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the Wiring grommet, theп insta|| it iпIo the сUt-
out iп the crаnkсase (see i|Iustrаtionsl.
seсure thе wir|ng With its о|amp (see
i||ustrаtioпl'
ll с|eаn the tapered end of the сranкshaft
aпd tne corresponding mating surtaсe on the
inside of the rotor With а suitab|e solveпt.
п,4аke sure tnat no meta| objeоts have
attaсhed themselves to the mаgnet on lhe
inside of the rotor, then instа|l the rotor onto
the shaft (see i|lustrаtioп)'

з3.l Disсonneсt the regulаtor/reсtitie|
wiгiпg сonnёсtoг

з2.10e . .. theп seсure the wiriпg with the
с|amp

12 lnstall the roror bolt and tignten it to the
torque setтiпg speсif ied at the beginning ot
the сhaрter, Usiпg the method emploуed on
remova| to рreveпt the rotor trom turning (see
ilIustrаtioпs).
lз lnsta|| the a|ternаtor cover using a new
gаsket (see i||ustrаtioп з2.6). тighteп the
сover bolts еvenly iп a сriss-оross sequeпоe.
14 FIeсonnёсt the wir ing at the оoппector
and seоure it With аny с|ips or ties'
l5 |пsta||the loweг fairing (see оhapteг 8)'

33 Regu|аtor/reсti'ier - N
оheok and rep|acement s

ч

Check
,l Remove thе seat cow|iпg (see chаpter 8)'
тhe regu|аtor/reсtifier is mouпted on the left.
hand side of the rear sub-frame. Disсonneсt
the Wiгing сonneсtor (see i||ustrаtioп).
2 сonneсt the negative (_ve) pгobe of the
multimeter to a suitаb|e ground (earth) point'
then switсh the igпition switоh 'oN' aпd саrry

out the fo|lowing сheсks'
з set the mu|timеter to the 0-20 dс vo|ts
sett ing. сoппect the metеr posit ive (+ve)
probe to the t led/white terminаl аnd the
negative (_ve) probe to the green terminа| on
the wir ing сonneоtor and сheck for vo|tage.
FU|| t'attёry vo|tagе shou|d be рresent' switоh
the ignition switсh .oFF''

4 switсh the mu|timeter to the resistanсе
(ohms) sса|e. сheсk for сon.t inuity between
th@ Grеen termina| of the Wiгiпg сonneсtor
aпd ground (earth). тhere should be
сontinUitУ.
5 сheсk the resistаnce between aпy two
YelIoW terminа|s of the Wiring сoппeсtor. A
resistaпсe rеading of 0.1 to 1.0 ohms shou|d
be obtаined between аnУ two Ye|low
terminаis of the wiring сonпeоtor.
6 |f the аbove сheсks do not provide the
eхpeоted resU|ts cheсk the Wiring between
the battёry, regUIator/reсtifier and a|ternаtor
(see the wirlng diagrams at the end of this
book).
7 It the Wiring сhecks out, the
regUlаtor/reсtifier Unit is probab|y JаUlty. тo
сheck the unit '  use a mu|timeter set to the
аppropriate resistаnсe sсa|e аnd cheсk thё

з2.1l Fit the rotor onto the shаft. . .

з2'l2a ... then instа|| the bo|t... з2.12b ' . . аnd tighteп it to the speсitied torque
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Fault  F inding Еquipment . . .  - .
тechnicaI Тerms Ехp|ained . . '
VFR400Z and VFR400R (Nс21 ,
speоifications

lndeх . . .

Nс24)

-RЕF.35
.REF.з9

.RЕF.43

.RЕF.52

Dimensions and Weights

vFR400

RVF400

1345 mm
1985 mm
705 rnm
1075 mm
'125 mm
175 kg

'1335 mm
1985 mm
685 mm
1065 mm
125 mm
Not аvallаble



TooIs and Workshop Тips вгг.:

Repair and overhaul tools
1
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1

-fl^Т6
I

9

пrтffi
Selectian of pull--rs
Breaker bars
Cha]n brеaking/
nvettng taol set

14
15

10

1l

12

7
8
9

4

6

1

2

3

(small and mid ranges)
Conventiana|, p|astiс ar
soft-faсеd hammers
lmpaсt driver set

vernlergaugе
CirсIip pliers (intеrnal and
extеrna|, or сom bi n atia n)
set o| сa|d chisels

Mult]mеtеr (measures
amps, valts and ohms)

dynar| l i с t] mi ng с heс ks)

(w|ngnuL |уp-. з.. .

Clutch nolding ..,
Оnе man brekе . -.

Speсialist tools

l0

]Дi l0П![!f l tJ l

t
2

(eхternal tуpe)
тelescaping gauges
Dial gaugе

7

__-:

o

10

11

7
8

5

6

,l

3

Cуlindеr
camprеsslon gau9е
Vacuum gauges (left) or
manometеr (right)
ОiI pressurc gaugе

Plastвauge kjt
va|v e sp rjng с a mpressa r
(1-strakе еngines)
Piston pin drawbolt toal

Pistan ring remaval and 1з Stud eхtractc.
nsultdtia'1 toat 14 S. -!.1 - "
Рistan ing clamp 15 Bеaing .Jri'',e: :.-
Су|indеr bare hone
(stanе туpе shawn)

3 b 12
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Too|s and Workshop Tips пвг.s

2.3 P|аin wаsher (A), peпny Wаsher {в),
sрring wаsher (сl аnd serlаted wаsher (D)

тhe sр|it.r ing sрring Wаsheг Works Ьу
aрp]yin9 aХia| tеnsion between the fastener
head and сomDonent' |f т|аttened' it is
fatigued and must be гenewed' |f а р|аiп (f|at)
Wаsher is used on the fаstener' posi i ion the
sрriпg Washer Ьetweeп the fаsteпer ano Ine
р|ain Washer.

serrated stаr type Wаshers dig into the
fastener and сomрonent fасes. рreventing
looseпing' тhey аre often Used on eIeсtr iсaI
eath (ground) сonneсtions to the frame

сone tyрe Wаshers (sometimes сa|led
вel|evi]|e) агe оonica| and Wheп tighteпed
aрpiy ахiа| tension between the fastener neao
аnd сomponent ТheУ must be instаl|ed With
the dished side against thё сomDonenl ano
otten саггy an oUтs|DЕ гnarking oЛ their
outeг faсe. |f f|atteпed' theУ аre fatigued аnd
mUst oe гeпeweo.

тab wаshers are Used to Ioсk p]ain nUts or
bo|ts on a shaft А portion of the tab Wаsher is
t'ent up hard against one flat of the nut or bolt
to рrevent it |oosening Dtre to the tab Washer
being deformed in Use, a new tаb Washer
should be used every t ime tl is d stJroed.
:- Wаve Washers аre Used to tаke Up
endf|oat on a shaft '  тhey pгovide ]ight
sрringlng and рrevent eхсessive side.to side
р|аУ of a сomрonent. сan be found on roсker
аrm shafts,

сonventiona| рlajn nUts are 0sua||y siх-
sjded (see i|lustrаtioп 2.4) тheУ aгe sized bу
thгead diameteг аnd рitсh. нigh tens]|e nUts
carry a number on one end to denote their
teпsi ie strength

2 Fasteners -
sсrews, bolts and nuts

1 
].] i r- .]  :]  lе '] i . -

' .  Fаsteпer head types аre either of
heхagona|' тorх or spIined design' With
internа| аnd eхterna| versions of eасh tУpe
(see i||ustratioпs 2..l аnd 2.2}; sp|iпed head
fasteners are not in сommon Use oп
motorсУс|es The сonventiona| s|otted or
Phi]| ips heаd design is Used for сeгtain
sсrews. вo|t or sсrёW Ienqth is a|WаУs
measured from the Uпderside of the head to
the end of the jtem (see i||tlstrаtion 2'11).

2'1 |пterпа| heхаgon/A|len (A), тorх (в)
аnd sp|ined (с) fаsteners, with

сorrespondiпg bits

Фo

self- loсking nUts either have a nУ|on
inseгt. or two sDring metа| tаbs, оr a sholrider
Whiсh is stаked into a groove in the shаft -
their аdvantаqe over соnventionа| plain nuts
is a resistanсe to |ooseninq due to vibrаtion'
тhe nУ|on insert tУрe can be used a number of
times. but must be renewed When the friсt]on
of the nУlon insert is reduсed, ie When the nut
sрins free|у on the shаft. Тhe sDring tаb tУрe
саn be reused uniess the tabs аre dаmaged.
The shou|dered tyрe must be renewed every
tirпe it js disturbed.

sp|i i  pins (сotter рiпs) are Used to |oсk а
сaste||аled nut to а shаft or Io orevent s|асker |nq
of а p|аin пui. Commcn aрpliсations аre Whee|
ах|es and brаke iorque anns вeсat]se the sр|it
pin arms are deJoгmed to |oсk аrouпd тhe nut a
new so|it рin must a|WaУs be Usф on insta |аtion
- а|Wаys ft the оoпeсt s]ze sр|it рin Which Wil| fit
snug|y in the shаft ho|e ]\,4ake sure the sp it pin
аrms аre сorreсt|у |oсаted around the nut (see
i||ustrаtioпs 2.5 апd 2.6).

2.5 вend split рin (cotter pin) аrms
аs shown (аrrows) to seсUre

а саstellаted nut

2.6 Bend sр|it pin (сotter pin) аrms as
showп to seсure а рlаin nцt

cautian: lt thе castellated nut slots do
not align with the shaft holё aftеr
tighte.ting to the torque sefiing, tighten
the nut until thе neхt slot alig||s with the
hole - never slacken thе nut to align its
srot

Е]-Dins (shaoed Iike the |etter R)' oг s|ip
рjns as theу are sоmё-times оа{led' аre sprung
and саn be reused if theУ аre otherw|se ]n
good сondit ion А|Wауs insta|] R рins With
their с|osed eпd fаcing forwаrds (see
illustrаtion 2.7).

2.2 Еxternа|тorx (A)' spliпed (в)
аnd heхаgon (с) fаsteners, with

correspoпding sockets

certаin fasteners on the motoгсvсle hаve
a tensi|e mаrking oп their heads, the higher
the mагking the stronger the fastener. HJgh
tensi|e fasteners generaIly сarry a 10 or higher
marking Never гeplaсe a hiоh tensi|e fastener
With one of a Iower tensile stгength'
:|r.]:.]n ] (see i||ustrаtion 2'з}

'.| P|аiп Washers are Used between а fаsteпer
heаd and а сomponent to Drevent dаmage to
the сomponent or to sorёаd the |oаd When
torque is appJied. P|ain Washers сan а|so be
Used as sрaсers or shims in оeitain
assemblies Copper or aluminium pTain
Washers аre often Used аs seа|in9 Washeгs on
dгain D|Llgs.

2'4 P|аin nut (A), shou|dered |oсkпut (в),
ny|on insert nut (с) аnd саstel|аted nut {D)

*-



Тoo|s and Workshop Tips пвг.z

I . |f you are working on аn eпgine interna|
оompoпent. оorrosion Wil| most like|y not be a
prob|em due to the We|| |ubriсаted
eпvironment. However' сomрonents сaп be
very tight аnd аn impaоt driver is a usefultoo|
in freeing them (see il|ustrаtion 2.l4).

2.l4 Using аn impаct driver
to free а fаsteneг

. Where сorrosioп has oсоurred betweeп
dissimi|аr meta|s (eg stee| aпd a|Um|nlum
a|loy)' thе app|iсаtion of heat to the fastener
head Wi|| сreаte a disрroportionate eхрansion
rаte betweeп the two meta|s аnd break the
seizure оаUsed by the сorrosion. Whether
heаt саn be аpp|ied depends on the loсation
of the fastener - апУ surrounding сomрonents
|ike|y to be daпаged must first be removed
(see i|lustratioп 2.15). Heat саn bе app|ied
Using a pаint stripper heat gun or с|othes iron,
or by immersing the comрoneпt in boi| ing
Water. Wear рroteсtive gloves to рrevent
sоа|ding or bUrns to the hаnds.

2.l5 Using heаt to free а seized fаstener

О As а last resort. it is Dossib|e to use a
hаmmer аnd оo|d сhisel to Work the fаstenёr
heаd uпsсrewed (see i||ustrаtioп 2.16). тhis
Wi|l dаmаge the fаstenеr, but more
importапt|y eхtreme саre must be tаken nol to
damаgе the surroUndiпg оomponent'

Cautlon: Remomber that l'l,o conryonent
being sadлеd is g€,neraиу of mole value
thaп the bolt' nut of scrow - when the
fastы,or ls frced' do not unsqЭ|I'r it with
force, instead work tha fastener back
and forth when rcsistaпce is felt to
p'эvent thrcad da'nage.

2-16 Using а hаmme. аnd сhise|
to ftee а seized fastener

Broken fasteners
and damaged heads
. lf the shаnk of а broken bo|t or sсrew is
ассessible you сaп grip it With se|f-|ockiпg
gгips' тhe knur|ed Whee| tyрe stud eхtrасtor
tool or self-gripping stud pul ler tool is
partiоularly UsefuI fo. removing the |ong studs
Whiсh sсrew into the сУ|inder moUth suгfaсe
of the crаnkсase or bo|ts and sсrews from
Whiсh the head has brokeп off (see
i||ustrаtion 2.l1. studs саn a|so bе removed
bУ |oсking two nuts together on the threаoeo
end of the stud апd using a spаnner on the
lower nut (see illustration 2. i8).

2.l7 Usiпg a stud eхtrасtortoo|to remove
а broken сrankcаse stud

2.18 тwo nuts саn be |oсked together to
unsсlew а stud from а оomponent

. A bo|t or screw whiсh has broken off
bе|ow or leve| With thё сasiпg must bе
eхtraсtеd using a screw eхtrасtor set' сeпtre
punоh the fasteпel to сentra|ise the dri l| bit,
then dri l| а ho|e in the fastener (see
i||ustrаtion 2. '|9). se|eсt a dri|| bit whiсh is
approхimate|У ha|f to tЬree-qUarters тne

2.19 when using а sсrcW extrасtof,
first dri|| а hole in the fаstener . .

diameter oJ thе fastener аnd dri|l to а depth
Whiсh WilI accommodate the eхtractor. Use
the largest size eхtrасtor possible, but avoid
leaving too smаII a Wa|| thiсkness otherwise
the ехtraсtor Wi|| merё|y force the fаsteпer
Wa||s outwards Wedgjпg it in the casing
threаd.
. |f а spira| type eхtraсtor is used, thread it
anti-сloсkwise into the fаstener. Аs it is
screwed iл, it wil| griр the fastenerаnd uпscrew
it from the оаsing (see il|ustrаlion 2.2o).

2'20 . . ' theп threаd the eхtrаctor
апtЁс|oсkwise into the fаsteпer

. |f а taper tУpe eхtractor is Used, tap it into
the fastener so thаt it is f irm|y Wedged iп
р|ace. Unscrew the eхtraсtor (antiсloсkwise)
to drаW the fasteпer out.

warning: stиd eхtractors afe
very hafd and maу brёak off in
the fastener ff care is not taken
- ask an engineer about spark
erosion if this happens.

. A|ternаtive|У, the broken bolt/screw оan
be dri l|ed out and the ho|e retapped for aп
oveгsize bo|t/sсrew or a diamond-section
threаd inse.t. lt is esseпtial thаt the dri||iпg is
саrrjed out square|y and to the сorreсt depth,
otherwise the сasing may be ruined - i f iп
doubt, entrust the Work to аn enoineer.
. Bo|ts aпd nuts With rounded iomers саuse
the оorreсt size spanner or soоket to s|iD When
forсe is аpр|ied. ofthe tyрes o' spаnпer^ocket
аvaiIable a|Wаys Use а siх-point type rather
than an ёight or twelve-point type - better griр
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Loсkinq сompounds aгe used in |oсаtions
Where the faslener is рrone to |ooseпiпg сlue
to vibrаtion oг on imрoriаnt safetУ re|ated
items \^/hiсh miqht сal]se loss of сontrol of lhe
mоtorсvс|e if thеv fаi| t is a|so useсJ Where
irnpогtаnt fаsteners саnnot be seсured by
othоr me,ns sl]сh as |oсkwаshers oг sp|i i
р|ns

Before aop|ying Ioсkiпg сomoound. гnаke
sure thаt the thгeаds (inteгna| аnd externa|) are
c|eаn аnd dry With a]| o|d сompo|]nd removed
selёсt а сomoound to suit the оomponent
l]ёing seс|]red . a пon рermanent o-Anera
Ioсking and seа|inq tурe is suitаb!e for most
app|iсаtions. but a hiqh strength tyрe is needed
foг permаnent fiхin9 of studs in сast]ngs App|у
а drop or two of the оompоUnd to the first few
thгeads of the fаstener. then threаd it into o|аоe
and t iohten to the soeоifed toroue' Do nol
аpa|y eхсessive threаd |oсking сornoound
otherwise the threаd rnаv he dаглaqed on
sUbseqUeпt remova|'
3 сertаin fаsteneгs агe impгegnated With a
dry f i|m type сoat nq of |oсking сomDo|]nd on
their threаds' АWаvs renew this tvpe of
fаstener if disi rгbed.

A',]t,-sei7e с^mnoU1ds, sl lсh аs сoopeг.
based qreаsеs' сan be aoo ied to protect
threасjs from seizUre d(re to ёхtreme heаt аnd
сorroеiоn. А сommоn iпs|. lnсё |s soaгk р|Ug
threасjs аnd eхhа(lst svstem fаsteners'

з lvleasuring too|s and gаuges

зl- .- . l ]] i .  ; .  l l l . i  ]]  ]

Feeler qаUges (or b|ades) are used for
measl]r ing sma|| gаos аnd с|еагаnсes (see
i||ustrаtiоп 3.1}. Тhey can a|so be ]sed to
meаsLrre endf oat (sideDlаv) of a соmDonent
on а shаft Where aосess is not Dossible With а
diа| qauqe

Feeleг gauqe seJs shoU|d be treаted With
сaгe and not hent or dаmaged. тheУ аre
etсhed With their size on oпe fасe. Keeр them
с eап апd veгv Iiqhtlv oi|eсj to orevent
corrosiоп b l i|d Up.

- 
When measuгinq a с|eаranсe. se|eсt a

gauqe Wh]сh is а liqht s|idinq fit beh^/een the two
сomoonents You mаv need to Use two gаuqes
toqether to measl]re the с|eаranсe асоI]rateУ'

,i -:l' .:, :,rr.,.i.t) ii{j !.-:,
l .-. A miсrometer is a рreсision tоo| cаoab|e
of meаsur nq to 0.01 or 0.001 of a n']]]| imetre
|t shot]|d а]Wavs be stored in its сase and not
in th'" g-"nerа] too boх it must be keрt с|eаn
аnd never drорoed' otherwse its fгame or
meаs|]ring аnvi ls соtrId be distorted rёsLl|t iпq
]n inасс|]rаte r-oаdinqs'
. Еxterпa| miсromeiers are Used for

meas|rr iпq outside diameters of сomoon-onts
аnd hаve many more aoo|iсаtions thаn lnternа|
m сrometcrs. Miоrometers are avаi|able in
different si?e rаnges' eg 0 to 25 mm' 25 to
50 mm. аnd Uowаrds in 25 mm steos; soпle
|аrge miсrometers hаVe interсhаngeаbIe anViIs
to a||ow a rаnqe of meаsurements to be taken
Geпerа|]V the lаrqest Dreоision meаsUremeпt
you aгe |ike y to tаke on a motorсуc e is the
рiston diаme-ter
.] |nternа| miсromёJers (or bore mrcгоmeiers)
are Used for meаsuгiпq inside diameters' suсh
аs vа ve guides and с\,7|indeг Ьores'
тelesсooing сlаUges аnd sma|l ho|e gauges аre
Uscсl in сoni| lг.. iol W'h а1 eчlcrга| m сro
meter' Whеrеаs the more eхoensive interna|
m|сrоmc|..s h2ve rhёir оwп mёPsl,r|гq dрViсe

-  - . .  . , :  r ,  I  :

Note: Ihe сonvеntional analogue tYpe
instrument is descrihed, АltholQh muсh еasler
to read' digital micromеters are cansiderab|у

A|мravs сheсk the саl ibration of the
miсгometeг bejore Use' With the аnvi|s с osed
(0 to 25 mm tУoe) or set оveг а test qauqe (for

тhimb]e

з.2 сheсk miсrоmeter са|ibrаtion
bёJorе |lse

the |аrger tУpes) the sса e shou|d read zero
(see i|iustration з.2); mаke sUгe that ihe аnvi|s
(аnd test oieсe) аre c|eаn first' AnУ disсreрanсy
can be adiusted by referring to the instпlсtioпs
suрD i-.d With the tool. вeг.emb-Ar thаt the
m]сгometeг is a preсision meаsurinq too|
don't forсe the аnv |s о|osed' use the ratсhet (4)
on the enсl of the micrometer to с|ose it |п this
Wау, a meаsl]red forсe is а|Wаys aop|ied'

Тo use fiгst mаke sure that the item beiпg
meas|]гed is сean. P|асe the аnvi| of the
miсron]ёter (,1) aqаinst the item and use the
thimb|e (2) to bring the soind|e (з) | ight|у iпto
сontaсt With the other side of the item (see
i lIUstrаtion 3.3)' Don't t iohten the thimbIe
down beсаUse this Wi|| damage the miсrometer
- insteаd use the ratсhe,t (4) on the cnd of the
miсrom'otеr тhe rаtсhet гneсhanism app|ies а
meаsl]гed force oreventing damаge to the
instrument,
. тhe miсromeler is read by referring to the
Inear sоа|e оn the s|eeve аnd th.. аnnu|aг sса|e
on the thimble Flead off the sleeve f irst to
ohtain the bаse гneаsurement, then add the
fine meаsl lrement from the thimbIe to obtain
the overa l read ng' тhe inёаr sса|e on the
s eeve reоlеsents the measLring raпge of the
miоrоmejeг (eg 0 to 25 n]m). Тhe аnnulаr sca|e

i

з.1 Fee|cr gаl,ges аre used for meаsЦring
smа!| qаps аnd c|cаrаnоes - thiсkrtess is

mаrked on oпe fасe of oаuoe

a-a:

i I
,l

1
2

з.з мiсrometer comDoпeпt pаrts

3 Snindle
4 Batсhet

5 Frome
6 Lockioa lеve|
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In the eхаmp|e shown the item measuгes
55 92 гnm (see i||Ustrаtion з.12):

ваse measuremeпt 55.00 mm
Еine measurement 00'92 mm
тota|Jigure 55.92 mm

P|astigаUge s a p|аstiо materia|whiсh саn
be сomрressed between two suгfaсes to
measure the o|| с|eаrance betweeп them тhe
W d1h of t|.e сomoressed P|аsl iqаJgе .s
measLlred аgаinst а сa|]brated sса|e to
determine the о|earanсe'

Comrnоn Uses of P|astigauge ar-o for
meаsuring the о|earanсe between сrаnkshaft
journa| and mаin beаring inserts, between
сгankshaft joUrna| and big end beаr]ng
i1sр.]ь. ёnd oeтWee1 саmshап dnd oeагing
surfaсes тhе fo|lowing eхamp e desсribes
biq-end oi| с|eаranсe rпeasUrement.

HandIe the P|аstigаuge mateгla| сareful|y
to prevent distodion. Using а shаrp knife, сut
а length Whlсh сoгresponds With the Width оf
t|.e beаr|ng be|ng ̂ reasu.ed агd p|асe i.
carefuIly aсross thejoUгnaIso thаt it is para||e|
With th0 shаft (see i|lustrаtion з'15)' сarefu||y
'nsiа|| boтh beаring she||s аnd lhe сon1eсti ' ,]g
rod' WithоUt rotаting the rod on the journаl
t iqhten its bolts or nuts (as аpp|iсab|e) to the
sрeсif]ed tоrque. тhe conneсting rod aпd
bearings aгe then dlsаssembied and the
сгUshed Plastioauqe eхаmined.

Usiпg the sca|e provided in the
Plastigauge kt, measure the width ot the
mateгial to determine the oi| с|earanсe (see
i||ustrаtion з.16) A|WaУs remove a|| traсes of
P astigauge atter Use Using your f ingerпаi|s.

