft", 
caIIad a pislon pin or wrist pin.. 

H 
Helical ~ ... GMr teeth are sIig/1t1y curved ..-.;I 
ptOduca 1eu tfW nois&ll"Ia! stralght-cu\ gaatI. 
Often ustd lorprimary drives. 

In l lalling. HIllcol' m .. ao InHft in I 
cylinder head 

H.tlcoll A ''''_ Insert ._1, I)IIlam. 
Commonly used IS' .Ipal. lor I l rlppec1 Spa'" 
ph", ~ (_ 1II .. ltnollon) • 
Honlog A proCeSs ustd to bt6lk down the 0 .... 
0r1 a cylinder 00,. (also callad OI81'·Dustlno). 
Can .Iso be ""rriad out 10 tOIIOh ... rebo.ed 
cylinder 10 aid ring baddinjj>-in. 
HT (High Tension) 0asctIp!l0n 01 the elKtrIcaI 
dra.Ot frr::w>1 the secondary winding of the ignition 
ccillO the SJWk ~. 
Hydrallllc: A liquid filed system _ 10 tr.....vt 
pr........ "'om 0l'Il component to .not".... 
Common uses on motorcydM ... bt.ket and -Hydro .... l.. An Inttrurnant lor ..... turlng the 
IIptCific onMIY 01 • _-acid t..nll)'. 
Hyg,olcopic W,I .. absorbing. In motorcyda 
appIicolions. braking ~ W'iI be rado.ootd W 
DOT 3 or 4 hydraulic fluid abSorI>I; WIter ffom ",. 
air - care musl be laken 10 ~eep new btI~1 fluid 
in tightly _led containers. 

Ibl ft Pounds-Iorc. I..." . All Impartal unll 01 
lorque. Sometimes wriIIen IS ft·lba. 
Ibl In PoIA'>d-""'" Inch. An Imparltol un;! of 
lorqua.1ppied to CQI ........ ota __ a v.y law 
1_ Ia~. SomaIimIa wrtnen IS In-Iba. 
IC ArltnYiation for Intagrat.:I ~ 
Ignition adv,nc. M.- 01 inc.-ing IM 
!Imino 01 lilt! spatk al hlg/llt angina tpeodt. 
Oona by mechllnic:al m ..... (ATV) on Htty 
IngIIMs or """"'onicaIly by the IgnllIon control 
unit on la,.. eng;n.. 
Ignition timing Yha rnornenI 11 w!"iOcf1 !ha Spat\< 
plug IIres. expressed In the runbar 01 crank&hall 
o:teorees oel ... lilt! poston tMCrIIIS the lOP 01 ~ 
, trok', or In the "'-""bet 01 milllmel' '" before lhe 
piston raacha the top 01 ~ Itrok •. 
Inllnlty ( .. ) Description 01 .n open·clre .. ~ 
aIactrIcaI amt •. wIwI<I no continuIty.~ 
invatted lorb (upaIde down lorI<.aI Yha ...... 
or lower legs .... held In the ...... '" ..-.;I the fort< 
tubaiI or atanc:I"IIons .... connectad 10 the wheel 
axIa ~ Less III\IPJIII"IO MigI"ot and lIi1fw 
COI.wtIicn Iha'I <:CIfIWIfItiona Iorkt. 

J 
JASO 0uaIiry standard lOt 2·WOkaolt. 
Joule Yha unit 01 electrical .-..rgy. 
.k>unuI1 The bearing 1IUIf_ 01 a II1"II11. 

K 
Klcklt.rt M""hanlcal meant 01 tymlng th. 
engine """ lor ltarting _ . Only u .... ,1y 
ftnod to mopeds. $Il\III capacity motorcydal and ""--I<JU lwitch Handeba.-mounlad Iwhch for 
_0IfICY Ignition CUi-OUI. Cutt the ignition 
circuit on an mod .... "'" add~lon.-y pr ...... t 
.,.,.. _ openItion on DIharL 

km SymbcllOt ~ 
kmh ~for"""-' per how. 

L 
11mbda (1..1 Mn... A ..., ..... 11110<1 In ..... 
exhaust system to measu" thl exM lu" gas 
""yo"" conlent (excess ... lac~or). 
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Lapping _ Grinding. 
LCD AbbrevIaIlorl fQf liqoJid Crystal Oisplay. 
LED I\bbrovIo.tion lot LIght Emitting Diode. 
liner A steel cyiind&r I;~er Inserted In a 
aluminium Blloy c:yIlndet block. 
Locknlll A nul used 10 lock 81\ adjustment nut, 
0< DU'. threaded CO<'r1poneo\. in place. 
Lockstopa ThIIlug. on lhe lower tri~ft clamp 
!YOke) which ab<ll \hoM on the frame, pr_ling 
handlebar·!(>-fueI tank contacI. 
Lockw •• h.r A form 01 wa.h .... designed to 
~t an attachng nut from womng loOM 
LT low Tenalon Description ollhe .'""t.icat 
circuit from Iha power .upply la I~ primary 
""""'""0 oIlhe igt1~ion coil. 