Caution: Arriving at the correct
clearance demands that the assemblу is
torqued cofrёctlу, accordiпg to the
seftiargs and sequence (where
applicable) provided bу the motorсуcle
manufaclurer-

1 C\amp sсrews
2 Extеrna]jaws

з lnterna] iaws
4 тhumbwheel

5 s|idjng sсale
6 l"4ain scale

7 Depth gauge

sorne vernier сalipers are equipрed With a
d dl qаUge.or f ine meаsl. le.ne' l i ,  Beto'e Uso,
сheсk that the jаWs аre с|ean' then с|ose them
fu]|y and сheсk that the dia gаUge reads zero
|f neсessary adjust the gauge ring ассordlnglу
s|асken the vernier с|amp sсrew (1) aпd set its
jaws over (2), or inside (3), the item to be
meаsured (see i l|ustrаtion з.1з) S|ide the
jaws into сontaсt' Usin9 the thumbwhee| (4)for
f ine movement' Read off the mаin sоa|e (5)
Where the edge of the s|idino sса|e (6)
lnterseсts it, tak]ng the Who|e n(]mbeг to the
Ieft of the zero; this рrovides the base
measUrement Read off the need]e рositioп on
the dia| gauge (7) sсa|e to pгovide the f ine
meаsl]rement; eaсh div s on represents 0.05 of
а m ||imetre' Аdd this fine meаsurement to the
base measuгement to obtаin the totа read ng.

|n the exаmp|e shown the item measures
55'95 mm (see i l lustrаtion з.14)|

I
i

1

ti
!

вase meаsuгement 55.00 mm
Fine measurement 00.95 mm
тota|f igure 55.95 mm

1 сlamp screw
2 Еxternaljaws
З Internaljaws

Sliding scale
Dial gauge

5
6
7 з.16 lЙeаsuring the width

of the crushed P|аstigаUge

з.1 1 velnier сomрoпent pаrts (|iпeаr gаuge)

з.15 Plаstigаuge p|асed асloss shаftioцmа|

з.12 vernier gаuqe reаding of 55.92 mm

з.1з velnier compoпent раrts (diа| gаUge)

..y ' i '1r1i - . ."1 o ,"?

з.,l4 vernier gаuge leаding of 55.95 mm
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. сhесking iпdividuа| сomponents for
Wаrpage, suоh аs c|utсh p|аin (mеtal) p|ates,
requires а perfectlу f|at piate or pieсe or p|аte
glаss and teeler gаuges.

What is torque?
. тorque dеsсribes the twisting forсe аbout
a shaft. тhe amount of torque appiied is
determined by the distanсe from the сentrе oJ
the shaft to the end ofthe |еver and the amount
of forсe being applied to the end of the |ever;
distance mu|tiр|ied bУ forсe equais torque'
. тhe mаnufaсturer app|ies a meаsured
torquе to a bo|t or nut to eлsure thаt it Wi|| пot
s|aсken in Use аnd to hold two components
seсUreiy together Without movement in the
joiпt. тhe aоtuа| torqUe sёtt ing depends on
the threаd size, bolt or пut materiа| аnd the
оomposition of the сomponents being he|d.
. тoo |ittle torque maУ сause the fаstener to
|oosen due to vibrаtion, Whereas too muоh
torque Wi|I distort the joiпt faces of the
сomponent oг оause the fаstener to shear off.
A|Ways stiсk to the speсiJied torquе setting'

Using a torque wrench
. сheck the cаl ibratioп of the torquе
Wrenсh апd mаke sure it hаs a suitab|e raпge
for the job' тorque Wгeпоhes аre аvаilab|e in
Nm (Newton.metres), kgf m (ki|ogrаms.foгсe
metre), |bf ft (poЦnds.feet), lbf in ( inсh-
pouлds). Do not оonfuse lbf ft With lbf in'
o Adiust the too| to the desiгed torque on
the sсa|e (see i||ustrаtion 4.l). lf your torque
Wгenсh is not сa|ibrated in the units speсified,
сarefuIiy сonvert the tigure (see сonvёrsion
Faсtors|' А mаnufасturer sometimes gives а
torque setting аs a range (8 to 10 Nm) rathel
thаn а siпgle figure . in this сase set the too|
midwаy betwёen the two settings. тhe same
torquе may be eхрressed аs 9 Nm a 1 Nm'
some torque wrenсhes hаvе а method of
|oсking the setting so that it isп't inаdveftent|у
a|terеd duriпg Use.

4.l set the torque w.eпсh indeх mаrk to
the setting required' in this cаse 12 Nm

o Instа|l the bo|ts/nuts in their correоt
|oоation and seсUre them light|У. тheir threads
must be с|eаn and free of апУ o|d ioсking
compound. Uniess speсified the threads and
f|аnge should be dry - oi ied threads are
neсessаry in сertaiп сirсumstаnсes and the
manutaсturer Wi|| tаke this into асоount in the
speоif ied torqUe l iguгe' simi|ar|У, the
mаnufасturer mаy also specify the app|iсation
of thread-|oсking сompoUnd'
. тighten the fasteneгs in the specif ied
sequenсe unti l  the torque Wrenсh с|iсks,
indicаting thаt the torque sett iпg has been
reaсhed. Apр|У the torqUe аgain to doUb|e-
сheсk the setting. Where different thread
diаmeter fasteпers seсure the coпponeпt, аs
a ru|e tighteп the |arger diameter ones first.
. Whёn the torque Wrenсh has been
finished With' re|ёаse the Ioсk (where
app|iоab|e)аnd {u||y baсk off its setting to zero
- do not leave the torque Wrenсh teпsioned.
Also, do not use a torque Wrenсh for
slaсkening a fаstener'

Angle-tightening
. Мanufaсturers otten speсity a tigure in
degrees for fina| tightening of а fastener. тhis
UsUa|ly fo|lows tightening to a speсifiс torqUe
setting.
o A degree disс сan be set and аttaсhed to
the soсket (see i||ustrаtion 4,2| o| a
protrаоtor саn be Used to mark the аng|e of
movеment oп the bolt/nut head aпd the
surrounding саstiлg (see i||ustrаtion 4.з).

4.2 Angle tighteпiпg саn be ассomp|ished
with а torque-ang|e gаuge.. .

4.з . ' . or by mаrking the апg|e on thё
sUrounding comрoпeпt

Loosening sequences
O Wnere more than one boit,hut seоuгes a
component, Iooseп eaсh fastener even|y a
|ittle at a time. |n this WaУ, пot аll the stress of
the joint is held by one fasiener and the
оomponents аre not |jke|У to distort'
. |f а tighтenIng sequence is рrovided' woгk
in the RЕVERSE of this. but iJ not. Work from
the outside in, in а criss-сross sequenсe (see
i||ustгаtion 4.4l'

4.4 Wheп s|аоkeпing, work from the
outside inWаrds

тightening sequences
. |f а сompoпent is held by more thaп one
fаstener it is important that the гetаining
bo|ts/nuts are tighteпed evenlу to plevent
Unеven stгess bui|d-Up аnd distort ioп of
sea|ing fасes. тhjs is еspeсiallУ importаnt on
high-сompressioп joints suсh аs the cy|inder
neao.
. A sёquenсe is Usuа||У рrovided by the
manufаcturer, either in а diаgram or aсtua||y
marked in the саsting' If not, alwаys start iп
thё сentrе aпd Work outwаrds in a сriss-cross
pattern (see i||ustration 4.5)' stаrt off by
seсUring a|| bolts/nuts f inger-t ight, then set
the torque Wrenсh and tighten eaсh fаstener
bу а smа|| аmount in sequenоe Unti| thе finаl
torqUe is гeaсhed' Bу fo||owing this prасtiсe,

4.5 When tighteniпg, work from the
iпside outwаrds
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5.6 Ехpапd the bearing pu|Ier so thаt it
|oсks behind the beаr ing.. .

5.7 ' . . attасh the sIide hammer to the
beаring рulIer

method is attempted' f irst рreрare a Work
surfaсe Whiсh Wi|] enаb|e the сas|ng to be
.dpped [асe down to he|р disloogе t|.e beа.i',]q

a Wood surfaсe is ideа| s|nсe it W || not
dаiаge the casing,s qashet sU'{aсe' Weannq
оroteсl 've qIo'/ёs, tаp Ihe Ieаled саsing
severа| t imes agaiпst the Work sufaсe to
dislodge the bear ng under its own weight (see
i||ustrаtion 5.8)

5.8 тapping a сasiпg fаce down on Wood
bIoсks cаn often dis|odge а beаring

. вearings саn be instаl|ed in b| nd ho|es
using the dгlVer or soсket method desсrib1ed
above.

Whеre a bearing oг bush is set in the eye of
a сomponent' suсh as а suspens on |inkage
aгm or сonneсting rod sma||-end, remova| bУ
drft maу dаmage the сompoпent FUгthermore,
a гubber bushng in a shoсk absorbёr eуe
сannot suсоessful|y be driven out of positioп' |f
ассess is avai|abie to a engineering pгess' the
task s straightforwагd |f not, a drawbo|t оan be
fаbriсated to eхtraсt the bear ng or bLrsh

5.9 DrаwЬo|t сomрonent раrts аssembled
on а suspensIon аrm

1 Bolt or length of threaded bar
2 Nuts
З Washer (extеrnal diamеter greater than

tubing i nternal d iamеtеr)
4 тubing (interna| diameter sufficient ta

'г.^mmа.])|o 
Ьaэnnа|

5 Suspensian arm with bearing
6 тubing (externa| diamеter s|ightlу sma|le|

than bёaring)
7 Washer (eхterna| diameter slight|у sma]|er

than bearing)

5.10 Drаwing the beаriпg oUt of the
susрensIon аrm

тo eхtraсt the bear ng/bush you W ] need
a |ong bo t With nut (or pieсe of thгeaded bаr
With two nuts)' a pieсe of tubing Whiсh has аn
interna| diаmeter arger than the beaгing/bl]sh'
аnother рieоe of tUbing Whiсh has an eхteгna
d ameter s|ightly smа|ler thаn the bearing/
bush' аnd a seeсtion of Washers (see
i l|ustrations 5.9 аnd 5. ' l0) ' Note thаt the
pieсes of tubing rnust be of the same |ength,
or |onger, thаn the bearing/bush

тhe same kit (WithoUt the рieces of tubing)
саn be Used to draw the new beаring/bush
baсk into р aсе (see i l lustrаtion 5.11).

if the bearing's outer raсe is a t ight f it in
the саsi l ,]g, the аlUminiUп] саsing сan be
heаlеd to .e|ease ts orip o. l the bear|ng
A|Uminium Wi|| eХрand at a grёаter rаte than
the stee| bearing outer raсe' Тhere are seveгa|
WaУs to do this, but аvoid any |oоa|ised
eхtreme heat (suсh as a b oW torсh) -
a|umlnium a||oy has a |oW melt ing poiпt

Aopгovёd г ёthods of heаti 'rg a сasing
агe using a domestiс oven (heated to 100.с)
or immersing the саsing in boi| ing Water (see
i| lustrаtion 5.12). LoW temperature range
|oса sed heat so.Jrсes sUсh аs а pа nl sl ' ipper
heаt gun orо|otnes iron оan also be used (see
il|ustrаtion 5.'1з) Alternаt ve|y, soаk a rаg n
boi ln9 Water' Wring it out and Wrаp t around
the bearing housing

Warning: All of these methods
require care in usё to prevёnt
scalding and burns to the
hands. wёar pfotёctive gloves
when handling hot components.

5.12 A саsing cаn ьe immelsed iп а sink
of boi l ing Wаter to аid bearing lemovаl

5.1з Using a Ioсаl ised heat soulcё
to аid ьeаring removаl

|f heatng the Who|e сasing note thаt
р|аstс сomponents, such as the neutrа|
switch' mаy suffer remove them beforеrrаnd'

Аfter heatlng' remove the beагing as
desсribed аbove Yoo maУ f iпd that the
eхpansion is suff сient for the bearing to fа|]
out of the сas ng Undeг its oWп Weight or With
a Iight tap on the driveг or soсket'

|f neсessаry. the сasing оаn be heated to
aid bear п9 insta| at on' and th s s somet mes
the reсommended proсedure if the
motorcуо e maпufaсtureT has designed the
housing and bearng f it with this intention.

5.11 lnstаl| ing а new beаring (1) in the
suspeпsIon аlm
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a Use a bealrng or]Ver oг soскеt Which
bears or|iy on tr]e ouтeг hаrd eoge oi trle sea'
to instа|| T in I le саs|ng - тdpp|ng on тгe |l|ner
edge Wi|| oаrr|age тhe sea|ing Iip.

oil seal tуpes and markings
Ф oL seа|s аle UsUа||y of т l lё 5|n9|е.,IpUco
тVрe. uoub|e-||pIJёo seа|s аrё toLno Wnclе а
]iquid or gas ]s orr boтn sioes of lhe ioint '
€  oi| sed|s саn hаroeг Jnd |ose ITe|r seа||ng
аbi |tУ if tne moтoгcусle nas oeen in storage.or a ]Uгg pрl 'od - rel|еWa| |s тhe on|v soIUlIU'| '

o|| seaI rгаrIL]lастL]rе.s аt 'o сo.тo'т тo
tne |so mагкlngs tor sea] s ze . tnese аre
mou|oeo ]nтo tne ouтer tасe ot the sea| lsee
i||usIrаIion 6.2),

6.2 тhese oi| seаl mаrkings indiсаtе
insidё diаtneter, outsIde diаmeter

аnd seа|thIскпess

7 Gaskets аnd seа|аnts

ir. ]':.j .'.1:!.]зs".tеd а/rd s!;]q.,.
' .  Gasкets ale useo to seаi tne matiпg
sUпaсes between сorrIponents аnd keeр
IuoпcanБ, tlUios, VасUurn or рressL]re contained
Witnln tnё аssemo]У. A|LrmInIurn gaskets are
somet пles tound at tne cУi noer jo|nts' bLJt
mosl gasкets aгe paрer.bаsed, |f the гr]ating
suffaoes ot t l]e сoIIIporleптs oeing joined are
U1dal|аgeo tne gdsкe,саI,oe |nsта'|eo on/,
a|tnougn a dаo of sea|anт oг gleаse WJ|| be
L]setL]' 1o',]o|d 'I 'п р|асe oUп||q assembh,

t]l v (нoom teп pelаl i . .  Vl 'сor'srng;
siI iсone rubоer sealаnтs сule When eхрosed to
mo|sтL]re ln tne аtmospnere. тhese sealants
are good aI i||ll]g p|тs oг |гregu|ar gasкet taces,
out W]l| Ier]o to be torсeo out ot the Jolnt unoeг
verу n|gп torqLJe, l.heу саn be useo to reр асe
a рaрer gasкet' but t irst make sure thal tлe
Width of tne рaper gаsket is noт essentia| to
the shirnrпlng of interna| сornponents. RтV
sea|ants snouIo not be used oп corтlponents
сontalnIng рetro| (gаsol]ne).
з Non-haroening, seглi harden ng and hard
sett|ng ||qujd gaskei сomрounds сan be Lrsed
W|th а gasкet or betweеп a metаJ-to-l l letа|
jоinт seleсt the seа ant to suit the aррljсаtioп:
unlversal non-hardening sealant саn be Used
on Virtuаl|y al l  ]oints; sern]-hardening on joint
taсes Wn]оh aгe rough or dаmаged; hard
seI lг9 seа]а' ,]t  on joInts Wn|сn leqLi le a
рeгmаnent bond and are subjeсted to high
temperature аnd рressure' Note: сheсk 

'/si 
lf

thе paper gasket hаs a bead of sёaant

implеgrЙIеd;л lts sL/rtасP Deтole aрpl|!|ц
aoo1t]onal sеalanf
:] When сhoosrog а sealаnт] maкe sLlгe |t s
sL];1аoIe Ior lTe аpp||саtoг '  раrr|сLl|аr 'y . t
oe|ng apрiIeo in a high тel lrрelаIJle а|rа or in
the Viсin|tУ of tue|' сeпain mаnulaсtureгs
prooUоe seaanтs ln eitherсleаr' s] iVel ol olaск
сolours тo maтсn tne t inish ol rhe engIne. тhis
nаs a parI]сulaг apрl icaтion on Tпотorсyс|es
wnele mUсh ot the eng|пe js eхposed,

Do not over-аpply sealаnt' Thaт Wnlсn is
squeezeo oUI on tne ouтs|oe ot the Jolг]t оan
t'e W|ped oft, Wnereas an eХсess ot seа aпt on
lhe ins|oe саn break oJl a.d с og o||WJУs,

.1, ':r i i ! l: r i  i .  t i i : .:r 't .r r :,, i  .

.] Аge' heаt' рlessure ar]o тne Use oт nаro
sett|ng sea|anl сan сause IWo coll|poпenтs to
strсk rogeтher so t|gпt|y thаl tney аre dlтticult to
separaie us|n9 t|nger pIessUre а|or]e. Do not.еsorl .o Ls|пg |evels Lг|ess tr,ere |s а pry po nt
prov|oeс to. ltlis purpose (see i||Uslrаtion 7.l)
or e|se the gasKet slrrtаоes Wi|| be oamaqed'
Ф Use a sott-tаоed hammer (seё i| lus.
trаtion 7.2) or a Wood b|oск and сoпvenIlonаl
harnmer to str ike tr]ё corrlрonenl near tne
maтlng surtaсe. Аvoid hamlnering agаInst сas1
eхтrerт |т|es s|nсe tneУ mаy oгeaк otf '  |f thjs
method tails, try us|пg а Wooo Weoge oeтWeen
Ine тWo сomponents,

Most compo.jlenБ nave oпe of |wo
hollow locatlng oowels Dёт|уeеn thе
two gasхet iaces' 

'f 
a oowёl сannot ьe

removed' do no. resoп to gnpping it
wlth phers - it will almosr cenainlу be
.'lstor.eсl. lnstal| a close-tltting sockel
or Phitlips scrcwoпver nto the dowet
and tnёn gfФ the our.€r eoge of the
dowёl to Irce it.

the sea|lng Taсes оt thё cori]рorlents' |t is
]mрeraт|Ve tnat аi| тrаоes aгe relnoveo Io
ensure соreст sealng ot the l lew gasket
'.) Very сaretu ly sсrape a|l rraсes ot gаsкet
away maк|ng sure tnal tne seаl ing sL]rlасes
are not gougeo or sоoreo by the sсraper (see
i| luslrаIions 7'з, 7'4 аnd 7.5). siuooo.n
deрos ls сan De reп|oved by sp|'aУ]llg wпh all
aerosoi gasкet reInoVer Еinаl рreparаtion of

с.aution: lf the joint witl not separate'
douьle-check that уou have rcmьved alt
.l,e fаste.'e6.

7.1 |t a pry рoint is pгov|ded, аpр|y genl|y
pressure with а flаt.Ьlаded sоreworiver

7.2 таp аrouпd the joint With а soft-tасeo
mа||et if neсessаry - don,t stnke cooiing fins

ч.i.].i i аji fl1.
-lil l :.iа.:t?r;- s:'l... l-'::.:. i.:l'l';
.  Paрeг gaskets Wi] most i lkeiy сo'ne аWаy
сomp ete! |eavlng on|y a few trасes stuск on

7.з Раpet gаsкels cаn be sсtаped oп wIth
а gаsкel sc lарe. too| .  .  .

-

7.5 . . .  orа househoid sсrаpel
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c) тwo soсkеts p|aced eaсh sidе af the hasе

and held With straight'jawed self-Iaсkhg
grips (see iltustration 9,3).

d) тhjсk сard eaсh side of the hasе held
bclv|ееl1 s|tdgnl.рweo sеIГ loс^tng qnpь
(see i I ustrati otr 9. 4).

8.8 Assemble the сhаin riveting tool over
one pin аt а time аnd tighten it ful|y

8.9 Pin end сoгreсt|y rivetёd (A),
pin end unriveled (в)

the rivet ends аnd two pieсes of the Wood
between а G с]amр, operate the с|arrlр ro
press the sideр|ate over the рins.
, Assemb'e 1ne ioin г9 тoo| over one pin

lIo]]oWInq thр iаker 's inst.Jсt,onsJ агo
tighten the tool down to spread the рin end
seсure|у (seе i||Ustrаtions 8.в аnd 8.9), Do
тne same on the other piп,

Warning: Check that the pn
ёnds are secufe and that there
is no danger of the sidёplate
coпing loose' lf the pin ends

are cracked thё soft link must be
reneweсl.

р]tсh of the сhain' ie the distanсe frorn the
сentre of one pin to the сentre of the пeХт p|n
(see iIIustrаtion s.11). Pitch is eХргessed in
e|ghths of аn inсh, as fol lows:

l Тhe seсond and third digits of the сrrаin
\|,/е le|аte |o lhe \^ d(l ol тh. io| 'el.. аgа',] n
iп]рeria| Units, 0g the 525 shoWn hаs 5,/й inоh
(7'94 mm) ro|lers (see i l lustrаtioп 8.11),

9 Hoses

smal|-bore f|eхible hoses сan be c amped
to prevent f luid f low whjlst a component is
Worked on, Whiсhever method is used, erlsUre
t',]аt thе ho5e гга!еr|a| ч ' ,]ol permdгent'y
olsloпeo or dаmаgеd by the с]аmр,
a) А brake hosе c|amp ava:lab|e from aL1to

. ассessory shops /sёe illustration g'1)-
b) А wingnut tуpe hase с:amp (see

illustration 9-2).

9.1 нoses сап be с|аmped with аn
аutomotive brаke hose с|amp...

9.з . . . two soсkets апd а pаir of
self-|oсking grips. ' .

. r ,  .  
-

А]waуs make sLlre the hose с]aгnp s
п]oved Wel] сleаг of the hose end' Gгip tne
hose With уoUr hand and rotаte it и?п |sr
рuI lIng t off  the union. f  the hose hаs
nardened due tо аge and Wil| noт move. si i t t
W th a sharр kпife and рee its ends off i ire
unlon (see i l lustration 9.S).

Resist the teлrptation to Usе grease or
soap on the unions to aid instaiation. althougI
it he|ps the hose s]ip cver thе lrn oп it W|]
equa]lУ аrd the escaрe of l|uid from the joInt, l i
ls prelerаD]e to solten the hose ends in hoi
Water and Wet the inside slrrfасe of the hose
Wrth Waler oг a f|L]id Wh]сh WiIl evарorate

9.5 сutt ing а сoolаnt hose Iree
With a shаrр knIfe

8'1J сhаin dimeпsions

sizes оommenсing with a 4 (eg 42s)
nave a рitсh of 1/2 inоh (12'7 mm)
sizes сommenсing With a 5 (eg 520)
nave а pitсh of 5/8 inch (15.9 mm)
sizes оommenсing With а 6 (eg 630)
nаve a рjtоh of з/4 iпсh (19'1 глm)

9.4 ' . . or thiсk саrd апd self- loсking grips

8'10 тyрiсаl сhаin size аnd type mаrk|пg

tF

' . .  а wIngnuttype hose с lаmp.. '



MoТ Тest Cheсks пвг.zl

About the ltЛoT Test
|n the UK, a|lvehiс|es more than threе veаrs

o|d аre subieсt to aп аnnua| test to eпsuг. that
theУ meet minimUm sаfety requirements. A
сUrrеnt test сe.tifiсаte must be issued before
а mасhine сan be Used oп pub|iс roads' апd
is rеquired betore a road fund liсenсе оаn be
issued. Riding without а оurrent test
сertifiсate wi|l аlso invalidate vour insuranоe.

For most owners. the Moт test is an аnnua|
сause lor anхietУ, аnd this is lаrge|y due to
owners пot being sure What needs to Ьe
cheоked oгior to submitting the motorсУс|e
for testing. тhe simp|e answer is that a ful|y
roadworthy moto.сyс|e WilI have no diffiсu|tv
iп pаssino the test.

тhis is a guide to getting your motorcУсIe
through the Moт test. obvious|У it Wil| not be
possib|e to eхamine the motorсvсle to the
same standard аs the professional Мoт

tester' particuIar|y in view of thе equipment
required for somе of the сheсks. Howеver,
Working through thе fo||owing procodures Wi||
enаble you to identify аnУ prob|em аreаs
before submitting the motorcyс|e for the тest.

|t hаs on|y been possible to summarise the
test requirements here, bаsed on the
regu|аtioлs in forсe at the time of printing' тest
standards аle beсomin9 inсreаsing|y striпgent,
a|though there are some eхemptions for oldеr
vehiс|e,s. мore informаtion about the Мoт test
сan be obtained from the H|\,lso pub|iсatioпs,
нow safe is уour Motorсус|e and тhe 

^4oтlnspection MaлUal fo| Il,4oto|суcte тesting
Maпy of the сheоks require thаt one of the

Whее|s is rаised off the ground. |f the
motolсУс|e doesn't have а оёntre stапd' note
that an аUхiliary stand Wi|| be rеaUired'
Addit ional lУ, the help of an assistаnt mаy
prove useful.

сertain exсeptions аpp|y to maоhines
uпder 50 ос, maсhines without a | ighting
system, aпd с|assiс bikes - if iп doubt аbout
any of the requiгemеnts |istеd be|ow seek
сonfirmation from ап п/ioт tester prior to
submitting the motorсУc|e for the test.

сheоk that the frame numbel is с|ear|v
visible.

Eleсtriсal System

/ With the ignition on, сheоk the operatioп
of the fo|lowing e|eсtriсa| components. Note:
тhe eleсtical components on celtain small-
capaaitу maсhines a|e powered bу the
gёnemtor' requiring that the eлgine is run for
this check.

a) нeadlight and tail lighL сheck that bom
illuminate in the low and high beam
switch positions.

b) Position lights. Check that the front
position (or sidelight) and tail tight
illuminate in this switсh position'

c) тum signals' chёсk that all ftash at the
coПect rcte, and that the waпing light(g
function coreсtlу. сheсk thаt the turn
signal switch works co|rectlу'

c) нazard wamiлg Чstem (whe|e Iitted),
сheck that aII fou| fuh signa]s flash iл this
switсh position.

d) Brake stop light. сheсk that the light
comes on wheл the |roлt and rear bnkes
arc independentlу applied, Мodels |irst
usёd on or afte| 1st Apil 1986 must have
a brake light switch on each bmke.

e) Hoп' cheсk that the sound is сontinuous
and of rcasonable volume,

y' cheсk that thore is а red fef|ector on тпe
гeаr of the maсhinе, either mounted
separate|y or аs pаrt ofthe tail |ight |еns.

y' сheсk thё condition of the heаd|ight, tаil
Iight аnd tl,m signa| |enses.

y' тhe t\,oт tester wi|| рerform а headlight
beаm height сheсk Usiпg sDeciаlised beam
setting eqUipmeпt (see i||ustration'|). тhis
equipment will not be available to the home
meсhаnic, but if you suspeсt that the
hёad|ight is iпсorrесt|У set or mаy have oeeп
ma|аdjusted in the past, Уou сan perform a
rough test as follows.
./ Position the bike in а straight |inе fасiпg а
briоk Wa|l. тhe bike must be off its stand,
upright and With a rider seated' Мeаsure Ine
height from the grouпd to the centre of the
hеadlight and mark a horizontаl I ine oп тne
wа|| at this height. Posit ion the motorоvс|e
з.8 metres from the Wаl| аnd drаW a vertiсa|

eouiDmeпt

|inе Up the wall оentra| to the оentrr|iпe of the
motorсуоle' switоh to diрреd beаm and
сheсk thаt the beam pаttern fа||s s|ight|y
|ower thаn thе horizoпta| |iлe аnd to the left of
the vertiсa| line (sёё i||ustrаtion 2)'

нeаd|ight Ьeаm height сheсking

90"
нome workshop beаm a|ignment оheсk
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сheсking for reаr suspension |inkаge p|аy

y' Visual|y inspeсt the shoоk absorber(s) and
оheсk thаt there is no sign of oi| leakage from
lts damper. тhis is somewhat restr]сted on
сedаn s iЛg|e shoсk mode|s dЦe to the
oсation of the shoсk аbsoгber'
0/ \n/ith the гeaг whee| raised otf the
ground' grasр the Whee| at the highest point

Worn susрension |inkаge pivots (аrrows)
аre UsUаIly the cаuse of рlаy in the reаr

suspensioп

and аttemрt to рu|| it Up (see i|lustrаtion 8}'
А1y р|аУ |n the swingarm p.vot or sUsрensioп
l inkage bearings Wil| be fe|t аs movement
Note: Do лot сonfuse plaу with aсtuat
suspensloл movement. ЕaiIure to IUbriсate
suspension Iinkаge beaгings can |ёad to
bearing failUre (see i||ustrаtioп 9)

Grаsp the swingаlm аt the ends to сheок
for plаy in its pivot ьeагings

t/ With the гear Whee| гaised off the ground,
grasp the swingarm ends and attempt to
move the swingarгn fгom side to side and
forwards and baсkwаrds . any p|aу indiсates
weаr of the swingarm рivot bearings (see
iI lustrаtioп 10)'

Brakes, Wheels and Tyres

Brаkes

./ With ihe Whee| rаised off the ground'
aрp|y the brake then free jt off, and оheсk that
the Wheel is about to revolve free|У Without
brake dгag'
r/ on disс brakes' eхamine the disс itse|f '
сheсk thаt it is seоUre|y mounted ano not
сгаскeo.
с/ on disс brakes' view the рad materia|
through the оa|ipeг mouth aпd сheсk that the
pads аre not Worn down beУond the Iimit rsee
i l|Ustrаtioп 11)
y' on dгum brakes' сheck thаt Whell tпe
Ьrake is aрр|ied the аngIe between the
operating |ever and саb|e or rod is noL too
great (see i l lustrаtioп 12). сheсk a|so thаt
the operating lever doesn,t foul any other
сomponents'

r/ on disо brakes, eхаmine the f|eХibIe
hoses from toр to bottom' нavё an assistаnt
ho|d the bгake oп so thаt the f|uid in the hose
|s Under pressl]rе, апd сheсl' l|.at l|"ere is no
sign of f|UId Ieakаge' bUIges or сrаоking If
there are аny melа| bгаke рiреs оr Uпioгs,
сheсk that these are fгee from сorrosion and
dаmage Wheгe a brаke Iinked anti-dive
system is fitted' сheсk the hoses to the аnti
dive in a s|mlIar mаnner.
/ сl.eсk тhаl Ine .eаr bгаke lorqUe аrlr is
secuie and that its fasteners are seсUred bу
se|f-|oсking nUts or саste||ated nUts With sp||I.
pins or F] рins (see i||ustrаtion 1з)
y' on mode|s Wth ABs' сheсk thаt the se|f
сheсk Warnin9 |ight in the instгument раne|
works
/ тhe |\,4oт tester Wi]I perform а test of the
motoгсУс|e,s braking eff iс ienсУ based on а
сa|сuIatjon of гider аnd motorсyс|e Weight.
А|though this cannot be сагried out at home,

systems аre proрer|У maiпtаined. For
ivdrаU|,с disс brаkes, сheсk lne .IUId -Vе' '
iever/pedal feel (bleed of air if its sрongy) and
pad materia| For dгUm brakes, сheck
ad]Ustment, сable or rod oрeration and shoe
Iining th|сkness.

Whee|s аnd tyres

y' cheсk the Whee| оondit ion' cаst Wпee|s
shou|d be free from сraсks аnd if of the buit.
Up design, a|l fasteners should be sесUre'
Spoked WheeIs shouId be сheсked foг
broken' сorroded' |oose or bent spokes.
/ With the Whee| raised off the ground, splп
the Whee| and Visua||y сheck thаt the tyre anсl
Wheel run true сheсk that the tУre does not
louIthe sUspens]on or mUdgUаrds-Уou сan at |east ensuгe that the braking

вrаke pаd wear cаn usuа|ly be vieweo
without removing the саliper. lиost pаds

hаvё weаr indiсаtor glooves (1) аnd some
аlso hаve indiсаtor tаngs (2)

on drum blаkes, cheсk the аng|e of the
operаting lever with the ьrаke fu|ly аpplied.

мost drum brаkes hаve а weаr indiсato.
pointer аnd sса|e.

вlаke tolqUe а.m must ьe properly
seсured аt both ends



Storage пвг.zs
Preparing for storage
Before you stаrt

lf repairs or аn overhаU| is needed, sеe that
thls is carried oUt now rаther thаn |eft untiI you
Waпt to rjde the bike again.

Give the bike a good Wash and scrub a|| diгt
fгom its Uпderside. |\,4аke surr the bike dгies
comр|ete|y before pгepariпg for storage.

Engine
. Remove the spаrk plug(s) aпd IUbriсate the
сy|inder bores With aрpгoХimately a teаsрoon
of motor oi| Using a spout-type oi| саn (see
i||ustrаtion l) '  t]eiпsta|| the spаrk pIUg(s).
сгаnk the engine over a сoup|e of t irnеs to
сoаt the piston rings and bores W|th oil' lf the
bike has a kiоkstad. Use this to tuгn theengine
over. |f not, f|jсk the ki| l  switсh to the oFF
posit ion and оrank the engine over oп the
stаrter (see i||ustrаtioп 2). lf thе nature on Iпe
ignition systёm preveлts the stагter opeгating
With the kiI l  switсh in the oFF posit ion,

squiгt а drop of moloг oi| into eасh
сy|inder

. . ' апd ensule thаt thе metа| bodies of the
рlugs (aгrows) are eаrthed аgаinst the

cyIinder heаd

remove the spark р|Ugs апd fit them bасk iп
their оаps; ensure that the р|Ugs are еarthed
(grounded) against the сylindeг head When тne
starter is operated (see i||ustrаtioп з}.

Wafning: lI is iпportant that the
plugs are earthed (grounded)
awaу from the spa* plug holes
otherwise there is a risk of
atomised fuel from the
cуlinders igniting.

сomplёеlу oу posltюnng
tho piston at тDc on the compression
stroke.

conneоt а hose to the саrburettor 
'|oаtсhаmber drаiп stub (аrrow) and unsсrew

the drain screw

. Dгаin the саrburettoг(s) otheгWise there is а
risk of jets beсoming bloсked by gum
deрosits from the fue| (see i||ustгаtion 4}.
. |f the bike is going into long-term storagё,
сonsideг adding a fue| stabiIiser to the fuel in
the tапk. |f the tank is drаined complеte|У,
сorrosion of its iпterna| sufaсes may oосur if
|еft unрrotected for a |oпg period. тhe tаnк
сan be treated With a п]st preveпtative
espeоia|lу for this pUгpose. A|teгnаtive|y,
remove the taпk and pour ha|f а litre of motor
oi| into it, insta|l the f i||er сap аnd shake тne
tank to оoаt its interna|s With oi| before
draining off the eхсеss' тhe sаme effeсt cаn
a|so be аоhieved by sprayiпg WD40 or a
similar water-dispersant around the inside of
the tаnk via its f|eхib|e пozz|e.
O IЙake sure the сoo|iпg system contaiпs the
correсt miх of antifreeze. Antifreeze a|so
сontains importaпt corrosjoп inhibitors.
. тhe air intakes aпd eхhаust сan be sealeo
off by сovering or plugging the oрenings.
Ensure thаt you do not seаl in any
сondensation; run the engine UntiI it is hot,
then switоh off and a||oW to сoo|. тape a pieсe
of thick р|astiс over the silenсer end(s) (see
i||ust.аtion 5). Note that some аdvoсаte
pouring a tab|еspoon of motor oi| iпto the
si|encer(s) before seа|ing them off

Еxhаusts cаn bo seа|ed off with а o|аstiс
bag

Bаttery
. пemove it from the bike - in eхtreme сases
of сo|d the battery mаy freeze and сrасk its
оase (see i||ustrаtioп 6)'

Disсonneсt the negаtive |eаd (A) first,
fo||owed by the pos|tive |eаd (в)

o сhеоk the e|eоtrolytе |eve| and top Up if
neсessаry (сoпventionаl refillab|e bаtteries)'
с|eаn the termiла|s.
. store the bаttery off the motorоУc|e and
awаy from апУ sou.сёs of f ire. Posit ion a
Woodoп b|ock uпderthe battery if it is to sit on
thе ground,
О Give the bаttery a triсk|е сharge for a few
hours evory month (see i||ustrаtion 7)'

Use а sцitаb|e bаttery оhаrger - this kit
а|so аssess bаttery сoпdition

F|iсk the kil| switch to oFF . . .
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тhis seсtioп provides an easy refereпоe-guide to the more сommoп
faU|ts that аre I ikе|y to aff| iоt your maсhinе. obvioUsly' the
opрortuпit ies are a|most | imit|ess for fаults to oссur as a result of
obsсure fаilures, аnd to try aпd сover а|| eventua|ities WoU|d require а
book. Indeеd' a number hаve been written oп the subiect'

sucоessfuI troub|eshooting is пot a mysterious .b|aоk аrt' but the
appIiсation of a bit of kпowledge combined With а systematiс аnd
lo9iса| approaсh to the prob|em. Approасh аny troub|eshooting bУ first
aссUrаte|У identifying the symptom and then сheоking through the Iist

1 Engine doesn't start or is difficult to start
П stаrter motor do€sn't rotаte
П stаrter motor rotаtes Ьut engine does пot turn over
П starter Works but eпgiпe Won't tum over (seized)
П No fuelIloW
П Eпgiпe flooded
П No spark or Weak sDаrk
П сompression low
П stalls аfter starting
П Rough id|e

2 Poor running at low apeed
П sDark Woаk
П Fue|/air miхture iлсorrect
П сompression |oW
П Poor ассeleratioп

3 Poor running or no power at high speed
П Firing iпоorroсt
П Fuo|/аir miхture inсorreсl
П compression low
П Knoсkiпg or piпgiпg
E lЙisсe||aпeousоаuses

4 Overheating
П Engine overheаts
П Firing inсorreсt
П ЕUe|/аir miхture inсoпeсt
П сompressioп too high
П Епgine |oаd eхсessivo
П Lubricationinadequаte
П П/'isсe||aneousоаuses

5 Clutch problems
П C|utch s|ippiпg
П с|utсh пot diseпgаging сomр|eto|y

6 Geerchange problems
П Doesn't go into gear, or lever doesn't return
П Jumps out of geаг
П overselects

of possibIe сauses, stаrt ing With the simр|est or most obvious and
pгogressing in stаges to the most оomp|eх.

тake nothiлg for granted' but above a|| apрly liberаl quaпtities of
common sense,

тhe mаin symрtom of а fault is given in the teхt as a major headiлg
be|oW whiсh arе listed thё various sУstems or аreas Whiсh may сoпtain
the fau|t. Details of eaсh рossib|e оause for а fаult аnd the remediаl
аctioп to be tаken are given, in brief, in the paгagraphs be|ow eасh
heading. F0rthеr iпformаtion shou|d be sought in the re|evaлt сhapter.

7 Abnormal engine noise
r Knocking or рiпkiпg

|] Pistoп slap or ratt|iпg
Ll Valve noise
П other noise

l Finа| drive noiso

11 Excessive eхhaust smoke
П Whitе smokо
П вlaсk smoke
П вrowп smoke

l2Poor handling or
П Hand'ebаr hаrd to tum
П l.lаnd|еbar shakes or vibrates eхоessiveIv

П вattery deаd or wеak
П ваttery ovorоhаrged

I
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4 Overheating
Еngine overheets
П сoolant level |ow. сheck аnd аdd оoo|ant (chаpter '1)'
П Leak in сooling system. сheоk сooling sуstem hoses and rаdiаtor

tor |eаks and othor dаmаge. Repair or reрlaсе рarts аs necessary
(сhаpter з).

П тhermostat sticking open ol с|osed' сheсk аnd гeplaсe as
desсribed in сhаoter 3.
Fau|ty radiаtor сap. Remove the сap аnd have it pressure tested.
coolant pаssаges о|ogged. Drain аnd f|Ush the оooIing system,
then refill With fresh coolаnt (сhapter 1).
Water pump dеfeоtive. Romove the pumр and сheсk the
сomponents (сhаpter з).

П с|ogged гadiator f ins. c|eаn them by biowing сomprеssod аir
through tho fiпs from the rear of the radiator'

П сooling fап or fаn switоh fau|t (сhаpter 3).

Firtng incorrect
П spark plugs touled, defeсtivo or Worn out. ser сhapter 1 {or soark

plug mаintenanсe.
П |nсorrect spark р|ugs.
П lgпition сontro| unit defeсtivo. see сhaDter 5.
П Fаu|ty ignition I.iт coi|s (сhapte. 5).

Fuellai r m irtu re i лcor'еct
E Мain jet о|ogged. Dirt, Water аnd other сontaminаnts can сloo the

mаin jets. с|ran the fue| tаp fiiter, thё float сhаmber аreа an; the
jets and сarburettor oritiоes (сhapter 4)'

П п/aiп jet wlong size. тhe stаndard jetting is for seа |eve|
аtmospheiс рrgssuгe and oхygen content.
Аir fi|ter с|ogged, poorlУ seа|ed or missing (сhаpter 1)'
Air fi|ter housing poor|y sea|€d. Look for сraсks, ho|es or loosg
с|аmps and rep|ace or гepair.
Fuel |eveltoo low. сhесk t|oаt height (сhapter 4).
Fuе| tаnk broаther hose obst.uсted.
сarburettor in|ёt maпitolds |oose' сhесk for сraсks, breаks, tears
o. |oose с|аmps. Rep|асe the rubbor in|et maпifo|d ioints if sp|it or
peгished.

5 Clutсh problems

Compression too high
П CаrЬon build-Up iп сombustion сhamber. Us€ of а fue| additive

that Wi|| disso|ve thе adhesive bonding the сarbon paгtiо|es to the
pistoп с.own аnd сhamber is the easiest Way to rеmove the bui|d-
Up. otherwise, the сy|inder heads Will hаve to be removed and
deоаrbonised (сhaрter 2).

П Improper|у mасhined heаd surfaсe or iпstаl|atioп of inсorrect
gasket duriпg епginё аssembly'

Engine loed eхcessive

П
П

П

П
П

П
П
П

tr

tr

сlutсh s|ipping. сan be сaused by damаged, |oose or worп сlutсh
сomponents. Refer to сhаpter 2 

'or 
ovеrhau| proсedures'

Еngine oi| leve| too high. тhe addition of too muсh oil wit| саuse
pressulisаtioп of the сrankоаse and inefficient engine operаtion.
сheоk speсi'iсations аnd drаiп to pгoper |eve| (сhapter 1).
Епgine oi| visсosity too high. Usiпg а heаvier oi| than the one
reсommended in сhаpter ' l  сan dаmage the oi| pump or
|ubriоаtion system as Wo|| аs сause drаg on the engine.
вrаkes dragging. Usua||y сaused by debris Whiоh hаs eпterф the
brake pistoп seа|s' or from а Warped disс or bent ахle' Repair as
necessary.

Lu bricatioп i nede q uate
Еngine oi| |еvel too |ow. Friction сaused bУ intermittent lаck of
|Ubriсаtion or from oi| thаt is ove.Work6d cаn сause overheаting.
тhe oil provides a definite сoo|ing funсtion in the engine' сheсk thъ
oi| |ёvel (сhapter 1).
Poor qua|ity engine oi| or inсorreсt visсosity or type. oil is rated not
on|y aссordiпg to visсosity but аlso aссording to type. some oi|s
аre not rаted high enough for use in this engine' сheсk the
speоifiсations seоtion and change to thе сorrect oil (сhapter 1).

lllt isce I I aneou s causes
П Modifiсаtion to eхhаUst system. Most aftermarket eхhаUst svstems

оаUse the engine to run leaner. Whiсh mаke them ruп hotter. When
iпstа|ling аn aссessory eхhaust system, a|Wаys rejet the
саrburettors.

П

П

П

П

Clutch slipping
П |nsutfiоient сIutоh оаb|€ freep|ay. сheсk aпd аdiust (сhapter l).
П Frictioп p|ates Worn or Warped. overhau| the сlutсh аssombtv

(сhapter 2).
П P|аin p|ates Wаrped (сhаpter 2).
П о|Uiсh springs broken or Weak. o|d or heat.damаged (from

slipping с|utсh) springs shou|d be rep|асed with new ones (сhap-
tet 2).

П с|Utсh re|eаse meсhапism defective. Rеp|aсe аny defeсtive parts
(сhapter 2).

П с|utсh сentre or housiпg Uneveп|У Worп. тhis сauses imрropеr
engаgement of the p|аtes. Rep|aсe the damаged or woln parts
(сhapter 2).

clutch not disengaging completelу
Ехсessive с|Utсh сab|e frе€p|аy. сheоk аnd adjust (сhapter ,1).
с|Utсh p|аtes Wаrped or dаmaged. тhis Wi|| сause с|Utch drag,
Whiсh in tuгn Wil| саusе the machine to сreeр. overhau| the оlutсh
assembly (сhарter 2).

Еngine oi| deteriorated. old, thin, worn out oi| wil l  not provide
proper lubrication for the plates, сausing the с|Utсh to drag'
вeplасe the oi| and fi|ter (сhаpter 1).
Епgiпo oi| visоosity too high. Using a heаvier oi| thaп
reсommended in сhаpter 1 can сause the p|ates to stick togethеr,
p.utting а drag on the engine. сhange to the сorreоt Weiьht oi|
(сhaptrr 1).
сlutсh housiпg guide seized on mаinshaft. Lack of IUbriсаtion,
severe wear or dаmage саn сause the guido to seize oп the shаft'
overhau| of the с|Utch, and perhaps traпsmissioп, mаУ be
neсеssаry to repаir the damаge (сhаpter 2).
с|utоh re|eаse meоhanism dofeсtive. overhauI the с|utсh сovor
сomponents (сhapter 2).
Loos6 с|Utсh centre nut. сauses housing аnd оentre misаlignment
puttiпg a drаg on the eпgine. Еngаgеment adjustment сontinuallv
vаries. overhаUI the с|Utсh аssomb|y (сhapter 2).

tr
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FauIt Finding RЕF.зз
9 Abnormаl frаme and suspension noise
Front end noise
E LЬw f|uid |evel or improper visоosity oi| in forks. тhis сan sound like

sрUrtiпg and is usuаl|y ассompanied by irregu|ar fork aсtion
(chарter 6)'

П spring Weаk or brokeп' Mаkes a c|icking or sсraping sound. Fork
oi|, When draiпed' Wi|| have a |ot of metа| partiсles in it (сhapter 6).

E steering head bearings loose or damaged. c|iоks Wheп brаking'
сheсk аnd adjust or reр|асe аs neсessаry (сhapters 1 апd 6)'

П Fork yokes ioose. Маkе sure a|| о|amp piпсh bolts аre tightened to
the specified torqUe (сhаpter 6).

П Fork tube bent. Good possibi l i ty i f maсhine has beeп dropped.
Rep|аce tube With а new one (сhaрter 6).

П Front ах|e bolt or aх|e оlаmp bolts |oose. тighteп them to the
speсifird torque (сhapter 7).

П Loose or Worn whee| beаrings. сheсk and rep|aоe as пeeded
(сhаpter 7).

shock absorber noisё
П F|Uid level inсorrеct' |пdiсаtes a |eak саUsed by defeсtive sea|.

shock Wi|| bе сovered With oi|. Reрlасe shoсk or seek advice oп
repаir fгom a нonda dea|er (сhаptеr 6).

П Defeоtive shoсk absorber with interла| damage. тhis is in the body
of the shoоk and саn't be remedied. тhe shoсk must be reD|асed
With а new onе (сhаpter 6).

П вent oг damаged shoоk body' Replасe the shock With а new one
(сhapter 6).

П Loose or worn suspension linkаge сomрoпents, chесk and
rep|aсe as neсessаry (сhapter 6).

Brake noise
П squea| саused by dust on Ьrake pads. tJsua||У fouпd in

сombinаtion With g|azed рads. с|ean using brake о|eапing so|vent
(сhapter 7).

П оontamination of brаke pads. oi|' brake f|uid or dirt causing brаke
to сhatter or squea|' с|eaп or rep|aоe pads (сhapter 7)'

E Pads g|azed' саused by exсessive heаt from pro|onged Use or
from оontamiпation' Do not Use sаndpapeг, emery с|oth,
саrborundum с|oth or аny other аbrasive to roughen the pаd
sudaсes аs аbrаsives Will stаy in the pad mаteria| and damage the
disс' A very f ine f|at f i le сaл be used, but pad rep|асemeлt is
suggested as а сure (сhapter 7).

П Disо Wаrprd. оan сause а сhаttering, с|iсking or intermittent
squeа| Usuа|ly асcompanied bУ a pulsating lever and Uneveп
braking. Rep|aсe the disс (chаpter 7)'

П Loosе or Worn Wheel beariпgs' сheсk aпd reр|aсе as needed
(сhapter 7).

10 Oil pressure warnang light comes on
E ng i ne l u bricati on sуstem
E Еngiпe oi| pump defeсtive, bloоked oi| strainer gauze or failed re|ief

vа|vе. carry out oil pressure оheсk (сhaрter 2).
П Епgiпe oi| |eve| low. |nspect for |eаk or othеr prob|em саusing |oW

oil |evel and add reсommeпded oi| (сhapter 1).
П Еngine oi| visсosity too low. Very o|d' thin oil oг aп improper Weight

of oi| Used iп the engine. сhange to оoгreоt oi| (сhаptеr 1)'
П саmshaft or journa|s Worп. Еxcessive Weаr саusing droр jn oi|

pressure. F|eplaсe саm and/orlcу|inder head. Abпormа| Wear оould
be саused bу oi| starvation аt high rpm from low oi| |eve| or
improper weight oг tУpe of oil (сhapter 1).