M 
Main bearlnlls The bearing" betw .... n Ihe 
crankshaft and crankcase. 
Metn'lInence-I ... IMF) battery A sealed 
batt&ry whicl\ caooot be topped up. 
Manoma,e. Mercury·filled cal ibtaled tube. 
used to measure Intake tract vacuum. Used to 
synchronise carbu,ettor1l on mutH-cylinder 
MgiMs. 
Micrometer A preci .. on measuring Instrument 
Ihal measur •• component wt.kle diameters 
(see UI""tnotIon). 

Tappet ahims"nI measured with" 
micr<>mete. 

MON (Motor ~ Numberj A measure 01 a 
fuel' . ,,,,,;Stance 10 knock. 
Monog"- oil AA oil with a single~. eg 

"''''''. Mor>oshock A single suspension ur"lll linking the 
swirlgarm or suspension inkag& 10 the lrame, 
mph A.t>InvIation tor miles per hour. 
Muttigradol oil Having a wide "';SCO$iIy range (eg 
lOW40). Tha W stands for Wint"" tMus tMe 
viscosity ranges ffom SAEtO when cold to 
SAE40 when hot. 
Multlmete< AA eiectricaI test Iostrument with the 
capability to m"""ure VOltage, CU(fent and 
reslstanca. Some met",s also i<>corporate & 

contir>l)ity tester and buller. 

N 
Needle roller beenng Inner race ot caged 
needle rolle~ and hardened outer race. 
E>;ampIoe 01 uncaged r.eedte ron.n can be lound 
on some e<1glnes _ Commonly us-ed In rear 
suspeIl.lon applications arid In twc·.troke 
&ngir.es. 
Nm Newton metres. 
NOx Oxides 01 Nitrogen. A common loxlc 
poll"'anl em~ted by petrol er;gines al higher 
temperatures, 

o 
O~I~n. Tl" """'"U'. "I. lu.t·, ,.,I.t",,,,,,, 10 .. " OE 10ngloel Equipment) Relates to 
compor>erltl fitted to 8 motorcycle as standard 
or repacemerll parts SUpplied by the II"IO!CfCyde 
manulaclurer. 
Ohm The "n~ of electrical resi$ta.-.ce. Ohms _ 
Volts + C""""t. 
Ohmmeter An Instrument tor m ..... ..,rlng 
&lectrical r6$i$~. 
0 11 cooler S~stem lor d ivettlng eng ine 0 11 
outside of the engine to a radiator tor cooling ..-Oil Injection A s~5t.m 01 two-stro~e engine 
lubrication wh .... oil .. PII",!>"fed to the engi". 10 
accordance with tlYottle position. 
Open_clrcUt AA electrical condttion _8 there 

.. 8 break ir the flow of eIec\rIciIy • no continuity 
(high fflSiS1MOe). 
O-rlng A 1\'P" of sealing ring made of 8 special 
rubber-like material; in use. the O-ring is 
compo-essed i-'Ito a groove 10 provide the sealir>g -OveNllu (OS) Term used lor piston and rlng 
size optIoMlitled 10 8 rebored cyIir>der. 
Overhead cam (aohc) engine AA engine w~h 
single cam,haft located on top 01 the cyl i<\de< -. o-t.ead valve foIw) engine AA engine with the 
vat." located In the cyt;nder head, but with the 

"""'"""" Ioca!8d n the engr.. block or """""""', 
Oxygen sensor A device installed 10 the exllaYst 
system which ""*" the oxygen CO<1tf)(lt ... the 
exhaust an:! converts this information into an 
00Iectne """,..,1. Also ",.IIed. Lambda 0$«00<. 

p 
PlntlgaulIs A tn in strip of plastic thread, 
available In dillerent ill.,.,., ~~ed lor m"""u~ng 

cIeara"""", For example. a strip of PlastOg""ll" .. 
laid acress a bearl"O journal, The parts are 
a~~embled and dismantled; the width 01 the 
cllJ~hed strip indicates the clea,a<>ce belwaen 
journal and t>eaMo-
Potarlly Either negative or positive eatth 
(ground). detarmined by which baUery lead Is 
CO<1nected to the Irame (earth return). Mode<n 
motorcycte. "'" usually lIfIQative earth , 
Pre-Ignltlon "aituation where the NaVair 
mi><t ... e ignI".es before !he $j)8tI< pk>g fires. Oftf)(l 
d ue to a hot spot In the combustion chamber 
c aused by carbon bu ild·up. Engine has a 
l&ndency to '1\111""" _ 
Pra-Ioad ( ... spe-nslon) The amount a S!>ring .. 
compressed when in the ..nIoaded state. PreIoad 
can be applied by gas. space< or mechanical 
adjuster. 
Pr . ... I. Tta method 01 angine lubrication on 
older two-!troke engines. Engine 011 10 mixed 
with the pelrol In the tuet tank In & specffic ratio. 
The fueVoil mix Is &ametlmes referred to es 
"patrOiI". 
Primary drtve Description of the drive tram the 
crankshaft to the dutell. Uwally by gear at elIaIr1. 
PS PI_.,Arke - a German Intafllretatlon of 

"'. PSI Pounds·force per square Inch. Imperial 
maas.urem.nl of tyre pressure a<\d cyl inder 
prest;,-"e ...asu","*,1. 
PTFE Po~e"allu r08lhylene. A low Irlctlon 
~~. 