11 Excessive exhaust smoke

П сrankshaft and/or bearings Worn' same problems аs аbove'
cheсk and replaсe сrankshaft and/or bearings (сhapter 2)'

ЕIectrical sуstem
П oil pгessure switch defective. сhесk the switсh aссordinq to the

рroсedure iп сhаpter 9. t]ep|aоe it if it is defeоtive.
П oi| pressure warning l ight оirсUit defeоtive. сheck tor pinсhed'

shorted, disсonneсtеd or dаmаged Wiring (сhapter 9)'

White smoke
Piston oil ring Wom. тhe ring mаУ be brokeп or damаged' оausiпg
oi l from the сrаnkсase to be pul|ed past the рistoп into the
сombustion сhamber' Repiасe tho rings With new ones (сhapter 2).
cy|inders worп, clасked, or sсo.ed' сaused by overheatiпg or oi|
starvation. тhе сrankоase/bores Wi|I havе to be renewed, no
oversizes are available.
vаlvе oil seаl dаmaged or Worn. Rеplaсe oi| sea|s With new ones
(сhapter 2).
Vа|ve guide worn. Perforп a сomp|ete valve job (сhapter 2).
Еngine oi| |eve| too high, Whiсh сauses the oilto be forсed past the
riпgs' Drain oiI to the proper level (chарter 1)'
нead gasket broken between oi| returп aпd оУ|iпder. сauses oi| to
be pul|ed into the оombustion chamber. Rep|aсe the hёad gasket
and сheсk the head for Warpage (сhapter 2).
Abnormа| сrаnkоаse pressurisatioп, Whiсh forсes oi| pаst the rings.
с|ogged breather is Usua|lУ the оause.

Black smoke
П Air filter о|oggёd. о|eaп or rep|асe the element (сhapter 1)-

П lЙain jet too |argе oг |oose. сompare thо iet size to the
sрeсif iсations (сhаpteг 4).

П сhoke cаb|e or | inkage shaft stuck, сausing tuel to be pul|ed
through сhoke cirсUit (сhарter 4)'

П FUe| leve| too high. сheck аnd adjust the f loat height(s) as
nесessary (сhарter 4)'

П Floаt need|e vа|ve he|d off need|e seаt. с|ean the float сhambers
and fue| | ine and гep|асe the needles аnd seats if neсessarv
(сhapter 4).

Brown smoke
П lЙain jet too smal| or с|ogged. Leaп оonditioп оaused by Wrong

sizе mаin jet or by a restriсted orifiсe. сleaл f|oat сhаmbers and
jets аnd сompаrё iet size to specificаtions (chapter 4).

П FUe| f low insuff iс ient' F|oat пeed|е va|ve stuсk c|osed due to
оhemicaI reaсtion With o|d fue|. F|oаt height iпоorreоt, вestriсted
fue| | ine. сlean l ine aпd f|oаt сhamber аnd аdjust f loats if
neоessаrУ.

П сarburettor iл|et manifold о|amps loose (сhapter 4).
D Air filter poor|y sealed or not instа||еd (сhаpter 1)'

П
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Fau|t Finding RЕF.зs
14 Electriсal problems
BeI,tery dead or weak
П ваttery fаulty. сaused by su|phated p|аtes Which аre shorted

through sedimentation' А|so' broken battery termiпаi makiпg on|y
oссаsional сoлtасt (сhapter 9).

П Battery саb|еs mаking poor сontaсt (сhapter 9).
П Load eхcrssive. сaused bУ аddition of high Wattage lights or other

eIeоtriсal aсcessories.
П |gпition (main) switсh defесtive. switсh either grounds (eаrths)

iпtemally or fai|s to shut off system. F]ep|aсе tho switch (сhap:
ter 9).

П Regu|ator/reсtifier dofeсtive (сhapter 9).

A|ternator stator сojl open or shorted (сhapter 9).
Wiring fаu|ty' Wiriпg grounded (eаrthed) or сonnесtions loose in
IgnIт|on. chаrging or |ighting оirсuits (сhaрter 9).

BatEry overchargeс!

П
П

Fault Finding Equipment

. LoW сompression Wi|l result in ёхhаUst
smoke, heаvy oi| сonsumption' рoor stаrtiпg
аnd poor performаnce' A сompressioп тesl
Wil l  рrovide usefuI information about аn
engiпe's coпdition and if performed regU|ar|y'
can give Warning o{ trouble before аny other
symptoms beсome арpareлt.
. A сomрressioп gаuge Wi|l be гequired,
aloлg With аn аdapter to suit lhe spаrk р|Ug
hole threаd size' Note thаt the sсrёW-in type
gаUge/аdapter set up is preferab|e to the
rubber сoпe type.

. вefore cаrryiпg out the test, first сheсk the
va|ve сleаranсes аs desсribed iп сhаpter 1.
l RUn the engine unti| it reaсhes noгmа|
operаting temperature, then stop it ano
remove the spark plug(s)' tаkiпg сare лot to
sоаId your hаnds oп the hot сompoпents'
2 lпstа|| the gauge аdарter аnd сompression
gauge in No. 1 сУ|inder sраrk p|Ug ho|e (see
i||ustrаtioп 1l.
3 on kiсkstart-eqUipp6d motorсУс|es, mакe
suгe the igпitioп switсh is oЕF, then open the
throttle fu|lУ аnd kiоk the engine over a оoup|e
of times untilthe gаUge reаding stаbilises.
4 on motorсyо|es With e|eсtriс start onlv. тne
pгoсedurе WilI differ dеpending on the паture
of the ignit ion system. F|iсk the enginе ki||
switсh (engiпe stop switсh) to oFF апd turп

sсrew the compressioп gаuge аdаptёr
iпto the spаrk р|ug ho|e, theп sсrew the

gаuge into the аdаDteг



Тeсhniоa| Terms Explained нвг.зэ

Aвs (Anti-loсk brаking syst9m) A system'
usua|lу e|eсtroпiсаl|У сoпtro||ed, that seпses
inсipient wheei loсkup during bгаking аnd
re|ieves hydrаuliс рrossure аt wh6e| Whiсh is
аbout to skid.
Aftermаrket compoпents suitаь|e for the
motorсУc|e, but not produсф by the motorсyc|e
manUЙсturer.
A||€n key A heхаgonаl wrenсh Whiсh fits into а
гeсessed heхаgoпa| ho|e.
Alteгnаting оurrent (аc) сUrrent produсoo oy
an а|ternator. Requirёs сonverting to dir€оt
curreпt ьy a reсtifier for сhагging purposes
Alternаtor converts meсhaniса| onergy from the
engine into e|oсtriса| energy to сharge thё
battery аnd power the e|ectriса| svstem.
Amрere (аmp} A unit of measurement for тne
f|ow of e|6сtriса| сurrent. сurrent = Vo|ts^ohms.
Ampere-hour (Ah) Мeаsure of battery сaрасity'
Aпg|e-ti9ht6niпg A torque expressoo rn
degr€ €s. often follows а сonveпtiona| tightening
torquё for сylinder head or mаin Ъeаrino
fаsteners (seэ i||ustrаtionl.

Angle-tightening сy|inder head Ьotts

Antifreez€ A substаnсe (usuа||y ethy|ene g|yсo|)
m|хeo W|th wаler, аnd аdded to the сooling
sуstem, to prevёnt frёeziпg of the coolаnt in
winter' Antifreeze also contаins chemiса|s to
inhibit сolrosion and the formatioп of rust аnd
other deposits thаt Wou|d tёпd to с|og the
rаdiator апd сoo|ant pаssаges and reduсе
сooIing вffiсienсУ'

AP| Amёriсаn Petro|eum lnstitute' A qua|itУ
stаndard for 4-stroke motor oi|s.
Asbestos A nаturа| fibrous minёrа| with greаt
heаt resistаnсe' сommon|y Usеd in tne
сomposition of brаke fliсtion mаt€ria|s' Asbestos
is а hea|th hаzаrd аnd the dust сreаted by Draкe
systems should nёver be inhаled or inqestёo.
AтF Automаtiс тransmission Fluid. бften usёd
iп front forks'
AтU Automаtiо тimiлg tJnit. Мeсhanicа| deviсe
for 

'advaпсing 
the ignit ion t iming on eапy

6ngrnes,
Aтv A|lтerгаin Vehiс|e. often cа||ed a QUаd'
Aхiаl р|аy side-to.side movemеnt'
Aх|e A shаft on whiсh a Whee| гevo|ves' A|so
kпowп аs a spindle'

ED
ваcklаsh тhe аmoUnt of movement between
meshed сomрonents When one сomрonent is
held sti||. Usuа||y apрlies to gear teeth'
ва|| ьeаring A beаring сonsistiпg of а harс'enod
|nner ano outer rасe With haгdened stee| ba||s
b€tweёn thё two races.
вeаliпgs Us€d between two Working surfасes
to pгevёnt Wear of the components аnd a ЬUi|d-
uр of heаt. FoUг types of Ьeаring аre сommon|y
useo on motorсyс|es: р|aiп sho|| beаrings. ba||
boаrings' tаpered ro||er beаrings аnd neeo|e
roIler beаrings'
вeve| geаrs Used to turn tho drive through 90..
тУрiсаI аpp|icаtions are shaft fina| drive аnd
саmshаft drive (see i|lцstrаtion).

вeve| geагs аre used to turn the dпve
through 90.

вHP вrakr нorsepowеr' тhё вrit ish
mёаsUremenl for вnginё power outрUt. Power
outрut is пoW UsUа||y €хpressed in ki|owatts
(kщ.
вiаs-belted tyre simllar сoпstluоtion to rаdiа|
tyrё' bu.t With outer belt running аt аn ang|e to the

вig-eпd bearing тho beаriпg in the end of tho
сonпeсting rod thаt's аttасhed to the сгаnkshaft.
вlэeding тhe process of removing alr from ап
hydrаUliс system via a b|eвd nipp|e or bleed

вottom-end A desсription of аn ёngine's
оrапkсase сomрonents аnd a|l сomponents
сontaiпed therё-iп.
втDс выore тop Dёad оontre in tёrms of piston
position. |gnition timing is oftёn eхрressёd in terms
of degrres or mi||imetJes втDс'
вush A сylindriсa| meta| or Jbber component
useс' between two moving раrts.
Burr вough edge |ёft on a сomponent aftel
machining or аs a result of eхc€ssive weаr.

^
саm chаiл тhe сhаiп Whiсh tаkes drive from the
сlankshаft to the саmshаft(s).
саnister тhr main componont in an evaporаI|ve
ёmIssion сontrol system (cаlifornia market only);
оontаins aсtivated сhalоoa| granules to trар
vapours from thё fЦe| system rather thаn аllowino
them to vent to thё аtmosDhere.
саst6|lаъd Resemb|ing th6 pаrapets a|ong the
top of а сastlё wa||. For oхamрle, a саste|iated
Whee| aх|€ or spiпd|e nut'
саtа|ytic Gonverter A deviсe in the eхhaust
system of some mасhines Whiсh сonveгts сёrtаin

pol|Utаnts in the exhaust gаsёs iпto less hаrmfu|
suDsтanсes'
chаrgiпg system Description of the
сomрonents whiсh сhаrge the battery, ie the
аlternаtor, rectifer апd regulаtor.

paгts. For eхamр|6, between а piston aпo а
сylinder, Ьetween a bearing аnd а jouгпal, etc'
coi| spring A sрirаl of r|astic stee| founo Iл
vаrious sizes throughout а vehiсle, for eхаmp|e
as а spпnging medium in the suspension аnd in
the vа|ve train.
сompress.on RёdUсtion in vo|Ume. aпo
inсreаs6 in prossure аnd temperаture, of а gаs,
сaused by squeezing it into a smа|Ier sDасe.
сompression dаmрing controls the speed the
suspensюn сomprёsses When hitting a bumр.
сomprэssion rаtio тhe гelаtionsьip betweёn
сylinder volumё When th€ рistoп is at top oeao
сentre алd сylinder vo|ume When the piston is at
bottom dead сentre-
сonliпuity тhe Uпintёrruрtф pаth in the floW of
e|eсtriоity, Litt|e or no meаsurаЬ|e resistance.
сontinuity tostel sr|f-powrred bleepel or test
light whiоh indiсates сontinuity.
сp саndlеpower. вulb rаting оommoп fouпo on
Us motorсУс|es.
сrossp|y tyre тyre р|ies аrranged in a
cпss-сross pattem. Usua||y four or siх p|ies Usф,
hence 4PR oг 6PR iп tУre size сodes.
сush drive RubЬer dаmper sеqmeпts
fitted betwёen thё r€аr Wheel аnd fini| orrve
sproсket to absoгь traпsmission shoсks tse€
i||ustrаtion).

сush drive rubьers dаmpen out
tгаnsmission shoсks

гr

D€9re6 disc ca|ibrated disо for mёаsurino
piston position. Ехpressed in deQrees.
Diаl gаug6 с|ock-type gauge йith аdаpters tor
measuriпg runout аnd рiston position. Ехpressed
in mm or inсhёs.
Diаphrаgm тhe rubЬer membrаne in a rпаster
сylinder or саrbur6ttor Whiсh seа|s the uooer
cnаmoёr.
Diаphrаgm spring A siлgIe sрпJng p|аte often
Used in сlutсh6s.
Diгeсt оurreпt (dо) сurrent рlodtjсф ьУ а dс
genorator,



VFR400Z and VFR400R (NC21, Nс24) speсifiсations ввг.цз

Speсifications
тhe fo||owiпg sрeсifiсatioпs арp|y to the Nс21 and Nс24 mode|s on|У' |dentifiсation detаi|s a.e аs fo||owsj

мodel
vFR400z (Nc21)
VFR400Z (Nс21)
VFR400в (Nс21)
VFв400в (Nс21)
VFн400R (Nс24)
VFR400R (Nс24)
vFR400R (Nс24)

Yeаl сode
1986 ZG
1987 ZP,
1986 RG
1986 RG YА
1947 RH
1987 вH-||
1988 RJ- t

Note| Proсedures for these models are not inсluded in this manual - all prёсediпg pages of this manual applу onlу to the NClo and Nс35 modets'

Engine, сlutсh and transmission

саmshаfts
Iпlet lobe height

stаndard ..
serviоe Iimit (miп)

ЕхhаUst loЬe height
standаrd .
serviсe |imit (min)

JournaI diametёr
Standard . . .
serviсo Iimit (min)

Journal holder diameter
standаrd ..
serviсe limit (mах)

Journа| oi| с|earaпсe
standаrd .
serviсe limit (maх)

RUnout (mах)

Еour-stroke 90. V-four
399 сс
55.0 mm
42.0 mm

11.0 to 1,11.з to 1
142 to 200 psi (9.8 to 1з.8 вar)
1-з-2-4

1
2
3
4
Wet mu|tiрlate
siх-speed сonstаnt mesh
UnаIn

з1.05 to 31.21 mm
з,1.01 mm

31'11 to з1.27 mm
з1.07 mm

27 '92g to 27 '95o пm
27 .925 mm

28.000 to 28.021 mm

0.050 to 0.092 mm
0.096 mm
0.0з mm

сy|inder heаd
Warpage (mах) '  . .  .  ' .  . . .  . . .  0.10 mm



VFR400Z and VFR400R (Nс21' Nс24) speсifiсations нвг.+s

serviсe |imit (mаx)
Mаster оуlindеr bore diameter

stаndаrd ..
seгviсе limit (mаХ)

lv.laster сy|indеr piston diamet€r

Standard ...

stаndard .

stаndаrd . . .

Wаrpage (maх)
ovа|ity (out-of-round) (mах) .. ....
таper (maх)

сonneсting rods
smа||-еnd interna| diameter

stаndard ..

seNiсe Iimit (mах)
Master сy|inder piston diamеter

staпdard ..
serviсe Iimit (min)

Lubricаtion system
Oiltype.. . . . .
o i lv isсosity. . .
oi| сapaсitУ

At ojl сhаnge
Аt oiI aпd fi|ter сhange
Еol|owing eп9iпe overhau| _ dry engino, new fi|ter

VFR4OO R ..
vFR4002.. . .

oil pressure (With eпgiпe wаrm)
VFR400 вG and zG
VFR400 RH' RJ аnd zH . . .  ' . . . .

Oil pump
Inner rotor tip-to-outer rotor с|eаrаnсe

standаrd ...
serviсe |imit (mах)

outer rotor-to-body clearаnоe
staпdard .
sorviсe |imit (mах)

Rotor endfloat
Standard . . . . . .
serviсe Iimit (mах)

oi| pump drive sproоket |D
Standard .
s€rvice Iimit (maх)

ФIinder b|oсk
Bore

Standard ..
serviсe limit (mах)

с|utсh housiпg ID at guide bore
stаndard ..
serviсe Iimit (maх)

c|utch housing guidе oD
stаndard .
sеrviсe |imit (miп)

с|Utсh housing guidе |D

29.000 to 29.02'l mm
29.06 mm

28.967 to 28.980 mm
28.9з mm

21.995 to 22.015 mm
22.05 mm

14.000 to 14.04з mm
14.055 mm

1з.957 to ,1з.984 mm
1з'945 mm

з5.700 to э5.762 mm
з5.78 mm

35.650 to з5.675 пm
з5.oz mm

APl grade sЕ' sF or sG motor oi|
sAЕ 10W40

2.4litrrs
2.6litres

3.1 Iitres
з.0 litres

76 psi (5.з ва0 аt 5000 rpm' oi| at 80.с
62 psi (4.з вar) at 5000 rpm, oil at 80.c

0.15 mm
0.20 mm

0.15 to 0.21 mm
0.з5 mm

0.04 to 0.09 mm
0.12 mm

29.025 to 29.075 mm
29.'l l mm

55.000 to 55.015 mm
55.10 mm
0.10 mm
0.10 mm
0.10 mm

14.016 to 14.0з4 mm
14.05 mm

0.0'16 to 0.040 mm
0.06 mm

0'1 to 0.з mm
0.4 mm

0.028 to 0.052 mm
0.07 mm

serviсe Iimit {min)
Re|ease (s|ave) сylinder bore diаmeter

serviсe |imit (mах)
sma||-end-to-piston pin о|earance

standаrd .
serviсe Iimit (maх)

Еlig-end side с|earаnсe
staпdаrd . . . .
serviоe limit (mах)

Big-ёnd oi| с|eаrаnсe
stаndаrd . .  ' . .
serviсe |imit (mах)



vFR40oZ and VFR400R (Nс21' Nс24) specifiсations ввг.+z
|nput shаft oD at sth geаr bush poiпt

standаrd . . . .
s€rviсe |imit (min)

|nput shаft-to-bush с|eа.аnce at sth geаr bush poiпt
Standard . .
serviс€ |imit (mах)

output shaft 2nd, зrd аnd 4th gears |D
Standard . . . .
serviсe Iimit (mах)

output shaft 2nd' зrd аnd 4th gеars bush oD
stапdard . . . . . . .
serviсe Iimit (min)

output shаft 2nd, зrd and 4th geаrs geаr-to.bush о|eаrаnсe
stапdаrd ..
serviсe |imit (mах)

output shaft 2nd geаr bush |D
stаndard ..
seNiсe Iimit (mах)

output shаft oD аt 2nd gear bush point
stаndard .
serviсe limit (min)

output shaft-to-bush сlearanоe аt 2nd gear bush point
stаndаrd ..
serviсe |imit (maх)

se|ector drum апd forks
selector lork end thiсkness

Standard .
serviсe limit (min)

se|eсtoг fork bore lD
stапdаrd .
serviсe |imit (mах)

sr|eсtor fork shaft oD
standаrd ..
soNiсe |imit (min)

Gooling system

21.959 to 21.980 mm
21 .92 mm

0.005 to 0.047 mm
0.10 mm

28.000 to 28.021 mm

27.959 to 27.980 mm
27.92rnm

0.020 to 0.062 mm
0.10 mm

25.0з0 to 25.051 mm
25.05'1 mm

25.002 to 25.015 mm
24.97 mm

0.015 to 0.049 mm
0.081 mm

5.9з to 6.00 mm
5.60 mm

'12.000 to 12.021 mm
12.04 mm

1'1.969 to 11.980 mm
1'1.90 mm

сoo|апt
сoolaпt type

сooIant сapасity
Rаdiator and engine
Reservoir . . . . .

Rаdiаtor
сap va|ve opening Pressure

VFR400 RG апd zG
VFR400 Rн' RJ аnd zн . .  . . . . . .

Fаn switch
coo|iпg fаn сUt-in temperature . . .

сoo|ant temperаture sensor
вesistanсe

@ 60'c . . .
@ 118.с . .
@ 122"с ..

тhermostat
opening tеmperature
Valve l i f t  . . .

50% disti|led water' 50olo сorrosioп inhibited ethylenе glyсo| anti.
freeze

1.7 l itres
0.25 litre

10 to 15 psi (0.7 to 1.0 вar)
13.5 to 17.8 psi (0.9 to 1.2 вar)

95 to 105.с

94 to 117 ohms
16 to 19 ohms
14.4 to 17.3 ohms

80 to 84.с
8 mm (min) @ 95"с



vFR4ooZ and VFR400R (Nс21, Nс24) speсifications ннг.дs
Suspension and final drive

10W fork oil

з40 сс
з45 сс

389 сc
з92 сс

151 mm
90 mп

з79.0 mm
371.4 mm

Reаr suspension
shoсk absorber spring free |ength

Standard ..
serviсe | imit .  . .  . . .  : . .  : .

FinаI drive

15з.1 mm
150.0 mm

15 to 25 mm
sAE 80 or 90 gear oi|, or aeroso| chain IUbriсaпt sUitаb|e for o-ring
сna|ns
525, 106 links

Drive сhain s|асk .
Drive сhаiп |Ubriсant

Drive сhаin sizo .
sрroсkеt sizes

Front (oпgiпe)sproсket . . . . .
Flеar(Whee|) sproоket . . . . . . . .