Pul .. secondary air Injection ayatem A 
process of promoting the burning of excess fuel 
"'-' in ."- """_, g_ by ""'li"9 I .... h ... 
;"to the exhaust ports . 

Q 
Ouartz halogen bulb Tungsten filament 
SIIrrOUoded by a halogen lIas. Typically used k:r 
the headlight (_illUstration). 

R 

Quartz halogen headlight bulb 
construction 

Reek-and·pinlon A pinion g ..... 0<1 the end of , 
shaft that matos w~h a rack (think 01 a yeareel 
_ opened up and laid llat). Sometimes used 
... dutch operating S)'llt""'" ' 
Radial play Up and down movement aoo'" I ... , 
Radlat ply ty .... T)'I'1' p lies"", aCn»II Ir.o 'I'M 
(from bead to bead) and around the 
circumference 01 the tyfe. L""" resi.tant 10 tread 
distcrtlon than othe< tyre types , 
Radlato. A I ~uld·to- al' heal transle, device 
deslgflfld to reduce the temperature of tM 
coolant in a liquid CO<lled eng~, 
Rak, A lootu((l 01 st&M1ng geometry - the angle 
of the stewing heed In relation lO'he venk;al ( ... 
lIIus!nltion). 

Steering geomatry 



A~ Providing a new worlliog surface to III<'t 
cylind&r bofe by boring out the old surtac •. 
Nec"ssltat ... the use 01 oversize piSl00 and 
ring •. 
Rebound damping A means of controlling Ihe 
osc;/\atiorl 01 a suspension <ri! $pirIg aft"" ~ has 
boon compr~sed. Rni. ts Ihe spring's natural 
len<!ency 10 boooce tlaock after being compressed. 
Rectifle< Device for colWertir>g the 80C output of 
an alternator into de for bait&!)' ctwo<ng. 
ROHId valv. An Induction system commonly 
lJStId on two-stroke ""9iOO5. 
Regulator Device for maintaining the chargill!l 
voltage from the generator or alternator within a 
specified ranoe 
Relay A electrical device used 10 switch r.eavy 
CI"' ''''\ OIl aoo off by using a low ".....en! au.~Wy 
circu~_ 

Rul""n". MfIa.ur$d In ohm •. An electrical 
component'. aMity 10 pass electrical C\Kfent. 
RON (Resurch Octane Numbefl A meaSUfe 01 
a fuel's resistance 10 knock. 
rpm r'9VQ/(Ition. per minute. 
Runoul The aml>Unl of wobble (in-an<l·pul 
move""",l) of a _ Of sI;a/l as it's rotal6d. 
Thearnounl a Shalt rotates 'OU\·of·tr1Je', Theout· 
of·11)<J<'Od condition 01 a rotallrog part. 

s 
SAE (SOCiety of Automotl • • Eng ln ... ",) A 
standard for tne visoosity of a fluOd. 
Sea lant A liquid or pasta used 10 p ' &V$nl 
leakaoe al a jolnl. Sometimes used In 
conjunction w~h • \jMI<1II. 
Service lim it Te,m /0, the point whe~ a 
cO"'PQnent 10 no Ion go. u .... oblo and mvo' b" 

-'" Shaft drtve A mIIIhod 01 transmitting drive lrom 
lhe lransmiasion \0 lhe rear wIleeI. 
Sh&ll beartngs Plain bearings consisting of !WO 
shell halves. Most olten used a. blG·end and 
main bearings in a lo-ur·.troke engine. Oft"" 
called bearing inHrts. 
Shim Thin space<. cornrnonIy used 10 adjust the 
clearanc$ 0' ,elative positions betw&fln two 
parts. For example, shims inserted into or 1..OCIer 
tappet. or Io4Iowers to control valve elearancea. 
CiearallCe is adiusted by changing lhe thickfless 
of lhe shim. 
Short_c irculi An electrical condition whera 
cur ... nt shons 10 earth (gro-und) bypassing the 
drcu~ component •. 
Skimming P'oooss 10 COr'I"e<:I warpagll or repair 
a damaged surface, eg on brake dOses or drums. 
Slide-hammer A special puller tt>at "c".w. into 
or "-<>01<. onto a component suc/1 as a shall or 
bearing: a heavy sl iding handle on Ihe shal t 
botte>ms against the end of lhe shall to knock the 
component tr&fl. 
Small-end bee ring The bearing In the upper 
end 01 the wnnecting rod at itsjolnl with the 
gudgeon pOn. 
Spal1lng Oamage to camshaft _ or bearing 
journals shown as pOtting of the worI<ing surface. 
Speeillc lI"'vIty (SO) The state of charge of the 
ek>ctrolyta In a lead-acid battery. A measu~ 01 
lhe ek>clrolyte's density compared will1 wat .... 
Stnlight-cul gee ... Common type \I83f used 011 