Brakes, wheels and tyres

Doт 4

27.000 to 27.050 mm
27.060 mm

26.918 to 26.968 mm
26.9'10 mm

з.8 to 4.2 mm
3.5 mm

4.э to 4'7 mm
4.0 mm
0.з mm

14.000 to 14.043 mm
14.055 mm

1э.957 to 1з.984 mm
1з.945 mm

27.000 to 27.050 mm
27.060 mm

з8.180 to з8.2з0 mm
38.240 mm



VFR400Z and VFR400R (NC21, Nс24) speсifiсations пег.sl
Torque settings

Non-spoсif ied сompon€nts
Notoi Where a specific setting is not given for a particular boft|nut, these genr|at seftings apply. тhe dimension given applies to the diametёr of
the thread, not the head.
5 mm bolYnut . . .  . .  . . . .  . . .  5 Nm
6 mm bolvnut
8 mm bolvnut
'10 mm bolUnut

8 mm flапge bo|vnut
10 mm f|aпge bo|vnut

з5 Nп
15 Nm
17.5 Nm

11 Nm
55 Nm
55 Nm
10 Nm
12 Nm

з2 Nm
12 Nm
12 Nm
з2 Nm
85 Nm
28 Nm
65 Nm
12 Nm
12 Nm
12 Nm
2з Nm
40 Nm
24 Nm
27.5 Nm
l '1 Nm
з5 Nm
105 Nm
з0 Nm
22 Nm
45 Nm
45 Nm
45 Nm
95 Nm
60 Nm
12 Nm

65 Nm
42.5 Nm
12 Nm
'12 Nm
85 Nm
40 Nm
40 Nm
з5 Nm
30 Nm
6Nm
60 Nm
22 Nm
90 Nm
165 Nm
110 Nm
27 Nm

10 Nm
22 Nm
з5 Nm
55 Nm
9Nm
12 Nm
27 Nm
40 Nm

'12 mm bolvnut
6mmf|аngobo|tWith вmm ьeao . . . . . . .
6 mm f|апge bo|vnut With 10 mm head . ' .



lndex нвг.sз
Е

Еаrth - RЕF.з8
E|eсtriса| рrob|ems - RЕF.35
Elёctiсa| sуstem - 9.1 et sвq

fault finding - 9.3
Еngine - 2.1 ёt soq

сamshаft drive gear assemb|ies - 2.18
саmshafls - 2.1з
сompression - RЕF.зs
сoпneсting rods аnd b€arings - 2.45
сrаnkсаse hаlves .2.42, 2.44
craпkshaft . 2.51
сy|inder bores.2.44
сУlinder оompressioп - 1.22
сy|inder heаds. 2.19' 2.21
disassemb|y аnd reassеmb|y - 2.,l,1
doesn't stаrt - RЕF.28
fаu|t fiпding - RЕF.28
main beаrings - 2.45, 2.51
noise - RЕF.32
oil - 0.11, 1.2, '1.10, REF.45
oi| сooler аnd pipes - 2.11
oilti lter - 1.10
oilpumр - 2.з5
oiI strаiner. 2.34
oi| sump - 2.з4
oi| pressurе сheсk - 1.22
oil pressure relief valve - 2.34
piston rings - 2.50
pistons - 2.48
rеmovаl and instа||ation - 2.7
roсker arms аnd shafts - 2.17
serial number - 0.8
vаlve сovers - 2.12
va|ves, seats and guidеs - 2.2o,2.21

Exсessive eхhаust smoke - RЕF.зз
Eхhaust sуstem - 4.1 et seq

fаult finding - RЕF.33
remova| and iпsta||atioп - 4.16

tr
I

Fаiring pаne|s - 8.э
Fasteners - F|ЕF.5
FaUft finding - REF.27 еt seq

e|eсtriса| system . 9.з
equipmeпt - RЕF.з5

Final dive . Ф1 et soq
F|uids -1.2, RЕF.45' REF.48' FlЕF.50
Flushiпg the сoo|iпg system - 1.21
Footrosts - 6.3
Forks . l.2з, 6.6' 6.7
Frame - 6.1 et seq

noise - REF.з3
Frаme seriа| number - 0.8
Froпt whee| removа| . 7.15
Fuel - 4.1
Fuel hosos - 1.23
Fuёl sуstem - 4.1 et seq

сheсk -,l.1,1
Fueltank - 4.2,4.4
Fue| tаp - 4.2
Fuses - 9.4

Gаskets - RЕF.17
Gauges - RЕF.g
GeаЁoх - s9e тга.'smission
Ggarоhange

|ever . 6.з
meсhаnism . 2.э9
prob|ems . RЕF.з2

Gettiпg bаоk on the roаd . вEF.26
Grgy imports - 0.9

Ц
t l

напd|еьаrs and |Gvers . 6.4
switches- 9.15,9.'16

нeаd|ight
aim - 1.14
аssemb|y - 9.6
bulb - 9.6

нom - 9.18
нoses - RЕF.19
нydrаu|iс fluld - 0.12, 1.2, 1.19' REF.50

I
I

|deпtifiсаtioп numьers . 0.в
|d|э fueyair miхturo аdiustment - 4.4
|d|e speэd - ,l.7

lgnition - 5.1 et seq
сontro| unit - 5.5
Hт coils - 5.э
switсh - 9.15
timing - 5.5

|пitiа| stаrt-up aft€r overhаu| - 2.62
lnstruments - 9.10, 9.'11

light bulb - 9.14
|ntoduсtion - 0.4

I

Legа| cheсks - 0.1,1
Lovor pivot luьriсаtion - 1.10
Leverаge - RЕF.13
Lightiпg system - 9.5
LuЬ]iсаnts - 1.2, RЕF.45' вEF.48' RЕF.50

маiп ьeаrings - 2.45' 2.51
маInt€папсe sсhedulo - 1.3
маster сy|indgr - 7.6' 7.12

seals - 1.23
мeаsu]ing too|s - RЕF.g
мirrors . 8.з
Moт - REF.21 et 9eq
мudguаrd - 8.5

N
Neutrа| switсh - 9.16
Nut tightпess - 1.18
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Spark PIugs Condition Ghart

. A bгown' taп or greу f r ng end ndiсates that
the enginе rs in good сondit ion and that the рl!g tурe s coгrect

_ Light brown depos ts eпсlusted on th.. e eсtrodes
aпd nsLrlator, |eading tо misf ire аnd hestaton caused bУ
e/сess vр агoJn.s of o n [he сombusl ol
qua itу fl]e|/oiI

. Dry' b aсk sootУ depos|ts |eading to m sf re аnd
Weak spаrk cаused bу an oveЕrjch fue|/a l rniхture fau]ty оhoke
оperat on or b oсked air f |ter

- Wet oiУ deрosits ]eading to m sf re and Weak spalk
caused by o I eаkage рast р ston rings or Vа|ve gU]des (4.stroke
eng ne)' or eХсess Ubr саnt (2 stroke engine],

Worn e eсtrodes W] cause роor start ng |n daгnр or
сo d сondit ions and Wil a so Waste fL]e

_ A biistered White ins!|ator and g|azed e|ectrоdes
сaused bу ignit ion sуstem fau t '  inсoгreсt fue ' or сoo| ng system
tau I

- Use a W re tурe gauge for best resu ts - bend the side e|eсtrode us ng the
corгeсI loo
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29.2оd . ' . theп instаl! the сover, аligпing
the mаrks (аrrowed)

30 сhаrging.system testin9 _
geлera, Inтormation and
preсautlons

1 |f the performаnсe of the сhагginq sуstem
]s sLJspeсt' tr]e system as a Who|e shou|d be
сheсked f irsi, fo||owed by testing of the
IпolvlоUa] сomрonents. Note: Вelore
beginning the cheсks' make sure thе batery в
fullу charged and that a!! sуstem сonпеcтюns
are clean and tight.
2 сheсking the oUtput of the сhагging system
J.lo .hF p.rfolmаnUA oI inр vаrio l5
соrnрonents Within the сharging system
requrres tfte use of a mult imeter (With voltage,
сuffent аnd resistanсе сheсking fасi] it ies).
3 When makiпg the оheсks' fol|oW the
рroсedUres сareful ly to preVent inсorreст
соnпeсt|ons or short сircuits, as irreparabIe
oаmage to eleсtriсаl system сomponents may
resu]t if shoft сirсUits ocсLrr.
4 |f а n,]ult imeter is not avai lab|e, thе ]ob of
cheсk|ng the сhаrging system shoL]|d be Ieft
to a Honda dealer.

31 сharging system _
leакage and ouipui test s

\
1 |[ the сndlo| ' lg s\\ l .m o. I l 'e -aсг|1е |s
thoU9ht to be fаUlty '  remove ihe seat оoW||ng
lsee с| аoi . .  B '  а1d oerIo'-  ||^e ,o '|o\^|1q
сneскs,

Leakage test
caution: Alwaуs connect an ammeter n
sёnes' лever in parallel with the battery,
otherwisё it wi| bё damaged. Do not run
the ignition ON or operate the starter
motor when the ammеter is connесted - a
sudden sufge in cutent will blow the
metеr's fuse.
2 тUrn the ignit ion switсh oFF аno
o|sсonneU| the'eаd to. тh. oа|le^ .eQ lt| '"
t-Ve] IeгmInа]'
з set the mu|timeteг to the Amрs fUnсl on
aпo conneсt its negаtivё (.ve) рrot]e to the
battery negative ( ve) teгm nаl аnd рosit ive
(+v0) ргobe to the disсonneсteс] negаtiVе l vе)
ead (seё i l lustrаtion), A Waуs set th.. J l leler

to a high amрs raпge init iаl y аnd th-^n br ng it
do\,! ' l  .o I l e mA Im|||iArnos,laToe: i 'herд is d
h|gh сUrrent f lоW in the сirоuit it mаУ blow the
meter's fllse
4 |f the сUrrent |eаkage indicated eХceеUs tne
аmoUr t soeс,r ied аi .nA beg,гr i ' ,]g of I l-e
Uгарier.  lhelр is р 'obаb|y a \nod с iс ' l i t '1the
Wiring' Disсonneсt the meter aпd сonneсI rne
nёgаl ive l ve) |eао |o -hр bэтte.Y, l ,q| Iеl|| |q I
seсUTeIy.
5 |f  |eakаge ]s indiсated'  use the Wпng
o|аgrams аt the end of this book to
systematical ly disсonneсt individLJa] elесInсal
сomрonents and reDeat the test unti| the
sourсe is identif ied'

Output test
6 start the eпg]ne and Warm it up to l loгma]
ooёrаi in9 1emoerатU|..  Fеmove Ihе seat
сowlIng (see Chapter 8)
7 тo сheсk the voltage outрUt. аJloW the
engine to id]e and сonлeсt a mult iглeier sel тo

the regU|аtor (sеe seсtions з2 aпd зз),
B тo сheсk the сUrreпt output' disсo;neсt rne
stаrter re|аy Wir]ng сonneсtor and гemovе Ine
ma]n fuse, then reсonnect the сonneсIor

29.2lb . . . loсаtiпq the f|аt of eасh wаsner
аgаinst the rаised edge (аrrow)

Оonneсt а mLllt imeter set to the 0-20 arпps
Dс sсa e (ammeter) betwеen the termina|s of
the гnain fuse (posit ive (+Ve) |eаd io the |eft.
hand (reаr) termiпa|, negat]ve (_ve) |ead to
nght hand (front) terminа)' iпseding the
рrobеs lnto the base of the fuse sосkets.
АloW the еngine to id|e' then slowlУ iпсreаse
тne eng|ne speed to 5000 rрm аnd no1e тne
reaorng obtarned. The regulated current
sioJ|d be аs sрeс t|.d ат |he oeqiгni1g oi т1e
Unар|er, It -hр l^Lr'.гt Is oUIsioe i l .ese Iimits,
сheсk the altеrnаtor and the regUlatоr (see
seсtions з2 and зз).

с|ues to a faultу regulator
are constantlу blowing
bulьs, with brightness
va ry ln g con s id ёfablу w ith
engine speed, and battery
overheating,

32 A|ternаtor - сheck, ss
remova| and jnstallаtion i.:\

Check
,l ,чeгnove the lower fairing (see сhaрteг B),
2',тraсe the Wirinq baсk from the toр of the
a|Ieгnаtor сover on the |eft hапd side or tne
enоine aлd dsсonneсt ]t  аt the Wп|te
сonneсtor сontaining the ye||oW Wires be|oW
the right,hand side of the frame (see
il'ustrаtion)'

з2.2 Alternаtor wiring оonneсtor (аffowed)
- RVF model shown

Г

. .31.з сheсking the chаrging system
Ieака9e rate - сonneсt the meter аs shown

29.21а |nstа||the |ong bo|ts. .  .



9о22 Е|eоtriсa| system
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29.18ь . . . theп iпsert the armаture iпto
the reаr сover, mаkiпg surё the brush eпds

(аrrowed) loсаte сorrect|y

29.19b . . . then instа||the mаin housing,
а|igning the mаrks (аrrowed)

29.20b . . . аnd loсаte the tаbbed wаsher
in the front cover

the stаndаrd Wаsheг aпd the nut (see
i||Ustrаtions)-
18 s|ide the shims onto the rear end оf thе
armature shaft, then IUbriсate the shaft With a
drop of oi| (see i||ustrаtions) |nsert the
armatuгe into the rear сoveг, loсating the
bгUshes on the сommutator bаrs аs you do
taking сare not to dаmаoe them (see
i lIustration). cheсk thаt еaсh brush s
seсUгe|y pressed against thё сommutаtor b' '
i ts spring and ls free to move eаsi|y in its
holder.
'|9 Г. a lew o-riгg oгto lhe mаin |^oLsi l  g
then f it the housing over the armаtuгe аn.
onto the rear сover' a ]gп]ng the rnarks mac.
on гemova| (see i||ustrаtions)'
20 Аpр|y a smear of gгease to the |ips ot t l .:
front сover oi| sea| and f it a new o ring oni.
the front of the mаin housing (see
i||ustrаtion) Fit the tаbbed Wаsher оnto t l . .
сover. making sUre the tabs Iocate сorreоt ]
(see i| lustrаtion) s ide the shims oпto th:
front of the aгmatuгe shаft, then insta|| th:
сover, a|igning ihe marks made on remove
(see iI lustrаtions)' Remove the proteоti!..
tаpe from the shaft end-
21 s|ide а new o riпg onto eaсh of the |o.;
boLts сheck the mагks made on removа| аr.
сorгeсtJУ a|igned' theп insta|| the |ong bo::
аnd t ighteп them secure|У, making sure tг:
f|аt edge oп eaоh Washer is аgainst the rasе.
seсtion on the front cover (see i||ustrаtions)
22 |nsta|| the stаder motor (see seсtion 29]

l1

29.20a Fit а new o-ring onto the mаiп
housiпg ' . .

29.17d . . .  thё iпsu|аt inq Wаshers. . .29.17с . . .  then f i t the O-r iпg.. . 29.17e . . . thё Dlаiп wаsher and the nut

29'18а Fit  the shims.. .

29.19a Fit а new o-riпg . . .

29.20с Fit the shims oпto the shаft . ' '
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з2.з тest thё alterпаtoг аs desсribed

з Using a multjmeter set to thе ohms х ,1

there should be no сontinuity ( inf initе
res|stапсe) between any of the termiпals and
ground (earth)- lf not, thе аIternаtor stator сol|
аssembly is аt fault and should be rep|асeo.
Notej вefore condemning the stator colls,
check the _fault is not due to damaged wmg
oetweеn Йe сonnector and coils-

32.6 пemovё the аltemаtor сover аnd
disсаrd the gаsket

Removal

4 ЕIemove the lower fаiring (see chаpter 8).
c.. l raсe thе Wiring bасk from the top of the
аlternator сover oп the lett-hand sidе of the
eng|ne and disсonneсt it at the сonпeстor
be|ow the right-haпd side of the frame (see
i||ustгаtioп з2.2l.' Free the Wiriпg from any
с|ips or guides and feed it through to the
ацernаtor сover.
6' Working iп а сriss-оross рatterп' even|y
s|аоken the а|ternatol сover.etаininq bolts
(see i|lustrаtioп). Lift the сover awav fйm the
engine, being prepаred to саtсh aпv residual
oi| Which may be releаsed as tЬe сover
|s removed. Remove the oаsket аnd
disсard it.

з2.7 нo|d thё rotor using а suitable tooI
аnd uпsсrew the bo|t (аrrowed)

7 тo remove the rotor bolt it is necessary to
stop the rotor from turning. |f а rotor hoi;inq
strаp or too| is not avаj|able, plасe th;
traпsmission in gear aпd hаve аn ass|sтanт
app|y the reаr brake, then uпsсrew the bolt
(see iIlustrаtioп}.

8 тo remove the rotor from the shаft it is
пeсessary to Use a rotor pul|er. тhreаd the
rotor pu|ler into the сentre of the rotor аnd
turn it unti l  the rotol is disр|асed from thе
shaft (see illustrationl.
9 тo remove the stаtor from the сrаnkсаse.
uпsс.ew the four bolts seсuring the stаtoг'
aпd the bolt securing the wiriпg с|amp, тneп
.emove the assemЬly' noting how the rubber
WInng grommet fits (seё il|ustrаtioп}.

Installation
l0 lnstall the stator oпto the сrаnkсase'
a|igniпg the rubber Wiriпg grommet With the
groovе in the сase {see i||ust.аtion). Арp|y а
sU|таb|e non-permaneпt thread Ioск|nс
оompound to the stator bo|t threads. the;
insta||'the bo|ts and tighten them seсUrelу
(sеe illustrаtion). Apр|y а suitab|e seа|ant to

з2.8 Drаw the rotor off the end of the
crankshaft usiпg а rotor рu|ler

32.9 Uпsсrew thе stаtor bo|ts (A) аnd the
Wiriпg с|аmр bo|t (B)

' . , then аpp|ythreаd|oоk аnd
iпsta|l the bo|ts

32.10с фply seа|апt to the wiriпg
grommet . . .

з2.l0а Fit the stаtor. . . з2.1oь
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resistance between the various terminа|s oп
the regu|аtor/reсtifiеr (se€ i||ustration). |f the
reаdings do not оompare c|ose|y With those
shown iп the аcсomраnying tab|e the
regu|ator/reсtifier unit сan be сonsidered
fau|ty. Note: тhe use of celtain multimetеrs
could lead to false rcadings being obtained, as
could a low batte|у in the metеr and contact
betweёn the meter probes aлd уour fingers. lf
the above сheck shows the regulato rcсtifier
unit to be faultу, take the unit to a нoлda
dеale| for confirnation of its conditioл before
replaсing it.

Replacement
8 Rеmove the seat cow|iпg (see сhаpter 8).
9 тhe regulаtor/rectifie. is mountеd on the
|eft-hand side of thе rear sub-frаme'
Disсoпneсt ihe wir ing сoпneсtor (see
i|Iustrаtion зз.l).

з3.7 яogu|аtorlrесtif|er test сonneсtions аnd dаtа

l0 Unsсrew the two nuts securiпg the
гegu|аtor/reсtifier аnd remove it. Note thе
Wiring с|ip secured by the reаr nut on VFв
models.

11 |nsta|l the new uпit aпd t ighten its nuts
seоure|y' not forgettiпg the Wiring сlip on VFR
mode|s. conпeсt the Wiring сoпneсtor.
12 |nsta||the seat сow|ing (see chapter 8).

к ohms

\eвrcь
op-БJ_\

Red/
whito YeIlоw Y€l|ow Yollow Gi"en

Rad/white
Y6llow 0.5 - 10 з0 - 500 з0 - 500 '10 - 200
Yэ|low 0.5 - 10 з0 - 500 з0 - 500 10 - 200
Yellow 0.5 - 10 30 - 500 30 - 500 10 - 200
Groэn 1-20 0.5 - 10 0.5 - 10 0.5 - 10
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RЕF.2 Tools and Workshop Тips

A too|krt is а fundаmental requ rement tor
serviсing and reраir ing a motorcyсle А|though
thеге W be an init ia| eхрense in bu|ld ng Uр
enough too s lor serv cing, thls w l l  soon be
оffset bУ the sаv|пgs made by doing the job
)/ouгse|f Аs eхрerLenсe and сol f idenсe grow,
adс] Liоna too s саn be added to eлab|e the
repe | аl ld o\,e|hаu| otihemo1olсyсe Mаnyof
thr sрeс а|ist toois аre eхpеr]s Ve and not o|.ten
L]seсi so i maу be рrеierabie to h rо thern, or lor
d. j 'U. l  o l  | 'е ' ,]J.o| mo[o, ' , '  le( lLb,o,o| |
Ile рu!-с|lаse

As a ru e, it is betтer to bL]У more eхрens|ve'
good qL]a|ity too|s сheaрer ioois are ike|у to
!,r 'eаl ouL fаsLeT and need to t]e renеwed more
oftеn, nU ]ifУing the oг gina sav ng

Warning: тo avoid the risk ot a
poor qualitу tool breaking in usё,
causing injury or damage to the
сomponen| being worked on

alwaУs aiЙ to purchase tools which meet
the relevant national safetу standards

тhe foIlowing Iists oi too|s do not reрresent
tr]e manUfасturer's service too s' bUt servе as
а gU de to he|p the owner deсlde Whiсh too s
aгe пeеded for trr is |evel of Work |n addit ion'
iteгns such as an e|eсtr iс dr ]] '  hасksaw' fr]es'
so|derng ron and a Wоrkbenс1 eqUpped
W]th a Vjсe. mау be needed Athough not
сlassed as tools. а se eоt]on of bolts ' sсrews,
nUts, WasheTs and р eсes ot tublng а|Ways
come lг] usefuI

Еor rтlore nformation about too s' гeiеr to
the |.jaynеs l|loIa|сyс]e Workshop Praсtjcе
Ieсhвook (вk No з470).

|]еvi iаb|у сeга n таsks req,|re ihе Llse o. а
serviсe too . Where possib|e аn а ternаtlve
too or method of apрroaсh is rесommeпded'
but soгпеt|mes there s no oрt|on f рersonа
injurу or dаmаge to the сomрonent s 1o be
avo dеd Where required' serv|сe too]s аre
referred to in the relevant procedure

serviсe too s сan usua||y on у be purоnаsed
from a motorcyо e dea er and are ideпtjtied by
а part nUmber some of the сornmonly.t]seo
too|s, sLrсh as rotor рLr lers' are avаi iab e n
afterглаrket forгn from mа .ordeг moloгсyсle
t^^| lnd r. .A((^^? с '  

'^^|i6rс

!

з

I
Maintenanсe and minor repair tools

' t1'|

set ai f|at b|adеd

:

1

14 ,:

-  
4\/

L:-.,..-*+

6
7

Set af тorх kеуs or hits
Pliers' сutterc and

(Male grips)
Асliustab|е spanners
С sрanners
тread depth gauge and
tуrе рressure gaugе

11 CabIе oi|er с|amp
12 Feeier gauges
1з spark plug gap

mеasuring taol
14 Spark plug spanner ar

dao^ 
^h 

!а <^г 1.a|<

15 Wirе brush and
emery paper

16 Ca|hnted sуnngе,
measunng vessel aоo

17 
^il 

filt^r ..Ь^|aк

18 al drainer сan a|
traу

19 Pump tуpe oi] сan
20 Grеasе gun

Straighfedge and
steet rute
Continuib/ tester

Н уd rometе r (for batte rу
spеc jf i C gravitу l.h eck)
A n r i -f raa2a ra. tar lf^r

I iq u i d -coa I ed eng i nes)

21

Sс)t af Phi||ips hеad

С an1 b i P eti,Э гr oре n е|ti
and rng sрannеrs
sосkei.sеl {з']з /лсh
or i /2 nс]i drivе)
set of д//eл 

^eys 
or b/r.r

22
23

I
I

10

16

q

12

I
a

-в

t
оj* lЭ

9

-1-" -
j,r

19

10



RЕF.4 Toois and Workshop Тips

1 WorkshoP equipment аnd
fаciIities

Woгk |s inaoe rnl lсh easleг bу гa|s|пg the
о]кe Uр on а ralnp coпlрol]ents are mucr]
]тore aссess|b|e l  rased to Wаist eve тhe
nус]raul lс o. pneumal lс турes scеn n the
dea|er 's t/orksr]op aгe a sol]nd nveslmсnt i f
уoL] L|noertакe а ]o1 ot reрa| ls or overnаU s
(see i l lusrrat ion 1. ' t)

|f  raIsed ott grol lnd ievel  ineDlkeгпUstbe
suррoned on Ine Taп]р to avoid |t  fа ] ing Мost
rаmрs ]nсorрorаte а tront Wnee |oсаtng
с alт р Wh сtr саr] t]e аcJUsIed to sЦit d tferent
o апleter !!пeels.  Wnen tIgl]Iеп n9 the с amр'
takе саle not to mark t le Whee] r|m or
dаl l|agе tr]е lугe Use Wood ooсks оn eаогl
s de tо рrevcг]т 1his

од, l .L ,]e L , .  1o tг.  ' ' , |||p L5 гg .  Р
. lo! 'пs (see i l |us lrаt ion l .2) |f  the b ke has
oп y а s desтaпdl and he lсe |eans аt a
oal lgelOL]s апg e Wnen ra|seo, st jрport the
bIkе ol l  аn аL]хi||ary stапd

1.2 тte.dowпs аre useo аround the
pаssеn9el тoot lests to seс!rr Ihe bIkё

ALlХlarУ (pаdooсk) s lanos are WoeУ
avаL аD|e t lom mal oгoei сoп]рanies ol
moтогсусlе dеа ers and attacn e ther to ihe
Whec aLx e or sWiпgаTm plVot (see iI lustrаt ion
1.з) |t  lhе пrсrtоrсУс e nas a сer l trestand. Уou
саI,s lrрDOгt l t  Under tne сrа. lкс i tse to рlevent
i  Ioррi ng Wп st e i tr]er Wi]еe| s rеr ioved (see
i l Iusтrаt ioп 1.4)

l.3 тhis аuхi||аry sтаnd атtасhes to the
swingarm pivot

1.4 A|wаys use а bloсk ol Wood belwёen
the engine апd |асk heаd wheп supрorting

the eпglne iп this wаУ

Reteг to tne satety trsтI рage аt the
beg|nn|ng ot tne mаnuа] for fU detaIls Мake
sL]re УoUг Worкsr]op is еqu|ррed With а l iгe
еXtngLl isneг suItab]e for tue-reLated frres
(с ass в f ire - t]аmTnaoLe ]iquids) it s пot
sutt с ent to nave a Water t ed eхtIngu sner

А|wаys el l5Ll .  ooeqUdlе \,р1rI J.  o1 is

aval lab e Uп ess an eхnaust gas eхтraсtion
system s ava|]aоle for use. ensure thаt the
eng ne Is rUn outs|de ol the Worкshoр'

|f Work ng on the iue| sУslem. maкe suгe
thе Woгksnop is ventiIaled to avoId a lrUi ld-Llp
of fumes l his aррl|es equа||y to Tume bur]d
uр \'hen сhаrg|ng a battery Do noт sTnoke or
a loW anyone e se to sinoкe in lhe WorKshop

Li уou need to dга n tue| irom тne tank'
store t n аn aрproved сoпia|ner marKed аs
su tаb|e 1or tne storage oi petro| (gaso jne)
(see i l|ustrаtion 1.5) Do пot store fue ln
g ass ]ars ог Dott es

Use pгopг|eтarу eпg|ne оegreaseгs oг
so|vents Whiсh have a high f lаsh-point' sUсг
as pаrаft in (keгosene)' for с|eaning otf oi
grease and di11 - never use perrol (gаso||ne)fo.
с|eаning Wear rubDer g|oves When hаndLinс
so|venт and engIne oegreаser. Тhe furnes fror
сertа|n so|venтs сan oe oаngerous - а|Wауs
WoTk n a \rve||-vent||ated аreа

Proleсt УoUr Iungs ]rom innаlаt ion o-
dL]st рarl|с|es by Weаnng a i l teг ng lnas.
over thе пose ano mouth. lЙаny tnсtione
mater ia|s st i l l  сoП1аIп аsbestos Wniсh s
daЛgeroUs ro уour hea|тh Proteсt уoUr eуes
troгп sрouts of | iquid and sрrunс
сompoпents bУ Weanng a pаir of pгo1eсtivЕ
goggIes (see i||usтraтion 1.6)

I

4
1 .6 A f ire eхrIr lgulsner' gog9lesl Inаsk

аn.| proleсt|ve gIoves shou|d Ьe аt hаnd
iп the workshop

Pro1eоt youг nands trom сonlaсt W..
so|VenIs, tUe ar|d ois Dy \UeaTng rUоo:
g oves А|ternal ive у aрplУ a Darr|er сrеаrn .:

Уour hаnos belore stаrring Work' l f haпd] г]
hot сomponents or fL] ios '  Weаr su|tab:
g|oves to рroтeсt уour hands from sсaldiг:
and bLrrns,

Old сlean]|lg so|venl '  tUel, cooant and o .
shoц|d nот De рoured down oomestiс ora.!
or onto tne ground Paсkage the l Uid Uр л с .
o оonta|nels' |abe| t aссoroing|y' аno takс
to а gаrage or d sposa] taсi|tУ, Conтaсt ),o-
loсai al]tnonty loг |oоat|on oi sUсn sItes oг r l  .
the o сale not|ine

0800 66 33 66

^rotej 
,t ь

antisocвl and
illegal to сlump oI1
с'own tne dfaln.
тo |ind the
Iocatlon ol уour
Iocal oil fecуcling
bank, call this
numoer free,

I

1.5 Use ал approved cаn on|y ior sтoring
рetrol (gаsol ine)

ln tne UsA, notё that aлу oll suppliеr
must accepi used oil for recуciing'

1-1 l. lydrаuIiс motorсУс|e lаmр
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2.7 сorreсt fitting of R-pin.
Arrow indiсаtes forwаrd dileсtioп

(sёe ilIustrаtion 2.8)
сi 'с| ip. lЬo-р||mec са||еd s1аo l ingsJ а.е

Used to retain сomponents on a shаft Ol r l l  a
housing аnd have сorresponding eхternаl oг
п1erna| еаrs to permit remova|. Para||eьsided
(maсhined) с]гcl iрs саn be insta ]ed e]thel Way
roUnd in their groove' Wheгeas stаmped
сirс iрs (Wl]iоh have a сhamfered edge on one
taсe) mUst be insta]|ed With the сhаmfeг
iaс ng аWay fгoгn the direсtioп of thгUst |oad
(see i||ustrаtion 2'9)'

2.10 A|ign сirc|ip opening
With shаft сhаnnel

c rсl iрs оan Wear due to the thrust оf
сomрonenтs and become Ioose in their
grooves, with the subsequent danger of
beсoming d]s|odged ]n operation' For th]s
reason' renёWаl is advised every time a сirс|iр
is disturbed.

Wire сirсlрs are сommon|y used аs рiston
pin reтаin 'гg UI ios '  |[ а removaI tа1g is
pгovided' |ong-nosed p|iers сaп be used to
dis|odge them' otherwise сarefu| t lse of а
sma|| f|at-b|аded sсгewdriver is neсessary'
Wire оirс|]ps shou|d be renewed every t iгne
trreУ are d]stLrrbed'

Diameteг of а ma|e thread (sсrew, bo|t or
stud) is the oUtside diameter of the threаoeo
portIon (see i lIustrаtion 2.11). ]\4ost
motorcyс|e manUfacturers use the Iso
(lnternationa| Stаndards organ]sаtion) metriс
system eХрressed in miJ metres, eg M6 refers
to a 6 mm diаmeteг thread sizing is the same
lor nuts' eхсept that the threаd diameter is
measured aсross the va||eуs of the nUt.

Pitсh is the distanсе between the рeaкs ot
the thread (see i l lustrаtion 2.11)' Jt is
eхрressed ]n гni|| imetres' thus а сommoп oo]t
size mаУ be eхpressed as 6 0 х 1'O mm (6 mm
thread diаmeter and 1 rnm pitсh)' Generа||y
p|tсh inсreаses in рroрortion to thгeаd
diameter, а|though there are a|WaУs eХсeрtions'

тhread diаmeter and pitсh are related for
coпventionа| fastener aррl ications aпd the
aосomрanying tаb|e сan be used as a guide
Аddit iona||y, the АF (Асross F|аts)' spanner oг
soсket size dimensioл of the bo|t or nut {see
i||ustrаtion 2.11) is lnked to thread and p|Iсп
sрeсifiсаtjoп. тhгead pitоh сan be rлeasured
with a thгead gauge (see i||ustrаtioп 2.12)

2-12 Usiпg а threаd gаuge
to meаsure pitоh

AF sizе тhreаd diаmeter х pitоh (mm,
8mm М5х0.8
8 mm |v16 х 1'0
10 mm lЙ6 х 1.0
]2 mm N/8 х 1.25
14 mm |\,410 х 1'25
17 mm М12х125

Тhe threads of most fasteners are of the
right-hand tурe, ie they are turned сloскWIsе
to t ightёn and аnti.с|oсkwise to Ioosen. тhe
reverse situation арpIies to Ieft-hаnd threаd
fаsteneгs, Whiсh are turned anti-c|oсkwise to
tightеn and с|oсkwise to |oosen' Left паnо
threads аre used Where rotаtlon of а
сomрoneпt might Ioosen a сonventional r ight
hand thгeаd fasteneг

coггosioп of eхternа| fasteners due to
Wаter or гeaоtion between two dissimj|аr
metals can oсоUr over a рeriod of t ime. |t Wi|
bui|d Jр soonF. iп we| сoгd|| ions or r
сou|,]tг es Where sa|t is used on the гoaas
dUrjng the Winter. l f а fastener is severelу
сoгroded it is l ikely that normа| methoos ol
removа| Wi|| fаi l  and resu|t in its head being
гUined, When you attempt rёmova|' the
fastener threаd should be heaгd to сrаcк rrer
аnd unsсгew easi ly i f i t doesn't, stoр тner €
before damаging something

А smaгt tap on the head оf the fastene|
wi|| oflen sL]ссеFo in о.Фaк'. lg 'ree сolrosio,
Whiсh has oссurred in the threаds (see
illustration 2.1з).

Аn aerosoI penetrating f|uid (such as
WD 40)арp|ied the night beforehand maУ Wori
|ts Wаy down into the thгead and eаse reпlovаl
Depending on the |oсation' уoU maу be аb|e tс
rnаke Up а P|asi iоine We|| around the fаsteлer
head and fi|| it With рenetгating f|U]d.

2.8 Eхternаlstаmped сirс|iр (A), internа|
stаmped сirсlip (в), mасhined сirсlip (с)

аnd wire cirс|ip (D)

Always Use сirс|]p рl iers to remove аnd
insta|l сirсl iрs; eхраnd oг compгess them just
enough to remove them. After instal lat ion,
rotate thе сirc|iр in its gгoove to ensure lt |s
seсurely seated. |f instа]|ing a сirсl iр on а
sр ined shaft' a|WaУs a|ign its opening W]tn a
shafi сhаnлe| to ensure the сirс|ip enos аre
we]| supрoгted and un|ikely to саtоh (see
i||Ustrаtion 2.10)'

сHAMFЕвЕD ЕDGЕ

2.9 сorreсt filting of а stаmped cirс|ip

a

t.

a
!
!
I
I
t
I

2.11 Fаstener length (L), thread diаmerer
(D)' threаd рitch (P) аnd heаd size (AF}

2.,lз A shаrp tаp on the heаd of а lаsteпer
wilI ofteп breаk free а сorroded threаo
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.ir

a

2.2l сompаlison of surfасё dl ive r ing
spалner (|eft) With 12-point tvpe (right)

|s oi]tained' sUrfасe driVe sрanners grip the
п.idd e of the heХ f ats. rаther than the сorrlrrs'
aпd аre thus oood in саses of dama-qed heаds
(see i|lustrаtion 2'21)

s otted hеаd or Ph l l iDs heаd scTews are
often damaqed bУ the use of the Wronq s ze
sсreи/. lr iver. А]|en head аnd тorх.heаd
sсrews аre гnUсh |еss ike v to susта|n
damаqe, lf eгroLlgh of the sсrew head is
eХрoseсj you саn Us-o a haсksaw to сut a s|ot
in ts head аnd then Use а сonventioпa| f|at-
l]laded scre\ir'dr ver to remove t АlternatrVelУ
Use а hаr]]mer and сo d сhise] to tao the пeаo
ot th'. fast-Aпer around to s|асken it Аlways
reр|аce dаrnaс]ed fаsienеrs With new ones'
pret.Arаbly тorХ oг A||en-heаd tУрe

A dab of valvё griлding coпpound
betwёen the scrеw head and screw-
diver tip will olten give a good gip.

Thrеads (paгtiсu ar|У those n а|Um пlum
а|]oУ сornponents) can be damaged by
oVeгti.]htening, bein!] assembIed lvith dirt in
the threаds' or froгn a сompоnent Working
]oose аnd Vi lrrating, ЕVentua||y the threаd WiIl
fаi] оomp|eteУ' аnd it Wi I be moossib]е to
tighten the fаstener.

|f a threаd is dапragеd or сloqqed W th o d
|oсkinq сompound it сал be renovаied With a
tl lread repаlr too| (threаd chаse0 {see
i||ustrаtions 2.22 and 2.2зl i  s9eсial threаd

2'22 
^ 

IЬ.ead reoair too| Ьeinq Used to
сorreсt аn interпа| threаd

2'2з A thrёad rcpai/ tоoI bёing llsed to
сorгeсt аn eхtcrлal threаd

сhasers аre аvаi]аb|e for sDark D|Ug hole
threа.ls Тhe too Wi] not сUt a ncw threаo, ouт
с]eаn аnсl true th-о оriqinа thread- N4ake sure
thаt vou Use the сoгreсt diаme1er аnd pitch
tоoI Simi|аr]v' eхt-.rnа| thrеаds саn be
сleаned Uр With a die or a threаd гeslorer f i|e
(see i||uslrаtioл 2.24).

2.24 Using а threаd reslorёr file

] lt is possible to dr]]] out th'A о|d thread аnd
relaD the сorпoonеnt to the neхt thread size
тhis Wi|l Work Where there is enough
surroUпding mateгiа| and a new bolt or sсrew
саn be obtained. sometimes' however' тn|s |s
not oossib|e. suсh аs Where the boit/sсrew
pаssеs thгough аnother сomoonent Whiсh
mUst а|so be su]tah|У modif ied. a|so in сases
Where a sDаrk р|uq or oi| drаin р|ug саnnot be
obtain-.d iп a |агger diameter thread size

Тhe diаmоnd-seсtion threаd inseгt (often
known bу its рoou|ar tгаde nаme of нeli Co |) is
a simp|e аnd effeсtive method of renewiпg me
thread аnd гetаiniпq the origina size. А kit сan
oe pUгсhased Whiсh сontаins the tаp' iпsert
and insta||ing tоol (sёe il|ustrаtion 2.25). Dri||
olt the dаmаged threаd With the size dr]l|
sрeсified (see i|llrstrаtion 2.26)' саrefu|]у retар
the threаd {see i lIustrа' ion 2.27). Instа|] the

2.26 тo instаl| а threаd insert' first dril| out
the origiпа| threаd . . .

. . . fit insert on the instаl|iпg too| . . '

insert on the instа||jnq tool аnd threаd it s|oV]
into p|aсe Using a l ight downward oressur:
(see i||ustrаtions 2.2a аnd 2.29)' Whe-
рosit ioned bёtwFen а ],r '  аnd 1,2IUrn be'o,
the surfаоe Withdraw the insta||in!, too| and Us=
the break-off tool to pгess down on the tаnс
bгeаkinq it off (see i|l|lstrаtioп 2'з0)
] Тhere агe epoхv thread reрair k]ts orl lr i

mаrket Whiоh сan rebui|d str iрped interna
threads. a|thoUqh this reoair shoIJId nol о.
Used on high loаd-bearing сomponents-

I

2.25 o[]tаiп а threаd insert kit to s''it tлe
thleаd diаmcter аnd рitсh reouired

2.27' . .  tao a nе'N t|||cad.. '

2.29 . . . аnd threаd into the сomponeпI ' ' .

2.з0 . ' ' brеаk off the tanq when сomp|elе
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on the thimbe wi l l  be n graduat ions of 0.01
mm (or as marked on the frаrne) - one fu|]
revo|ution of the th mb|е WiI move 0 5 гnn] on
the |]near scаl-^ Тake th-. reading Where the
datum l in'. oп the sIeeve interseсts the
thimbIe's scaIe AlWаys posit ion ihe eye
dreсtУ above the sсa|e otherwise аn
inассUrаte reаd ng vr'i| resu|t

In the eхаmp|e shown the ltem measuTes
2'95 mm (see i| lustrаtion 3'4);

Linear scale 2.00 mm
Lineаr sса|e 0'50 mm
Anпu|ar sоa|e 0 45 mm
тota| figLJre 2.95 mm

2.00 0.45

0.50
3.4 Miсromёter reаding of 2.95 mm

Мost miсrometers havе a Joсk ng ever (6) on
lгe rame тo гo|d I| ё sel l:ng r p|асe. аl lowitg
Il-e i|рm Io be l^movёd f.om tl.e. iсromеler

Some miсгоmelels hа\ e a vёl,] iеr sсаl6
on their steeve' рrovlding an even tIner
measurement to be tаken' in 0.001

'псrements oi o rn,I tmд' 'o Тal 'e the slёрvе
and thimble гпeasurement аs desсг|bed
above. then сheck Whlсh graduation on the
verпier sсаle al igпs Wlth thаt of the annular
sсale on the thimble Nоte: тhе eуе rпust be
perpendicular ta thе scа]e when taking the
verпiф reading if neсеssary rotate the bodу
of the miс|ometёr to eлsure thjs ML]ltiрlУ thе
vernier sсale f igure bУ 0 оcl and add it to thе
base аnd f ine measurelnent t igUres'

ln the exаmрle shown the iteгn measures
46 994 mm (see i l|ustrаtioпs з.5 аnd з.6)'

L]near sсa|e (base) 46'000 mm
Liпear sсale (base) 00.500 mm
AпnU|аr sсa|e (fine) о0.490 mnl
Vernler scale 00.004 mm
тota|f igure 46.994 mm

Interna| miсrometers are аvaiIabIe tor
meаsuring bore diаrneters' but аre eхpenslve
and Uп|ikely to be аVaiLаble for home Use |t ls
suggested thаt а set oftelesсoрing gаuges аnd
smаll hole gauges' both of Whiсh must be Used
v'/ lth аn eХterna| m сrometer' Wi|] suff iсе fоr
|а1|' lq ir.ernа| measLl"е*eгIs oг а .o.olU\'с,о.

тeIesсop]ng gauges саn be Used to

з.5 Miсrometer reаding of 46-99 mm on
|ineаr аnd аппu|аr sсaIes . . .

з.6 ... аnd 0'004 mm on velnier sса|e

meаsure interna d ameters of сomрoneпts
seteсt a gauge With the сorreсt size rаnge.
make sure its ends arr сlean and insert it iпtо
the bore. Ехрaпd the gauge, then loсk its
posi l|or .го w'Ihdr"ц i '  Irom tге bоrе (see
i||ustrаtiоn з.7). lЙeasUre aсross the gaUge
ends With a mlсrometer (see illustrаtion з.8)

Very small dtamеter bores (suсh as Valve
gUides) аre measUred With a smаll ho]e gaugе
onсe аdiUsted to a sl ip f it ]nside the
сomponent, its рosit ion is loсked and the
gauge Withdrаu/n foг measurement W]th a
miоrometer (see il|ustrаtioпs з'9 аnd з.10)

Nole: тhe сoл\eлtoaal lIлеaI and с|ial gdьgp
tуpе instruments a|е desсrjbеd Digital tуpes
ыё edgiel lo |ёad' blrl аrё rJl mo,,e e\pensive

Тhе vеrnier сa|iрer does not prov|de the
precision of a miсrоmeteг' but is versatiIe in
being ab e to measure interпa| and externa|
oiаrд|о'e some type\ .|so inсо"oorа|o а
dрpl|. 9аUge, IL is dёа ,oI meаsL,ing с|LlJг
p|ate fгiсt iоn materla| аnd sрring free Ieпgths

тo lse.he сoT\,eгт о1а| ' i ]eа'  (сае

Vernier, s|acken off the Verп er с|amp sсгews
(1) and set its ]aws over (2), oг пside (з), the
itегn tо be meаsured (see i l lustrаtioп 3'11}
s|ide the jaw into сontасt' using t|,]e thumt]-
Whee| (4) for fne movement оf the s|]ding
sсa]e (5) then t lghten the с|amp sогews (1)
Read off the main sca|e (6) Where the zerо on
the sIiding sсale (5) interseсts |t, tak|ng the
whole number to the left of the zero; this
provides the bаse rneаsuremепt' VieW а ong
the sl iding sсaLe and selесt the d Vision !., 'hich

з.7 Ехpаnd the telesсoping gаUge
in thё bore. |oоk its Dosit ion . . .

з.8 . . . then meаsure the gаuge
with а miсrometel

3.9 Ехpаnd the smаll hole gаuge
iп thё bore. lock its Dosition ' . .

з.10 ' '  .  then meаsure the gаuge
With а miсrometer

l]nes uр eхaсtlУ With anу of thе divislons :
the main sсale '  not ing that the dlvs. . !
UsLlа|У "eр.Ps.][s 0 0 '  o,  " r-| , . ,  . , .  :

lh s f|ne . .d\, 'ё-е1| 'o lЁо

meаs0reineqt io obtа. th. tоle rеeс .9
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А dia] galrс]e сan be Useсl to aсcL]rаte|У
meast]re smа|| аmounts cf movement. тyplсаl
Uses аre rnеasLring shаft runоut or shаft
endfloаt (sideo|ay) апd sett inq oiston Dosl l  on
for igni l iоn t iminq on two sirоk6s. А diаlgаUge
seт Us|]аl|y сomes Wjth а rаnEJe of сl]fferent
рrobes аnd аdаоteгs аnd mounting equipment,

Ine gauge пeedle must ooint to Zеrc
When аt rest. Rotаte the гing аrounс] its
peпDnery to zero th.A qauge.

сheсk thаt th-. gauge is саoab]e of reaoIng
trre eХtent of mоverп-^пt in the \,l/ork- Мlоst
gauqes hаve а smа|l diа| set in the faсe \^i п|сn
reооrds \,l/hole mi]|imetres of movement as WeiI
as the f ine sса|e аround the fасe oeriрherу
Whjоh is оa|ibrаted in 0'01 mm divisions, Read
off l| A srn2|| oiа i irst to oh|аin l| е hdse
measurеrnent' th-An add the meаsurement from
the finе sсаJe to cbtain the tota] reading'

Jл the eхаmоJe shown the gauoe reаds
] '48 mm (see i lIustrаtioп 3.17):

mаY mL]m gаUge reаding as the аmount of
runout ln the shаft. Note: тhe reаding
obtained will be tatal runоut at that point -
some manufaсturers soесjfу that the r|lnaut
fjgurе is ha|ved to сomaarё with t'heir soecified

Endf]oаt (sid-.o|aУ) meаsl)rement requ|гes
thаt the gauge is mot]nted securely to the
surrоl]noIn9 comoonеnt With its рrobe
toUсl]|nq the end of the shаft. Usiпg hаnd
pressl]re. ol]sh and о(]lI on the shaft notinq
the rnaхim(lm endf]oat гeсorс]ed on the 9auge(see iIIustrаtioп з.19),

FaU]t Finding Еquipmeлt, тhe ga!9e WiIl hold
the reаding Uпtil mаnlrаl|V reicased.

An oi l  OressLlre gauge is used for
meаsUrinq enqine oi l  рressure' Мost oаUges
come With a set of adаDters to fit the threao ol
the tаke-off рo]nt (see i|iustrаtion 3.21), |f the
take-off Doint soeсif]ed by the mоtorсVс|e
mагl , taсt|.r-Ar is аn eх|erга| o:I o ioe |]nIon'
rnаke sure thаt the soeсif]ed ."j l ,"em"nt
union is Used to orevent oil stan/atioл.