geart>Ox shafts and for oil pump and waler pump ,-
Stanchion The Inner sliding part of the tronl 
forks. held by the yokes. Often called a I"'" tUbe. 
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Slolchlometric . allo The optimum chemical 
air/lulll ratio for a pet ... engine. said to be 14.7 
parts 01 air to t part 0I1ue1. 
Sulphuric acid The liquid (eiecItotyte) used in a 
lead-acid bat ery. Poisonous and extremely 
corms""e. 
Surface grtnding ~appingl ~ to """""" a 
warped gasket tace. commonty IISed on cylir<!eo" -. 
T 
Tapered-roUer beartng Tapered Inner race of 
caged ~Ie ... lers and separate tapered out ... 
race. Exa"'~es of lape. mller bearings can be 
Io<.ir<:I on st&e<'rlg heAds. 
Tappet A cylindrical component whlctl transmits 
mOlion f ,om th cam to t rn. valve stem. either 
direclly or via a pushrod and ,oc~er arm. Al$O 
called a cam~. 
TCS Traction Controi System. AA electror»cally· 
controlled systom whOch SOOIlSSS _ spin alld 
red..ces engine speed accordingly. 
TDC Top Deed Cer1tra denotes thal the piston is 
at it. highest point in lhe cylirde<. 
Thread-locking compound S<>ution Ilppbed to 
lastener threads to prevent slackening . Setect 
type to su~ appIicatiort 
Thrust wash. A washer posi!loned between 
two moving componenl. en a .haft. For 
example. be\w...., gear pOnions 011 gearshaft. 
Timing c!>ain See Cam Chein. 
Timing light Strobosoopic lamp lor carrying out 
ignition timing checks with the ..-.gj"" running. 
Top·end A description 01 an engine's cylinder 
block. head aro vallie yea. components. 
Torq ... Tu","," or twlsling force about a Shalt. 
T"""", _ ng A prascribed tighwm specJlled 
by It1e motorcytle ffI3i1IJ!actI.X ... \0 en""", that the 
bolt or nu! is ~ured correc\ly. Undertight"";ng 
can 'esult in the bolt or nul coming loose or a 
surface not being SMled. Overtighl""ing can 
""",K in stripped ttv"ead:s. distortion or damage to 
the ~being retained. 
Ton. key A ,,"x-point wrench. 
TnI.,... A strlpa 01 a second colour applied to a 
wire Insulator 10 distinguish that wire f rom 
another OIIe wlth the same colour insu lator. For 
e;<llJ1"lple , arlW is often used to denote a brown 
insulalor with a white trace<. 
Trail A featuro of .teerlng geometry. Distance 
from the steOOng head axis to the tyre's central 
contact point. 
Triple clamp. The caSI components which 
extend from 1118 'Ieering head and support Ihe 
lark stanchions or IUbes. Often called fork yokes. 
Turbocharger A ~ntrijugal d&vice, driven by 
exhaust gases. that pressurises the Intake air. 
Normally used to increase the power output from 
a given engine di$placemet1t. 
TWI Abbr&Vi.tion for Tyre Wear Indicator. 
Indicates the Io::ation 01 the tread depth indicator 
bar$ on tyrea. 

u 
Universal joint or U-jolnt (UJ) A double-pivoted 
COMeCIion for transmitting power from a driving 
to a driven sllall Ih ' ough an angle . Typically 
Io<.ir<:I in shall drive assamblies. 
Unsprung w eight Anything oot supported by 
.ho biko'~ ~~,p"n.ion (I" the wh ..... l. tY."3. 
brakes, final drive and bottom (moving) part of 
the suspension:" 

v 
V.evu", Ij_UIjU Clock_type 9,w9_ to. 
measuring Intake tract vacuum. Used tor 
carburettor synchronisation on multi-cylinder 
eng;nes. 
Valva A device through which the I\oW of Iiq~id. 
gas o. vacuum may be stopped, started or 
regulated by a """,eable paf1 that opens. shut. 
or partialty obst,ucts one 0' more port. o. 
passageways. The intake and eJ<.haust valves in 
the cylinder hMd are 01 the poppet type. 
Valve cl ... ance The clearance betw"" Ihe 
valve ti p (the end 0 1 Ihe valve stem) and the 
rocker arm or tappeVlollower. The valve 
clearance " measured when the valve i$ closed. 
The correct C"",,",,1ICe ls Important _ if 100 .rnaM 
Ihe valve won't close fu lly and will bum out, 
whereas if 100 large noisy operation wiU resutt. 
Yalve 1111 The amount a valve i$ lilted off its seal 
by the camshaft lobe. 
Valve tlml"1l The exact setting for the opening 
and closing ot the velve. in relation to piston 
po$ition. 
Vernier callper A precision measuring 
instrument that measures Inside and oulslde 
dimensions. Not qu ite a. accu.ate as a 
micrometer. but mora convenient. 
VlN Vehk;lft identification Number. Term for lhe 
bike'. engine alld frame numbers. 
VI.coslty The thickness of a liquid or ~. 
rasIstance to flow. 
Volt A un~ for express;ng llleclfic.al "pressure" In 
a circuit. Volts ~ curmot x ohms. 

w 
W"t ... pump A """'''"" ic<olly-tJr''''''' <l<>vk;" for 
movfng c:ooJant around It1e eng;ne. 
Watt A unit for expressing electrical power. 
WatUI _ votts x current. 
We." limit see ServIcoo limit 
Wet lI""r A liquid-<X>Oled engl"" design where 
the pi$lons run In liners whiCh are directly 
surrounded by cooIai1l (SH lIIustnltionl 

Wel liner arrangement 

_Ibase Distance from the contra of the front 
wIleeI to the centre 01 the rear _ . 
Wlrmg harness or loom Describes the electrical 
wires ru~nlng the length ollhe motorcycle arid 
enclosed In lape or pl8$tic sheathing. Wiring 
coming off the main harness " usually refen-ed to 
8$ a sub harness. 
Woodnrfl ka~ A k\!y of seml-c~wlar or square 
&eetion used to locate a gear to a shall . Ollen 
used to locate Ihe alternator ,otor on the 
crank5l>oft. 
Wrist ~n Another ""me for gudgeon or piston 
~. 
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Note: Referetlces rtIroughout this indeX are In me torm - "Chapter ~ • "Page ~ 

A 
Air filter - "28 
Air filter housing - 4 ' 5 
AIrlnductlon.~ IAlS) - \ ' 11, 4' 20 
Altemator -8' 25 
Anti-lock twak •• ~Iem (ASS) - 6' 27 

B 
Battery - \ ' 28, 8 ' 4 
Bearings 

main - 2' 42, 2' 49 
stewing h6ad -, , 25, 5- 14 
swingarm - 2' 49. 5' 19 
wheel - \ . 23. 6' 24 ...... 
IIfltHock btake Iyst_ v.BS) - 6027 
bleeding and IIuid e/'WIgoI- 6' 19 
calipars - ,.23, 6, 5, 6" 4 
discs-So9,B' 16 
fauk finding - 6. 27, AEF. 43 
~uid level chock - 0' 14, , . 23 
II"""'ffiI informlotiQn - 6' 2 
hoses and fittings - "23, 6' 18 
IeYIJr - S.7 
Iight-a·a 
master cylinder - \ ' 23, 6' 10, 6' 16 
pads - "22, 6' 2, 6' 12 
pedal-l . 21,5· :! 
switches-B ' 14 
specifications - 6' \ 
syst&m check, - \ ' 20 
tOl'QOO settings - 6 " 

BrakeltaU light bulb - 8" 1 
1JOd)'W0I'k - '0' et Hq 
8ull» -8' 2 

c 
Cltblel 

clutch - \ ' 12, 2· 23 
~_1'12.4' 16 

CeI~ -I ·Z3.I!I-S.1!I-14 

c.m ch8in lensiofMr - 2' 11 
can ch8h, tenIK:Iner bI8de and 

guIdes-2' 17 
C ..... 1wtfts and follow ... - 2012 
Cmlytk: convert_ - 4' 21 
Charging system - 6- 24 
Clutch 

cable - '-'4, 2' 23 
ehec::k - 2· 5 
...... ·5· 7 
flU! fW"<Wlg - REFo39 
ffIfTlO\/II and instaliltion - 2-25 
IIWiIch-8' 19 

Cooling syStem - 3-' oK Hq 
eooIan: change- "18 
eooIan: level che<:k - 0" 4 
coolant reseNQir - 3' 4 
fan end fan ~ay ~ 305 
g«oenIlnIorrnatiofl ~ 302 
hoses and ooioos ~ 309 
...:!'-tIr ~ 302 
specifkations ~ 301 
sysMmchecl<5 _ 10 16 
tempelatUO'fl sensor - 305 
therJnc.stat - 306 
1QtQU8 settings - 301 
wet.". pump - 307 

Con....:tlng rods - 2042 
Conv. .... 'on Il'Ctors · REF026 
Componel1tlocatlons - \ 03 
enonk.,.. ••• Id cyIio __ • - 2000 
CrIonkc:eM _alioo, ....:1 ...... 1 .obt» -~ 