ваse measuгement 1.00 mm
Fiпe meаsuremeпt 0'48 mm
тota| figure 1.Zl8 mm

з.17 Diа|gаuge readinq of 1.48 mm

lf п]eаsuring shаft r lrnolt '  the shaft l l lust
be supported in vee-bloсks and the gаuge
mount-od on а stanсl perоenсl iculаr io the
shаft. Е]est the t iо of the gаUqe against the
сentre of the shаft аnd rotаte the shaft s|ow|y
WhlIst Wаlching the gaUge гea.]iпq (see
i||Ust|.аtion з.18l. тake s-overai measLlreгпenls
along the |enoth of the shаft аnd r-oс-olU tпe

з.19 Using а diаl qаUge to measure
shаft endf!oаt

А diа] gaLlqe With sL|itable adaDters сan be
LJsed to dёterminе Diston oosit ion вTDс on
lwo-stroke engines for the puro95_.5 61 la.it;..
t lmiпg, Тhe qauoe' adаoter аnd s|]itab|e |enqth
probe are instаl|ed in the olace оf the soark
р|uq and the gauge zeroed at тDс. |f ihe
piston posit iоn is soeсif ied as 1,14 mm вТDc'
rotаtethe engine bасkto 2 00 mm BтDс. then
s|ow|v fon^/аrds to 1.14 пrrn BтDс'

А сompression gauge is used for
measuring cyl inсler сon.roression Еither the
rubber-сone tyDe or the threaсled adаoter
type сan be Lrsed. Тhe lаtter is рreferreo тo
ensure а perfeсt sea| against th-. сy|lnoer
hРаd. А 0 lo 300 os, lO to 20 в,]r l тvpе qаLqe
l lo.  o0lro] oяsol ine eTqInesl  Wi 'I  hc sU||аbIe
for rnotoгсусles'

тhe spаrk p|ug is removed and the lJаUgеe]ther he|d hard agаinst the су|indeг head (сone
тype) or the gauqe adaоteг sсгewed into the
оУ]inder head (threаded type) Isee i|lustration
з.20l '  су|inсler сomoression is meаsl]гeo Wlth
the eлq|ne t ]гniпq over. but nоt flrnning - carry
оUl tne сorлрr-ossion test as сlesсribe0 n

з.20 Usinq а ruhber-соnё tvpe сУlin.ler
сornpresslon 9аuge

3.21 oil Dressure gаuge аnd tаke-оff Do|nt
aсlap|er laftow|

oi| pressrr.e is rгeаs,|rcсl W,th Ihc ёnqinе
nrnninq (at a sDe(-. if iс rрm) anсJ ofteп тпe
manufасiurer Wi|| soecifу press|Jre imits for a
сo|d aпd hоt engine'

l f сheсkjng the qasket fасe of a
сomoоnent for WarDaqe' p|аce a stee| гU|e or
preсls on straight edge aсгoss the gasket faсe
ano measl]re anУ qaD between the stгаiqht
edqe аTo соггonпРnl W.tn lec|eг qaJqes (see
i l|ustrаtion з.22l сhcсk oiаqoга|,v асross т.(
сomoonent аn.j between moL]ntinq hoies (see
ilIustrаtion з.2з)'

з.22 Use а st.аiqht-edqe алd fee,er
qаuges to cheсk fol wаrpаge

з.18 l'Jsing а diаl gаUqe to meаsure
shаft rl'nout

з.2з сhcсk for wаrpаqe in thcsc . l i rес,Io-:
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oп a gear shаft for eхamр]e' you mav have lc
loсаte the pul|er behiпd a geaг pinion jf there ]s
To a.сess to ihe rасe ond orаW tгe 9eаг pi1ion
off the shaft as Wel] (see jl|ustrаiio;5.4l

caltion: Еnsure that the pu ef's centfe
bolt locates securelу against the end ot
the shaft and will not slip when pressure
is applied. Also ensurё that pullef does

I not datnage the shaft end,

- 
4.6 |f you cаn't pul loп the spаnner Io

Ioosen а fаstener, рush with your hаnd opeп

,' 
Аddit ionаl |everage is gained by eхtenolng

тne |ength of the lever' The best Way to do this
|s to Use a breaker bar insteаd of the reguIar
iрnol|^ too|, or 1o s',o а |рng,h o| tJb'nq UvРr
ITе eno o| ||.e soа1r er or soсkF| Wlе',]. I
. |f addit ioпal |everage Wi]| not Work, the
та51e1еr heаd 's e|тl.Ф, damаqed or тirmIy
сorrooed In p|aсе (see Еаsteлers),

5 вeаrings

вefore гemoVing a bearing' alWaуs
I.]sрect the сasing to see whiсh WaУ it must
oe or|ven out some сas|ngs ,,vl|] nave
гeтa|n]no рlates or а сast steр, Аlso сheсk for
anУ dentifуjng markings on the beal inq and if
nsta|]ed to a сertain depih' measure'this at

thls stage, soгne ro|leT bearings are sea eo on
one s|de. tаke note of the or ig inа| f i t ted
рos t lon,

, Bedr|' lqo Uan be dr ven oJт or а .as'ng
Using a bearing driver tool (W]th the сorreсt
s ze neao) or a soсket of the оorreсt diameter,
se]eсt the driver head or soсket so that jt
сontaсts lne oJt.г эLe o[ tne beаг'nq. 1ol lr]е
bа|s/ro||е'ь oj i1гer ra.e' A'wаys su!pon tne

reсoгnTnended Uп]ess it is moved aroLJno tne
beаnng to keeр it sqLrare in ts hous ng,

5', l  Using a Ьeаriпg driver аgаinst the
beаliп9's outer rасe

5.2 Using а |аrge soсket аgаinst the
ьeаring,s outel rаce

' i i , ; ;  - ,  !  - , i  :  i l : t-:  - i  nrra.: l

5'4 Where лo ассess is аvаilаb|e to thе гeаr
ofthe beапn9, it is sometimes possibIe to

d.аW off the аdjaсent сomponeпt

operate the pu|ler so that its сentre bo:
eхerts рressure on the shaft end and dralvs
the bearing off the shaft

When instаl l]ng the beагing on the snafl
тар onlу oл the beaгing's inner raсe сonlас:
With the ba||s/rollers or outer rасe With destro!
ltё bеа'|гo, Use а soскel oг |e1qtn of tub,nс
аs а dl itt wr'|с| тi ls oluФ. тn. srr itt enо tsрe
iIlustrаtion 5.5),

a

I

5.з тhis beаring pul|er сlаmps behind the
oeаring аnd рressUre is аpp|ied to the

shаft eпd to drаw the beаring off

5.5 When instа|liпg а beаring on а sлаtt
Use а pieсe of tubing which beаrs on|y oп

the beаring's iпner rасe

Where a bearing locates rn a b|iпd hole -
a cаsing, it сannot be driven or pul led out аs
desс. 'bed aoole' A s| 'de nаmmer Witl. Lг 1+
edged bear ing рulIer аttaсhment Wl с:

a

О

l

=
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|r|slal ат on of beаг]ngs сan oe eased by

p ас|r|g тnem |n a Irеeze. the nrgnt belore
insta |atioп' тhe sтee| oeaпng Wi|| сoптraсi
s||gl lIy. а 'owIng edчy nьeп|oг i ' l  'тs 1UJ5|гg,
-г|s Is oIten J5еtJI yvne' ,] ,гsIa|||г9 5.еej гg
heаo ouтer rаoes In tr]e trame'

. ,  :J,  -  r_t:rt . .
Plarn snelt DeaЛngs, balt Deanngs, need e

ro||er beаппgs and tapered ro||eг beапngs W|||
a|| oe lound on moтorсУоles lsee i||ustrаtions
5.14 апd 5.15)' тhe ba|l аnd ro |er lУpes are
LJsUal|y сaged beтWeen an |nr|er аnd oL]ler
rасe, t]ut unсaged vаn|аtlons rnay rje tound.

5..|6 тyрIсa| DeаrIng пlаrкing

,-,.:,, i l  
'1.1 

,;,,r, ,, , , i ,r l i ' r ,:
] |f a beаr|rlg ouтer гасe nas sрLrn in |ts

housrng, tne houstr)g mareпal wi I be
dаmaged' You can use a oeat|ng ioсking
comрouno to oono tne ouler гасe n plасe if
oamage |s пoт 1oo severe

she,| bеаl|r,gs wi | та| ouc to odrnаge of
tr]eIr Work|ng surтaсe, as a lesu|t of |aск oi
IUbг сaI|on, сorlos]on or aolas Ve paпiсles in
tt,]e oi| (sec i||ustrаtIoп 5'1/) slna|| рaп|U|es
of d|rI in tne oi TI]ay emoed in tne oeаrrпg
mater|a| Wne|eas |arger paft|с|es Wl]] sсoгe tпe
oearlng ano snalt ]oUlnal '  |t a пUmоer ot snort
lourneуs are п]aoe' insutt clenт heal W| | bе
genelaтeo to drlve ott сonoensаIIon Wnich r]аs
oUllт l , lp on tne oearlngs'

5.17 тyрiсаl beаriлg iаi lufes

,!j вal] ano ro lеr bear ngs Wi|| tar] dueto асk
of IUbr|сaтlon or dalnаge to the baiIs oг ro||ers
тaрereo rol|er beаr|ngs саn be oaп|ageo oy
ovеrloа(lng tгетl. L]n]ess l1e Dea.ing .s
sea|eo on both sdes' Wash it in paгaff in
(Kerosene) !o remove a|i o|d greаse Ihen a||oW
it тo ory, lvlаke а Visual r] lsрeсtion ooking to
denled ba |s or гo|iers, damаgeo оаges ano
Worn or рпted гaсes (see iilustration 5.18)
i' А bal| oear]ng сan be cheсkeo for Wear by
||sten|ng to it When sрun, AppiУ a fi|m of Iigl,]t o||
to tr]e beanng аnd hold it с ose to the ear - ho d
the outerrасe With one hаnd and sр n ihe nner

5.'18 Ехаmр|e ot bаl| iournаl DcаrIng wIth
oаrrlаged bаI|s and саges

5.19 нoIсl outer rасe ano |isten to inлer
rаce w cn spun

raсe Witn tne other hand (see i||Ustrаt.on 5.19)
Тhe beаnng snou|d be аlгnosl s||ent Wneп
spun; ii it grales or rаtт|es it rs Worn.

6 oil seа|s

.;, o|| stjа|s snou|o be 'ёl еWeo cv!ry l ime d
сompoller|т ]s d|srnanl|ed'.гhis is Deсаuse Ihe
sea| ||рs Wll beсoп]e seт to the seа|ing sUrtaсe
and W]iI noт neсessafl|у teseа|
i oi| seа|s сan oe рr|sed out ot рosi l  on
uslog a large tat l]|aoed sсreworiver tsee
i||ustratioп 6.1). ]n the сase ot cгanксаse
seаls, сheсk t iгst that тhe seai |s noт ||рped on
Ine InsIoe' рrevenтing its retnoVaI W|1h тne
сranкcases Jo ned.

6.,t PlIse out o'l seаls With а |аrge
f |аt-o|аded sсreWdriver

.- '  NeW seа|s аre Usuа||y nsтaleo W]тh tne '
marкed taсe (соnтаInIng tne seа| reierеn.:
сooe) outwагds аnd the spl|ng s|oе тol|аi.1
the f uid belng reta|ned lл сertа]n саses s-:-
as a тWo-stroкe englпe сrаnKsnа1t see =
ooubie ||рped seа| may De useо oL]e 1c .-;:
belol|Ldo.9аso,. .]:  :::  o.: ' :  .

5.14 sne|t oeаf|ngs аre e|thel plаin or
grooved. .I-hey 

аle usuаlly ioeпt ied by
сo|olj. code lаlrowl

5.15 таpeled roller beаring (A), пeedle
rollel beаring (в) and bа|l jourrla| Deагing (с)

sneI oea'Ir lgs IoItёг са'Ieо ||]scrтs) are
usua|]у touпd al the сrаnкsnaтt пlaln and
сonneст|I]g rod D|g eno Wnere rhey ale good
at сoрlng Witn high |oаos l-hey are rnаde of a
рhosрhor Dlonze гт]ater|a| aпd ale
'mpteql|аteo Witl sel '  IUo1сat|n9 рlUpeпiеs.

вal l  beаrrngs aг]o need e rolIer bearIr lgs
сons $ oT а sтee| |nпer аnd oUIeг raсe wlth the
oaIs or ro||eгs between tne raсes' Тheу
reqLlIre сoIrsтanI IUbnсаIion by oi or glеаse
аnd аle good эt оop|ng With аХ]a| |oaos таper
гoi|er oea' ' I ,gs сoIss. o l  ,o| e,s sеt 'n а
taрered саge set on tne |nner rаcei the outer
raоe is separаte тhey are gooo aт оoр пg W|th
ахia| |oads and рrevenl гnoveпlent a|ong tr le
shatt a typlсa| apрlсаIion s in the steenng
neao

Bear|ng пlanUtaсturers ploduсe oeanngs
to Jso s|ze standагds and stamp one tаce of
lhe oeа'|I g тo i ' lo|оate Is 'nтA'| а| aгo e\Ie,I d'
diаmeIer' |oао саUaс'т} аno lype tsee
i l lustration 5.16)
. I\,4etа] btlshes are UsuaIly of рhosphor-
bгonze materlаi. Rublrer bushes are useO |п
susрension moont|ng eyes Fibrе bushes nave
аlso been used i],] sLrspension p]Vots

FAт|GUE FAILURE IMPRoPЕR SЕAт|NG

ЕxсEsslvЕ WЕAR тAPEвED JoURNAL
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RЕF.rs Тoo|s and Workshop Tips

7.6 Fine аЬrаsive pаPer is wlаpped аlound
а flаt fi|e to сleап uр the gаsket fасe

8.1 тighten the сhаiп brеаker to push the
pin out of the l ink.. .

8.4 Insert the new soft link, with O-rings,
through the сhаin ends . . .

8.5 . . .  instаl|the o-r ings
over the рiл ends . . .

8'6 . . . followed by the sidep|аte

chaiп, nsta]| a new o-ring over eасh рin of the
|ink аnd insed the ink through the two сhаin
ends (see i||ustrаtion 8.4) |гsta|| a nеW o r:ng
over the eпd of eасh pin' foi]owed bУ the
sidepIate (With the сhain rnаnUfaсturer's
mаrking faсing oUtWаrds) (see iI lusтrаtions
8.5 аnd 8.6). on an uпsea|ed сhаin, iгseп ine
hnk through the two chain ends, tnen tnstal
the sideрlate With the сhаin manu[aсtuгer's
marklпg fасing outwаrds

Note that it г.аy not be рossible to instal|
the sideрlаte us ng i inger pressuгe a one |t
Js,r9 а ]o 'г 'nq loo|, аsse*b|ё , ,  50 т1аt t l . .
plаtes o[ |he too| с|amp Ihe ||1k а1о prрss t l .ё
sIdep]ate over the pins (sёe i l lustrаtion 8.7)
otherwise, Usе two sгтlalI soсkets p]aсed over

I
7.7 A kitоhen sсourer сап be used oп

stubborn deposits

the gаsket surfaоe cап be madе W|th verУ fЛe
abras Ve рaper or a рlastiс k tchen sсoUrer
(see illustrаtions 7.6 аnd 7.7)

o|d sea|ant сan be sсrарed or рee|ed off
сomponents' deрending on the type origina||у
Used Note that gasket rеmoval сompounds
are ava|]at]le to аVoid scraping the
сompoпenls с]eаn: rnake sUre the gasket
remover slr ts the tурe of sea|ant Usеd'

8 сhаiпs

DTve сhans for а|but sma|l  b ikes arе
contInUous and do not hаVe a с|]p.tурe
сoлneсtlng |]nk Тhe сhаin г.Ust be broкen
using a сhain brеаker tool and the new сhain
securelУ r iveted together usiпq a new soft
r iVеt-tурe Iink Never Use а с|]p-tурe
сonnесt ing |пk insteаd of a nvet.tyрe l l l lк ,
eхсept lп аn emergenсу- VarioUs сhаin
bгeаk ng aпd rivet пg too s аre ava ]ab|e' e ther
as separate tools or сoгnbined аs ]|ustratеo Il
tr]e acсompa,]У|ng photoorаphs reаo тne
instruсtioпs supр ied !v th thе toо| саrefu||y'

Warning! тhe need ta rivet tne
new link piлs co||ectlу cannot
be overstressed - ,os s of contror
of the motorcУcle is very likelу

to result if the chain brёaks in use.

Rotаte the сhа п аnd ook for thе soft ] ink
тhe soft |nk p пs |ook |ike iheУ have Оeеn

8.з , . . аnd sepаrаte the сhаiп linк

deeply сentre.punсhed instead of рeened ovеr
ike a i the other р]ns (see il|ustrаtioп 8.9) аnd
lts srdep|ate may be a dlfferent оoloUr Pos|т on
the soft ] ink mldWаy between the sрroсkets
and assemb e the сha]n breakeг tooI over oпe
ot the soft l iпk pins (see i l lustrаtion 8. ' l).
operate the tool to рush the рin out through
the cha]n (see i||ustrаtion 8.2). on aп o-ring
cr]aln' reпlovе the o rngs (see i||ustration
8.з) Carry out the saгne proсedure on the
o,hel soгl | i1k р n

caution: сeftain soft link pins
(particularlу on the lafger chains) maу
require their ends to be filed or ground
otf bёtore thёу| can bё pressed o|Jt using
thе tool.

l]heсi that-y;u have the сorre;t size and
strength (stаndard or heavy dtrtУ) neW soft |ink
. dо not reuse the o|d l ink Look for the sze
marкng on the сhаin s ideраtes (sёe
i l lustrаtion 8.10)'

Posit ioп the сhain ends so that they are
engaged over the reаr sproоket on an o гing

8.2 . . . withdrаW thё pin. remove the too| . . .

8.7 Push the sideplаte iпto рos|tion
us|пg а с|аmp



RЕF.20 сonvеrsion Faсtors
Length (distanсe)
lпоhes (in)
Feet (tt)
Miles

Volume (саpaсiф
сUbiо inсhes (сU inj inэ)
lmperial pints (lmp pt)
|mperia| quаrts (|mр qt)
lmperiаl quаrts (lmp qt)
Us quaпs (Us qt)
Imрeriа| gа||ons (|mр gа|)
hperiа| ga||oпs (lmp gal)
Us gаIlons (Us gаl)

Mаss (weight)
ounсеs (oz)
Pouпds (|b)

Ёorce
ounсes-forсe (ozf; oz)
Pounds-torсe (lbf; lb)
Newroпs (N)

Pressure

х25'4 = |\4i|ijmetres (mm)
х 0.з05 = пleires (m)
х ,1.609 = Ki|omeтres (km)

х 28.з5 = Grams (g)
х 0.454 = Kilogrаms (kg)

х o.278 = Neшons (N)
х 4.448 = NoWIoпs (N)
х 0.1 = Ki|ograms-forсe (kgf; kg)

х 0.0з94 = |nсhes (in)
х 3.28,1 = Еeet (ft)
х 0.621 = Mi|es

х 0.035 = ounces (oz)
х 2'205 = Pouлds (lb)

х 3.6 = ounсes-forсe (o,; oz)
х 0.225 = Pouпds-force (|Ьf; |b)
х 9.81 = Newtons (N)

= Pounds-force iпсhes
(lbf in; lb in)

= Pounds-forоe inсhes
(lbf in; |b iп)

= Pounds.forсe inсhes
(Ibf in; lb iп)

х 7.2эЗ = Poundsjorсe teet (|bf ft; |b ft)

х 0.7з8 
- 

Pouпds-forсе teet (|bf ft; |b ft)
х 9'804 = Newton metres (Nm)

х 0.001з = нorsepower (hp)

,i

I
t
i
I
a
a
I
a
a
!
I
a
I

a
I
I

!

a
I
I
q

!
t
a

Pounds-forсe per squаre inсh х o.o7o = Ki|ograms-forсe рer squаre х 14.22З = Pounds-iorce per square incn(psi; |bf/in,; lblin,) сentlmetre (kgf/cm,; kg/сm1 (psi; |bflin,; lblп")Pouпds-folсe per square inсh x 0'068 = Atmospnereslatm) - х 14.696= Ёounds-forсe per squаre inch(psi;Ibflin,; |b/iп1 (psi; |bflin,; |h/iп,)Pounds-l.orсe per squаre inch х 0.069 = вars х 14.5 = Ёounds-forсе per squаre iпсh(psi; lbtTin'?; lblin,) (psi; tbflin"; tblin1Pouпds-forсe рersquаre inсh x 6.895 = Ki|opаsсаls (kPa) х 0.145 = Ёounсis-forоe per square inсh(psi;|Ьflin,; |b/in1 (рsi; lbf/in,; |b/in,)Ki|opasоals (kPa) х 0.01 = Ki|ogrаms-forсe peг square х 98.1 = Kilopasсаls (kPа)

|\4i||ibаr(mba0 x 10o = 3illliffin',"'.' 
*n,".1 

х 0.o,1 = Miliibar (mbаr)
Мil|ibar (mbar) х o.o145= Pounds-forсe per squarе inсh X 68.947 = Mi|libаr (mbari

|\.4i||ibаr(mbar) хo'75- =lffi*:,1:]l1,#."""(mmнg) х1.з3з =п,|i|libаr(mbar)
Мillibar (mbаr) х 0.401 = |nсhes of Wаter (inн2б) х 2'491 = Mi||ibаr (mbari
Мi|limelres of merоUry (mmнg) x o'5з5 = |nches of Wаtеr (iпн2o) х 1'868 = |\Лil|imetres of merсury (mmHg)
hоhes of Waтer (inH2o) х 0'0з6 = Pouлds.torсe per squаre inсh х 27.68 = |nсhes of wаter (inH2o)

(psi; lbf/in,; Ib/п,)
Torque (moment ol forсe)
PoUnds-tblоe inоhes
(|bf in; lb iп)
Pounds-foгсe inсhes
(lbt in; lb in)
PoUnds-t'orсe inсhes
(lbl in; lb in)
Pounds-forсe t.eеt (lbf ft; lb ft) x o.1з8

Pouлds-forсe feeт (|bf ft; lbft) х 1.з56
Newton mores (Nm) х 0.102

х 1.152 = Ki|ograms-forсе сentimetre x 0.868
(kgf оm; kg сm)

х 0.11з = Newloп metres (Nm) х 8.85

x 0.08з = Pouпos-iorсe feet (|bfft; ibft) х 12

= KiIogrаms-forсemetres
(kgf m; kg m)

= Newron metres (Nm)
= Ki|ograms-forсemetres

(kgf m; kg m)
Power
Horsepower (hp) x 745.7 = Wаits (W)
Ve|oсity (speed)
lЙiles per лour (m|les/hr; mph) х 1.609 = Kilometres per hour (kmlhr; kph) х 0'621 = Мiies per hour (mile'hr; mрn,
Fuel consurnption"
Miiеs per gai|oп (mpg)

Ъmperаture
Degrees Fаnrenheit = ("с х 1.8) + з2 Degrees сelsius (Degrеes ceпtigrаde; .с) = ("F - з2) х 0.56
" lt is common practice ю conveft from miles per gallon (mpg) to litrcs/1oo kilometres (I1ookm), where пpg X tlloo km = 282

х 0'354 = Ki|omeiгes per |itre (km/|) х 2'825 = Miles per gаl|oп (mpg)

i



RЕF.22 МoТ Тest Cheсks

Еxhaust System and Finаl Drive

Ехhаust

/ Cheсk thаt the eхhaust moUntпgs are
seсLrre аПd thаt the system ooes not fou| аnУ
oi the teaг sUsp'ons on сol l lрonents,
/ start ihe motorсYс e When the revs are
lnсreаseс. сr]eck that thr eхhаust is ne|Iпer
holэd nor leakrng from any ot its ]oints. Оn a
||nkесl sуstern' сheсk thаt the сo|leсtor boх rs
not eаkin.] due to сorrosion.

/ Note that the eхhaust deсibe| |eve]
('oudness., of the eхhaust) is аssessed аl lпe
o|scretlon of the tester. lf the гnotorсУc e Was
тIs1 Used o] l  or aftеr 1st Jаnuary 1985 the
s||enсer must сarry the вsАU 19з stаmp' or a
г.аrк]nq relat ng to its rnake аnd mode| or be
of oЕ (oгigiпа| eqLrрment) mаnL]faсture ]l the
s|lenсer s marked Noт FoR вoАD UsE'
RАс|NG UsЕ oNLY or s]гni|аr. it W]l| fаi the
Moт

Fiпa| drive

y' oЛ chain or be|t drive mасhines' сheсk
that the сhа]n/be t is |n gooс] сondit ion аnсl
doеs not hаvе eхcessive slасk А|so сheсk
trrat the sprocket is seсUre]y moUnted on tne
rear whee| hUb chеоk that the сhain/be]t
guаrd is in p|аce
./ on shaft drive b kes, сheсk for oi |eaking
trom the drive unit and fou ]ng the reаr tУre,

Steering and Suspension

Steering

r,/ t^jith the front ,'he.^I rаise.] off the groulro'
rotaie the steering from oсk to oсk' Тhe
nand|eber or sW tсh-os musl not сontасr Iпe
ft]е tank or be с|ose enouс ] to trap the г]der s
hаnd Pгotr|Еrms саn Ьe сaused Ьy с]amаljec
oск stoрs oп the loweг yokе аnd frагne' Ur Oy
ti]е f itt ing оi non-siandаrd hаndIebaгs,
/ ш/hen performing the ioоk to oсk сheck.
a|so ensure that the steeгing nioves freely
W|lncul оrаg or пotсh]nеss steering movemeлt
саn De mрaIred bу рoorly rcutcсj саbles' or bv
o,, .  , ,  

lh l  I .  ,аd ooJ,Iqs o, \^o.г 1.641q' r .дo

- 
Froпt Wheel |nоunted on а surfасe рlаteror steefing heаd beаring lower fасe сheck

Ho]d the front brаke on аnd рUmp the front
rorкs up аnd down to cheсk operаtion

tester W I pedorm a сheсk of ihe steering heаd
oeаr ng |ower raсe bУ mountinq the front Wllеe|
on a suTfасe р|aie. then perfornl inq a |oсk to
|oсk оheсk With the Wеiс]ht of the mасhil le оn
trre ]ower beаr ng (see illustrаtioп 3)'
r/ Grasp the fоrk s|iders (ower egs) аnс]
attеmрt to рUsh аnd рU]| on the forks (see
i l lustrаtion 4). АnУ р|aУ in the steeгing heаd
Deаnngs Wi]| be fe|t- Note thаt in eхtгeгne
саses. W-oаr of the fгont foгk bushes caп be
гп|s|пterpreted foг head bearing p|aУ.
/ сheсk that the handlebars are seсUrе]у
mounтeс,
/ cheсk that t|.re haпd elrаr griр rubbers агe
seоUre. Тheу shou]d by bonded to the bar |eft
end and to the thrott|e саЬ|e рLJl|ey on the
rlqni 

-ar'lO

сheсking the steeriпg heаd bearings
for freep|аy

Front suspension

t/ With the motorсус|e off the stаnd' r lo d
the froпt brake on and puгnp the front foгкs Uр
and down (see i||ustrаtion 5) Cheсk thаt
1neу are adequate|y damped'
и |nspeсt the аreа above and around the
front foгk oi| seа s (see iI|ustrаtion 6). тhere
should tre no sign of o I on the fork ruoe
(stanсh oп) nor Ieak ng down the sIideг (|owe|
leg). on mode|s so equiррed' сheсk thаt theгe
|s no oj] leаking from the аnti с]Ve units
y' on mode|s With swingаrrn front
sUоDе.s,oг, сгeсk.hа| t1e.р 51o ie.p|аy r
l1o i|гцаoд Wheг *oVоо froг] s oe lo s,oe,

Reаr suspension

/ With the motorсус]e otf the stand al|o аn
:\" slаг. suppoЁ г9 l|-. г.olоrl yс|A Ly .
nаno|eoа'\, bounсe thр led. ьLsneгs'on (see
I lIustrаt ion 7).  с1FL\ |hat Ihe \Lspe||ч 

-,сomрonents do not fou| on any of the сyс e
parts аnd сheсk that the shoсk absorber(sl
ргоvide аdeqUate dampiпg-

lnspeсt the аreа аround the fork dust seаi
for oil |eаkаge (аrrow)

вounсe lhe leаr of the motorсУc|e
to сheсk reаr suspension oрerаtion

o
' r  ::-: ' i .