C ... nkeh.1t Ind mlln bearing. - 2049 
C ... nkehllt posttlon (CKP) " nsor _ 4010 
Cylinder comprelllon ~ 205 
Cylinder held removal and 

In&tellation - 2 018 
CylInder head and va .... overhaul - 2019 

o 
Olmenllonl - 1)0 11 
Olaca - 609. 6018 
Onv. chaln -OoI3. ' 06.6033 

E 
Elec:tric:IoI system - 801 et seq 

aII_'or- 1028. 8-25 
ba~-604 

braQ IighllwiIeh - 8 0 14 
brak.ttloll light bWbs - 8 0 11 
charging Iystem - 8024 
clutch switch - 8019 
fauH finding - 803. REF043 
fuses - 802. 806 
~ Ir'Iformetlon - 8 0 3 
~swilch-8017 

~ ....:I sideI9rt bulb - 80 8 
hom_ao 20 
igritIon swilch _ 8016 
igritIon system _ 4021 
insrn..on-t clust.". - ao15 
lighting system - 807 
neutral sw~ch _ 8018 
o/Ilevet ~sor _ 8021 
ragulatorlrec\ifler - 8026 
_land awil<>ll ~ 8019 
specifications - 80\ 



epMd stnSOr - 4 ' 12 
start ... ein::u~ CUI-oil relay - 80 19 
3\or1.O<" motor 8'~2 

.\fIrt ... relay - S021 
1a;llighl- SoS, e o12 
tcwque sellings - e02 
tum aignalassembOes - So13 
t ....... signal bulbs - 8' 13 
turn signal cft;uit check- S' 12 
_nng and ndicatOl' lights - 80 18 
wimIJ diagrarM - a · 28 to 8 0 37 

Engine - 2" at ~ 
~_2'42 

c... eI*n IIInIiooer - 20 11 
c.-n en.m and bIades- 20 17 
e.ms/'IIIft and folowers - 2012 
component access -205 
connecting rods - 2042 
cran~case - 2060 
cran~ahaft - 2049 
cylinder bores - 2060 
cyIIr>der com~ - 205 
cylind« n.ad - 20 19 
I .... ~ finding - REFo36 
gener'" Wormation - 20 5 
oil "'<I Mer change - "19 
oiI~-2'34 
oiIleYeI check - ()oIl 
oil p.es$I.ft - 20 a 
oil pump- 20 38 
oiIlII.mp - 2035 
0Yert\alA - 2.g 
piston rings - 2048 
~slon5 - 2046 
p<essure relief va.ive - 2035 
removal and installalion - 20 a 
"",,"ing.in - 2061 
~eetor (!rum and 1OI'ks- 20 58 
speeifiealions - ' °2, 20' 
torque settings - \ 02, 204 
transmission shaII- 2052 
valve clearances - ' °29 
v .... cover-2· 10 

EI'I$IM t:OntroI unit (ECU) - 40 23 
Engine ~ sySl IO'ITI - 4° ' oH Nq 

Engine "umlNor - 009 
EVAP.~I .... _l · 12 
ExhIIult<;owIing _7 0 e 
ExhIIu.t IY'tam - 4017 

F 
Fllrlnil pan .... - 704 
Fin and fan relay -305 
F .. l ldl. unit _ 4015 
F .... ncode. 

ABS- 6028 
..... ~-4·7 

Immot;"h' -40 25 
f ....tt finding - REFo35 to REFo43 
Flit., tM19l"') - "19 
FootrHta - 502 
Fon. 011 chan.s.e - 5' 8 
Fork o....maul - 5' 9 
FOf'k .... movo' ond Inolo"otlon /i· 8 
Frame - 5' 2 
Frame number - 0' 9 

Front bre ke 
calipers - 6' 5 
d lQ.Ol) 6 ' !) 
18_-5' 7 
I\QhI switch - 8' \4 
maslef cy1irder- /i' 10 
pads - 1022, 6' 2 

Front fork oil chenge - 1· 25 
Front mudguard -7· 8 
Front ......... sIon check - 1' 24 
Fronl wheeI - 6022 
Fuel intection """Iem 

eompc:onentI- 4 ' \0 
description - 406 
laoII diagnosis and codes - 4' 7 

Fuel """Iem 
laSI Idle unit - 4' I 5 
general informalion - 4. 2 
. ail end injectors - 4' \5 
pump and presoore regulator -404 
pump>elay-4 0 ' 3 
tpeeificltiQns - 4 ' \ 
Ihrottle bodes - \ ' \0, 4 0 I 3 
tank - 4' 3 

f uses - 802, 806 

G 
o.arctlenge 

IeYe' - 5' 2 
rnechar<sm - 2' 32 

H 
Handlebars end levars - 5' 6 
Handlebar . ... itch - 8" 7 
Headlight elm - 8' \ 0 
Headlight bulbs - 8' 8 
Headlight and NIay:s - 8' 7 
Horn -8' 20 
Hoses and ~ - \ ' 23, 3' 9, 6' 18 
HT coils - 4'~2 

IdIeIPHd - \ ' 10 
Ignition 

coils-4' 22 
cren~shafl position sensor - 4' 1 0 
ecu - 4' 23 
general infOlm8lion - 4' 2 
Ig,,"ion .wIt=" - 8' 16 
specifications - 4' 2 
system ched<s - 4· 21 

Immoblll_ -vstem - 4· 24 
Indicator 11ghts - 8· \6 
In,trumem duster - 8' 8, 8' \5 
Intake air prec&unI _ -4 ' 10 
Intake air ternpel'1lture _ _ 4' \ 1 
Introduction - ()o4 

L 
Levers -, 015,5' 7 

Index RE,"," 

I..k>ence piate light - 8. 8, 8. \, , 8" 2 
L.J.ghtlng .ystem check - 807 
L"brkents end "uida - \'2, ncr023 

M 
Main bearings - 2042 
Melntenance scMdule - 1' 4 
Mas .... cyIioder - \ ' 23, 6010, 8' \8 
M~-7'3 
Model development - 0 01 0 
MOT te.1 chKks - REF' 21 
MucIguards -1' 8 

N 
Nelltra l . wtlch - 8' \8 
Nuls boils and fastenen - 1' 28 

o 
011 (englnel 

cooler - 2' 34 
liltef-l ' \9 
Ie'IfII check - ()O13 
jlUITIp-2' 38 
SI..OTIP and strainer - 2' 35 

011 (tork) change - 5' 6 
011 level sensor -6· 2\ 
Oxygen sensor (2007-on) - 4' \2 

p 
Pads -l ' 22,6' 2 
Plslons - 2' 46 
Plslon ring. - 2' 48 
Pre .... re ",11et vslve - 2' 35 -fuel- 4' 4 

QiI- 2· 38 
watef-3' 7 

R 
RadIator - 3· 2 
Raar bnlke 

caIiper - 6" 4 
ditC - 6· 16 
I\Qht switch - 8' 15 
mastef cy1inder - 6" 6 
pads-"22,6' 12 
pedal- 5' 2 

R,ar hug"e ' - 5' 16 
RN r mudguard - 7. 9 
R, ar ahock - \ ' 24. 5' 15 
RN r au-"sIon bearing lubriclltlon - 1' 25 
R,ar au-"sIon chKk - \ ' 24 
RN . wheel end IprOCke t coupling - 6' 23 
RN . wheel ~ -6025 
Reoutator/ rectlfier - 8' 26 ,.., 

f., _ 3' 5 
Iuetpump-4' \3 
headlight -8. 7 
tum5ignal-8' 13 
. tar! .... - 8 ' 21 
I tar1e< circuit cut-oil - 8" 9 

Running-In - 2' 6\ 



REF'SO Index 
5 
g"tooty _O. 12 
Seat _7 0 2 
SUI cowling - 707 
Security - REFo2Cl 
Selector drum and fori;s - 2058 
Sensor. 

crankshaft position sensor - 4*10 
intakll afr pressure sensor - 4' 10 
intake air tempe<atlKll sensor - 4- 11 
tip-over S<Ifl5Or - 4012 
temperature display sensor - 305 
throttle pos~ion sensor - 4 011 
oil level S&nSO< - S021 
OXY9Il" sensa< (Z007 ·00)- 4012 
speed sensor _4012 

Sidelight - aos 
Side panel cowling -7 ' 7 
Side!ltand and start .... safety circuit - ' *28 
Sides tand switch - So19 
Spark plugs - '·a 
Speclflcatlons - 0' 11. 201, 301, 401, Sol, 

6' 1, S" 
Sc:>eed ",,"sor - 4· 12 
Sprockets - ' 06, 6033 
Stands - "15, SoS 
Start&r clreui! cut-off relay - Sol9 
Start .... elutel> and gears - 2030 
S\erter motor - S022 
Start .... ..,lay - e 021 
Start .... safety clrcult - ' *28 
Steering head bearlngs - ' °25, 501 4 
St...-ing _Iom _ 5_12 /_ 
Storagtl - AEF o32 

StJspension 
adjust,.,...,! - 5' 17 
beanng_l o Z5 
cI...c~ -C· 13. ' - 24 
fault find i'19 - REFo41 
fork oil change - ' . 25, 50S 
fork overhaul - 509 
fOl'k llHTICVal and instanalion - 50S 
genernllnformation - 502 
I'IW ShoCk - ' °24, 5'1 5 
$peCifocations - 50' 
torque sett ings - 50' 

Swing8nn bflarillgs -5019 
Swlngann ,.,mo~al alll! installation - 5017 
Swrtc,," 

brake light sw~ch - 8014 
clutch switch - So19 
handlebar switch - 8017 
ign~ioo Bw~ch - SolS 
neutral switch - Sol 8 
sklestand switch - ' 028, 8019 

T 
Tail light - SoS, SolI, a o12 
Technical tIInns explained - REF o44 
Temperature sensor - 305 
Thennostal - 306 
Throttle 

bodies-4 01 3 
body syn:hronisation - 1010 
ca~-1 0 12, 4016 
posltion sensor - 4 0 11 
spc>c;flcations _ 401 
torque settings - 402 

Tip o~er sensor - 4012 
Tools alll! worksllop tips - REF02 to 

REFo19 
Torq"" .... w"95 - 2-4, 3- 1, 4-2, 5- ', S- ', 

7 0 1,80 2 
Transmission sllllfts - 2052 
TlIrn signals - SoS, So I 2 
1'yn!s - 0016, 6- 33 

V 
Valve 

clearances - 1- 29 
cover - 2010 
overhaul- 2019 

w 
Warning and Indicator lights - So16 
Wattlr pump - 307 
Wtllghts - 0011 -, 

alignmeot-6 0 21 
bearings -1 023, 6025 
Iront _ 6022 
inspoctioo alll! repair - 6021 
rear-60 23 
spIlCifications - 602 
torque settings - 602 

WhHI and sprocktlt coup/ing 
baarings -6023 

Wlndshi8ld _ 70:> 
Wiring diagrams - S028 to S037 
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Preserving Our Motoring Heritage 

, 
Th< .\lodc1J Du<""~ 
I:InMm Tou"I<', 

0.1y <iglu <f "'''' 
"'"p(lic"" ca" ..... 
CVC'Y !roil, _ rhi> i> rh< 
""Iy a:ampl< '" bt: Joorol 
""uUlt , ... V"i,«I Start, 
of Amrn.:. 

Almost r.""y car you',,, ",n 1",~, loathed or drsired is gathered und .. one roof at {he Haynes MOlor 
Museum. 0.", 300 immaculately presented cars and mOloroikes represent tvi:<y asptu of our motoring 

heriUlg<'. from elegant reminders of bygone da)'S, such as the superb Model J DUeSl:nberg to curiOSil;';' like (he 
bug~ro BMW !sett<!. Th."" are also many old friends and ""ruts. Perhaps you remember the 1959 ford 
Popular that you did yourcouning in? The rnagnifocem 'Red CoUeclion' is a spectacle of classic spans cars 

indudingAC, Air. Romeo, Austin Healey, Fe""ri, Lamborghini. Mas<:ra(i, MG, Rile)', Porsche and Triumph. 

A Perfut Day Out 

Each and ev<:ry vehicle at lhe Ha),nts Motor Museum has pla)'ed its JXI" in lhe hislO')' and culture of MOlOring. 
Today, thry make" wonderful sptctack and" great da)' ou! for all the famUy. Bring the kids, bring Mum and 

Dad, bur above all bring your ca",era to capm", those golden mmlories for .. "r, You will also fond an 
impressive alT.yof mOToring memo ... bilia. a comfonable 70 scat video cinema and one of the mOSt H\ensiw 
transpon bookshops in Britain. Tht Pit Stop Cafe se""" "",,')~hing from a cup of lea to wholesomt. home

made meals or. if you prefet. you can enjoy the large picnic arn nestled in the beautiful rural surroundings of 

, 
lo/m 1I<1)7IC< O.B,E .. 

FouodtTaoJ 
o..i"""n <If In" 

on"""," all"' ....... ! 
of Q /lot}' .... LJgh' !2. 

Some!'S(;t. 

, 
Tht 1936 190« 

""" ..... g;otd 
[.<mId,."..,1 

N""""-~rll~_'" 
lOO" iU _jog , ..,-, ... 

The Museum is s.itu.,«\ on [11< Al59 r.ovil to from. ro.>d at Spmd"ord. JUS! off ,he A303 in Som ..... '. h is .bou, 10 mil ... outh of Bris'oI, and 
25 min .... d,;, .. from ,he ~I~ in,usccoon .. Taun,on. 

Open g,3Oam - S,3Opm (I0.00am - 4.00pm \\linl<') 7 da)s. " ... k.aupc Oorislmcu Day. BoxI"g DayaoJ "''''' Y ... ", Day 
Special .. , ... ""ilable tor "'hoots. coach ponies and outings CIwi,abtr TN" No, 292048 



 

Spark Plugs Condition Chart 

Nonn81 condition - A brown, tan 01 groy firing end >no:ticates that 
the engine is 111 good cooditioo and that the pi,,\! type is conect. 

Ash depoalts - Ught brown deposits encrusted on !he electrodes 
and insulator, leading to misfire and hesftation. Caused by 
ex<:esslve amounts 01 oil in the combustion dIatnbet or poor 
quality IueVoiI. 

engine). 

• 