RFF.24 [VloТ Тest Cheоks

сheсk;пq the tyre trcаd deрthсheсk lor WheP| heаriпg D|аv bY trying to
move thе Whee| аhotrt the аYle lsoindle)

саstё||аte.j tvoe Whcc| аYlё (soiпdJe) пuI
must be scc| lrcd bv а snl i t  Din or R-рin

/ W]th the м/hee rаised off  the gгol lnd'
grаsр the vrheе| аnd аtt-omot to movе t abolt
the aх -.  (sр пd|e) (see i||| lstrаt ion 14) Аny
р|аУ fe]t here indiсаies Wheel heагinq fа i  Ure
/ Check the tуre treа. l  deoth'  treаd

тWo strаightedqes аre used to сhecк
wheelel iqnment

cond|t on аnd sidewa|! соnd t on (see
i l||)strаtion 15).
/ oh'.оk th-. tУre tvlre Fгont and гear tУre
tyрes mUst be сoгnoаt]b e аnd be suitаb|e for
roаd t lse' тyres гпаrked Noт FoR tloAD

тУre dileсtion of rotаtion аrrow cаn be
found oп tvгe siс|ewаll

UsЕ. сoМPЕт|т|oN L]sЕ oNI Y or s imi lаr.
Wi||fа]|the MoТ-
/ f the tyre sidewа|| сarries a direсt on of
rоtаtion аrrow' this mUst be рoint n9 in the
direсtron of normaI Wheel rotаtion {see
i| lustrаtioп 16)'
/ сheсk thаt thе Whee ах|e (sp]nd|e) nL,]ts
(Where aрo|iсаb|e) are proрer|у seсUred' А
sef- oсkinq nut or сaste||аted nUt With a sp|it-
рin or в pin сan be LJsed (see i|htstrаtion ' l7) '
y' Whee| a|ignment s сh-.сked With tne
motorсУс|e off the stand апd a r ider seаted,
W th the front Whee| pointin9 stгaiqht al leaо'
tWо oёrfect|y straiоht enqths of metal or Wood
аnd p|асed аqаinst the siсle\^/а||s of both tуres
(see illustrаtioп ,{8)' Тhe qаp eaсh sidё of the
front tvre must be equidistаnt on both sides
Inсorreсt Whee| а|ignment may be due to a
сoсked rear Whee| (оften аs the resL]|t of poor
сhаin аdi l|stment) or in еxtreme саses, a bent
trame

I

Genеral сheсks and сonсJition
/ сheсk th'. seс|rr itv of а .nа or fasteners'
bodypaпeis. seаt. fа r inqs (Where f itted) and

/ сl-cс\ |hа. lhF .. le. аn.l D|i l|nn foo..Фcts'
hаnd ebаr |evёгs аnd brаke oeda| аre seсuгe|y

y' сheсk foг ооrrosion oп the frаme ol arly
|oad b.Aaгlnq сomрonents' |f severe this maу
atfeсt th'^ struсhrre. partiсU ar|y under stress'

I

Sideсars a

A motorсVс e ftte.] мi ith a sidсrсar re.]Llires
аdd t ionа сheоks re|аtinq to the stаbi l i tУ of
the mаоhine аnсj seсlrгitv of attaсhment and

swive ioints р us soeсif iс Wheel a ignment
(toe-in) reoUirements. Addit ional|У, tУr-. аnd
ightinq reoL j irem-Ants differ frоm сonVentiona|

гnotоrсУс|e use. oWners аre advised to сheсk
Мoт test reoL]irements With an off iс]a r-.st
сentre

I

I

t

-



RЕF.26 Storagl
Тyres
. P|асe th€ bike on its сentrestand or аn
auхi l iаry stand whiсh Wil| supDort the
motorсyсiе in an Upright posit ion. Posit ion
Wood b|ocks Under the tугes to keop them off
the ground and to providе insulаtion from
dаmp. |f the bikе is being put into |ong-Ierm
storаge' ideal|y both tУres shou|d be off the
ground; пot on|y Wi|| this proteсt the tyres, but
Wiil a|so ensure that no |oаd is DIaсеd oп thе
steering heаd or Wheel bеarings.
. Def|аte eaсh tyre bУ 5 to 1o psi' пo more or
the beads may Unseat from the rim, mаking
subseqUent inf|ation diff iсu|t on tubeiess
tyres.

Pivots аnd сontrols
o Lubriоаlе al| |ever' pedаl, stand and
foot.est pivot points. |f greаse nipp|es аre
fitted to thе reаr suspension сomponeпIs'
аpр|y |Ubriсant to the pivots.
. Lubriсаto a|l contro| cаbles.

Gyсle сomponents
. App|y а wax protoсtаnt to a|l painted and
plаstiо оomponents. Wipe off any exсess, but
don't po|ish to а shiпe. Where fitted, о|eаn the
sсreeп With soaD and wаter.
О сoat metal parts With Vаse|ine (petro|eum
jelly). When app|ying this to the fork tuЬes, do

not сompress thе forks othеrwise the sea|s
Wi|| rot from сontaсt with the Vаseline.
. App|y a vinylс|eаnrr to thе seat.

storаge сonditions
. Aim to store the bike in a shed or gаrаge
whiсh does not loak and is free from dаmp.
. Drape аn o|d b|аnk€t or bеdspreаo over
the bikе to proteсt it from dust аnd direоt
оontасt With sun|ight (Whiсh Wil| fade paint).
тhis аlso hides the bike from рrying eyes.
вewаro of tight-fitting plastiс сov6rs Whiсh
maУ a|low condensаtion to form аnd seft|e on
the bikё.

Getting baсk on the road
Engine аnd transmission
. сhange the oi| and rep|асe the oil fi|ter. lf
this was dono prior to storаge, cheсk that the
oi l hasn't emulsif ied - a thick whit ish
substаnсe Whiсh oооurs through
оonс'eпsation.
. Еlemove thе spаrk p|ugs. Using a spout-
type oi| саn, squirt а few drops of oi| into the
сy|inder(s)' тhis Will provide initiа| |Ubriоaт|on
as the piston rings and bores сomes baсk into
сontaоt. serviсe the sраrk p|Ugs, or fit new
ones' and instаl| them in the engine.
. cheсk that the с|utch isn't stuсk oп. тhe
p|аtes сan stick together if |eft stаnding for
some time, preventing о|Utсh operation.
Еngage a gear аnd try roсking the bike baсk
and foЁh With tho с|Utсh |ever he|d agаinst the
hand|ebаг. |f this doesn't Work on сab|e-
operated с|utсhes, hold the clutсh |ever bаck
аgаinst the handIebаr With а stroпg еlаstiо
band or сable tie for a couple of hours (see
i||ustrаtioп 8}.

нo|d c|utсh lever bасk аgainst the
hаnd|eьаr with e|astiс Ьаnds o. a cаЬ|e tiе

. ll the air intakes or si|enоer еnd(s) wеre
blocked off, remove the bung or сovel used.
. lf the fue| tаnk wаs сoаted With a rust
preventative, oi| or а stabiliser added to the
fue|, drain аnd tlush the tаnk and disDose of
the fue| srnsib|y. lf no асtion Wаs taken With

the fue| tаnk prior to storаge, it is аdvised thаt
the o|d fue| is disposеd of sinс6 it Will go off
over а poriod of time. Refi|l the fuel tаnk With
fr€sh fue|.

Frаme аnd running geаr
О oi| a|| pivot points аnd саb|es.
. сheсk the tyre pressures. тhеy WilI
definitr|y need inflating i' p.essures Wеre
reduсed for sto.аge.
. LuЬriсate the fina| drivo сhain (Where
аpp|iсаb|e).
O Remove аny proteсtive сoаting app|ied to
the fork tubes (staпоhions) sinоe this mаУ We||
destroy the fork seals. lf the fork tubes
Woren't proteсt€d аnd hаve рicked up rust
spots, lemove them With vеry finе abrаsive
pаper aпd rёfinish With metа| рo|ish.
О сheсk thаt both brakes operate сo.rect|у.
App|y eасh brаkе hаrd and сheсk that it's not
possib|e to move the motorоyс|e forwalds,
then сheсk that the brаke frees off аgain onсe
ro|eаsed' Bгаke оalipel pistons сaп stiсk due
to corrosion аround the piston head, or on the
sliding оa|iper types, due to сorrosion of the
sl ider pins. |f the brаke doesn't free after
repeated operаtion, tаke thо саliper off for
eхаminаtioп. simi|arly drum brakes сan stiсk
с|ue to a seized oрerating оam, сable or rod
linkage.
. |f the moto.сyсle hаs been iп |oпg-term
storage, renew the brake flUid aпd c|Utсh f|Uid
(Where арpIiсаblе).
. Depending on Where the bike has beеn
stored, the Wiring, оab|€s аnd hoses mav nаve
boeп nibb|ed by rodents. мake а visuа| спeск
and investigate disturbed wiring loom tape.

Battery
. |f the battery has been рreviously removа|
and given top Up chаrges it оаn simр|y be
reоonпeсted. Remember to сonneсt the
рositive сab|e first and the negаtive cab|e |ast.
a On conventional refillable batteries, if the
battery hаs not reоeived any аttention,

rеmove it from the пotorсyc|e аnd сheсk its
elесtro|yte |eve|. тop Up if necessаry theп
сharge the bаttery. |f the battery fаils to hold а
сharge апd a visuаl сh€сks show heаW whjte
suIphаtion of the р|аtes, the battery is
probab|y defeсtive and must be renewed. тhis
is partiсu|arly Iikёlу if the battery is oId.
сonfirm bаttery condition with a specifiс
gravity check.
. on sealed (МD batteries, if the battery hаs
not received аny аttention, remove it from the
motorоyс|e аnd chаrge it асоording to the
informаtion on the battery сasе - if the battery

'аils 
to ho|d a сharge it must be renewed.

Stаrting proсedure
o lf а kiсkstаrt is fitted, turn the engine ovel а
сouрlе of t imes With thе ignit ion oЕF to
distribute oil around thr engine. lf no kiсkstаrt
is fitted, f|iсk the engine kil| switсh oFF and
the ignition oN аnd сrank the eпgine over a
couple of times to work oil around the upper
сy|inde. сomponents. |f the natu.e of the
ignition sУstem is suсh thаt the starter won t
Work With the ki|| switсh oFF, lemove the
spark p|ugs, fit them baсk into their саps аnd
earth (ground) thoir bodies on the cylinder
heаd. Reinsta|| the spark p|ugs afterwa.ds'
. switсh the ki|| switch to RUN. oDerate the
оhoke аnd stаrt the engine. |f the engine Won't
stаrt doп't сontinue сrапkiпg the engine - not
on|y Wil| this flаttrn the battery, but the sтaпеr
motor wi|| overheat. switсh the ignition off and
try аgаin |ater. lf tho enginе refuses to stаrt,
go through the fault finding proсedures in this
mаnuа|. Note: /f the b,ke has been in storaqe
for a long tirne, otd fuol or a carburetior
blockage maу be the prcblem' Gum deposits
in caфurettors can block iets - if a carburctlo|
cleane| doesл't prove suсcеssful тne
carburcttors must be disman ed for cleaning.
. onоe the engine hаs stаrted, сheсk thаt
the |ights, turn signals апd horn work proper|y'
. тreat the bikе gent|y for the first ride аnd
chесk аll f|Uid |eve|s on оomp|etioп. settle the
bike baсk into the mаintenаnсe sсhedu|e.
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Fault Finding REF.2e
1 Engine doesn't start or is diffiсult to start (сontinued)
П сy|inder heаd Warped. тhis is оaused by overheating or imрroper|y

tightеnod heаd bo|ts. lt,аоhine shop resurfaсing or head
rер|асement is necessаry (сhapter 2).

П va|ve spring broken or Weak. сaused bУ сomponrnt fаilure or
weаr; the spriлgs mЦst be rep|aс€d (сhаpter 2).

П Valve not seating proper|y. тhis is саUsed by a beпt vа|ve (from
oveг-rewing or improper va|ve аdjustment), bumеd va|ve or seat
(improper саrburаtioп) or аn ассumu|аtion of сarbon deposlts oп
the seаt (from саrburation or lUbriсation prob|ems). тhe valv€s
must be с|€aned аndlor rep|асed and the seаts serviсod if Dossib|e
(сhaрter 2).

Stalls after startiпg

П |ntake air |eаk. cheсk for |oose сarburettor-to-iпtаke manifo|d
сonneоtioпs, |oose or missing vaсuum gauge аdаpter sсrews or
hoses, or |oose саrburettor tops (chapter 4).

П Еngine id|e speed incorreсt. тurn id|e аdjusting screw uпti| the
engiпе id|es at the speсified rpm (сhapter 1).

Rough idle
П
П
П

П
П

П

П

П

П
П
П

lmpгoper choke aсtion. Mаke su.e the сhoke |inkage shаft is
getting a tull stгoke and stаying in the olл position (сhаpter 4).
|gnitlon mаIfunсtion. see сhapter 5.
cаrburettor ma|funсtion. see сhаDter 4.
Fue| оontamiпatеd. тho fue| сan be сontаmiпated With either dirt or
Watel, or сan chаnge сhemica||y if the maсhine is a||owed to sit for
severa| months or more. Drain the tаnk аnd f|oаt сhambers
(сhapteг 4).

2 Poor running at low speeds

|gnition mаlfunсtion. see сhаpter 5.
|d|e sрeed iпcorreсt. see сhаpter ,1.
сarburеttors not synсhronis6d. Adjust саrЬuгettoгs With vасuum
gаuge ol mаnometer set as desсribed in сhaDtor 1.
cаrЬurettor mа|funсtion. see сhaрter 4.
FUe| сontaminated. тhe 

'Uo| 
сaп be contaminated With either dirt or

Watei, or саn chаnge сhemicаlly if the mасhine is a|lowed to sit for
several months or more. Drаin the tank and floаt сhаmbers
(оhаptor 4).
Intаke аir |eak. сheсk for loose сarburettor-to-intake manifold
сonneсtions, |oos€ or missing vасuum gаЦge adаpter sсrews o.
hoses, or |oosr саrburеttor tops (сhаpter 4).
Air fi|ter с|ogged. Replaсe the air fi|ter element (сhaрtеr 1).

Spa* weak
П Bаttery vo|tage |ow. сh€сk аnd reсhаrge bаttеry (сhapteг 9).
tr spalk p|ugs fou|ed' drfoсtive or wo.п out. Refer to сhapter 1 for

spark p|ug mainteпanсe.
spark p|ug оаp or Hт Wiring defoсtive. вefer to сhapters 1 аnd 5
for details on the ignition system.
spark p|ug сaps not makiпg сontасt.
lnсorreсt spаrk p|Ugs. Wrong typе, h6at rаnge or сap
сonfiguratioп. сheсk and insta||сorreсt plugs |istgd in сhapter l.
|gnitioп сontro| unit defective. seе сhaDter 5.
PU|se geпerаtor d€feоtive. so€ chарte. 5.
|gnition Hт coi|s d9feсtive. see сhapteг 5.

Fuelle i r m ixtu re i ncorrёct
П Pilot sсrews out of аdjustment (сhapter 4).
П Pilot jеt or air passago с|ogged. Remove аnd overhau| thr

сarburettors (сhapter 4).
П Air b|eed holes с|ogged. R€move cаrburettor aпd b|ow out a||

pаssag€s (сhаpter 4).
Air fi|ter сlogged' poo.|y sea|ed or missing (сhаpter 1).
Air fi|ter housing poor|y sea|ed. Look for сracks, holos or loose
с|аmps and reр|аоe or rgpаir defectivo pаrts.
Fue| |eve| too high or too |ow. сheсk the floаt height (сhapter 4).
Fuеl tаnk breather hose obstructgd.
саrburottor in|et mаnl'o|ds |oose. сheсk for сraсks' breаks. teаrs
or |oose c|amps. Rep|ас€ the rubber inlet mаnifo|d joints if sp|it or
oerished.

сomprgssion pressure to |eаk past the rings. тhis is usuа||y
aссompanied by Worп rings аs We|l. A top-eпd oveгhau| is
neсessary (сhaptor 2).

П Piston rings worn, weak, brokeп, or stiсking. Brokeп or stiсking
piston rings usua||y indiсаt9 а |ubriсation oг сa.buration prob|em
that саUses eхоess саrbon deposits or seizures to form on the
pistons and riпgs' тop-end ov€rhаU| is noсessary (сhapter 2).

П Piston ring-to.groove с|earаnce exсessive. тhjs is саUsed bv
eхсessive Wear of the piston ring lands. Piston rep|асement ii
neоessary (сhapter 2).

П сy|iпder head gаsket damaged. |f а head is а||owed to beсomo
|oose, or if eхcesslve саrbon bui|d-Up on the piston сrown and
сombustion сhamber cаUses eхtreme|y high сompression, the heаd
gasket may |eаk. Rotorquiпg the head is not a|waУs suffiоient to
rostore the seа|, so gаsket replacement is пeсessary (сhapter 2).

П сy|inder hrаd wаrped. тhis is сausod by ov€rheating or imрroper|y
tighteпed heаd bo|ts. Мaсhine shop resuгfaсing or head
rep|aсemeпt is пeсessаry (chаpter 2).

П Va|ve spring broken or Weak. cаUsed by сomponent fаilure or
W€ar; the springs must be r€p|aсed (сhapter 2)-

П Vа|ve not seаtiпg proper|y. тhis is саused by a bent vа|ve (from
over-rewing or improper vаlvo adjustment), burned vа|ve or sеat
(improper сarЬurаtion) or an aсcumu|аtion of саrbon deposits on
the seаt (from cаrburatioп' |ubriсatlon prob|ems). тhe valves must
bo с|eaned аnd/or replасed and the sеats serviсеd if possible
(сhapter 2).

Poor eccoleretion
П сarburettors |eаking or dirty. overhau| the сaфurettors (chapter 4).
П тiming not advaпсing. тhe pu|se gonerаtor or the ignition сontro|

modu|e may be defectivg. |f so, they must be rop|aсed With new
oпes' as theу сan't be repаired.

П саrburettors not synсhronised. Adjust them With a vасuum gauge
set or mаnometer (сhapter 1).

П Еngine oi| visсosity too high. Using а heavier oil thап that
гeсommended in chаpter 1 сan dаmаge the oi| pump or
|ubriсation syst€m and cаUse drаg on the engine.

П в.akes dragging. Usua||y саUsed bУ debгis Whiсh has entered the
brаke piston seа|s, or 

'rom 
a Wаlped disс or bent ахle. Repаir аs

neсossаry (сhаpter 7).

П

П
П

П
П
П

П
П

П
П
П

Comptеssioп low
П spark p|Ugs |oose. Remove the p|Ugs and insрeсt their threаds.

Reinsta|l апd tighten to the speсifi€d torque (chapter 1).
E сy|indeг heads not suffiсirnt|y tightenod down. |f а сylinder heаd is

suspeсted of being |oose, theп there's а сhanсe that the gаsket
aлd heаd are damaged il th9 proЬ|em has pgrsisted for any |eng'th
of time. тhe heаd Ьo|ts shou|d be tightened to the proper torque in
the сorrect sequenоe (сhаpter 2).

E lmproper va|ve о|eаrаnсg. тhis means thаt the vа|vo Is not c|osino
сomр|etely and сomp.ession pressure is l9аking past the vа|v€:
сhеck and аdjust the va|ve с|earanсes (сhapter 1).

П сy|inder and/or piston worп. Еxсossive Weal wi|| сause



вЕF.2s Fault Finding
1 Engine doesn't start or is diffiсult to stаrt

П
П
П
П

П
П

П

starter motor doesnц rohte

No вPark or weak spark
П |gnition switсh oFF.
П Еngine kill switch tu.ned to thе oFF position.
П ваttery voltage |oW. сheсk апd reоhаrgr the battery as neс€ssаry

(сhapter 9)'

П spаrk..p|Ug сaps not mаking good оontact. п,/1ake sure thаt the p|ug
caps fit snugly overthe plug ends.

L] |gnition оontro| Unit defeсtive. сheсk the unit, гefer.ing to сhap-
ter 5 for detаi|s.

П Pu|se geпerаtor defeсtive. сheоk the Unit, referriпg to сhаpter 5
foг detaiIs.
|gnition нт сoi|s defective' сheсk thе сoi|s, referring to сhapter 5.
lgnition or ki|| switсh shorted. тhis is usuа||y сaused by Water,
сorrosion, dаmago or eхсessive Wear. тho switches саn be
disаssombled аnd сleаned with eleсtriоа| сontaсt с|eaner. lf
с|eaning does not he|p, replaсe the switсh€s (сhapter 9).
Wiring shorted or broken betweeп:

Compression low

_ pistons аnd rings. тop-eпd overhаu| is nесessаry (сhapter 2).
П Piston ring-to-groove с|rаrance eхсessive. тrris is.сausЪo ьy

eхсessive Wear of the piston ring |аnds. Piston гeplасemeпt ii
necessаry (сhаpter 2).

П сylinder heаd gasket damaged. |f а hеаd is ailowed to beсome
loose, or if eхсessive carboп bui|d-up on the piston сrown аnсt
сombustion chamb€r cаUses extremely high compression, the heаdgasket may |eak' Retorquing the head is not аlways sufficient to
restore the seal' so gasket rop|aоement is nвсessary (сhapter 2).

Еngine ki|| switсh oFF.

Faulty neutrа|, sidestаnd (RVF oпly) or clutоh switсh. сheсk thr
Wiring to eaсh switсh and the switch its€lf ассordiпg to thep.oсedures in сhaрter 9.

П

П

Stаrter motor rotates but engine does not turnover
П stаrter motor сlutсh defeсtive. lnspeсt and repair ol rep|асo

(сhарter 2).
П Damаged id|er.or starter geаrs' |nspeсt and rep|aсe the dаmаgedpаrts (chаpter 2).

No fuel flow
No fuel in tаnk.
FUe| tаnk breather hose obstruсted'
F-U€l tаp fi|ter c|ogged. Removе the tap аnd о|ean it аnd the filter
(сhаpter 4)'
FUe| tap vaсuUm hose split or detaсhёd' сhесk th€ hose.
Fue| tap diаphragm sp|it. Remove the tаp аnd оheсk the
diaphragm (сhapter 4).
Fuel |ine сlogged. PU|l the fue| |ine loose аnd саreful|y b|ow through
rt.

П
П

П

П
tr
П

П
П

П

П
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Engine flooded c
l

l



RЕF.зo Fau|t Finding
3 Poor running or no power at high speed

D
П

П
П

П
П

П
П
П

Fiing incorrect
П Air filtеr restriсted' сlean or replаce fi|ter (оhaрter 1).
П spаrk p|ugs fou|ed, defeсtive or Worn out. see chаpter 1 for spark

р|Ug mаinteпanсe.
П sрaгk p|tJg сaps or нт Wiring defeсtive. see сhapters 1 and 5 for

detai|s of the ignition sУstem.

П Pistoп ring-to-groove с|earаnсe eхсessive. тhis is саusеd bv
ехоessive Weаr of the piston ring |аnds. Piston rep|асement i i
пeсessаry (сhaрter 2).

E cylinder heаd gаsket damaged. |f a heаd is a||owed to beсome
|oose, or if eхоessive оarbon build-up on the piston crown aпd
оombUstion сhamber саUses eхtremoly high compression, the
heаd gаsket maУ leаk. Flеtorquing the heаd is not а|WaУs suffiсient
to restore the sea|, so gаsket reр|асemrnt is пeсrssаry (сhap-
Iet 2).

П сy|inder heаd Warped. тhis is caused by overheating oг improрer|y
tightened head boIts. Маchine shop resUrfaсiпg or heаd
replасement is neсessary (сhaрter 2).

П Valve spring brokeп ol Weаk. сaused by сomponont failure or
Weаr; the spгings must be rep|aсed (сhapter 2).

П Vа|ve not seatiпg proper|y' тhis is оaused,Ьу a bent valve (from
over-revving or imрroper va|ve аdjustment)' burned va|ve or seаt
(imprope. саrburation) or aп ассumu|аtion of оarbon deposits on
the seаt (from cаrburation or Iubriсаtion р.oblёms). тhe valves
must be сleаned and/or rep|aсф аnd the seats serviced if possib|e
(сhaрter 2).

Knocking or pinking
П сarbon bui|d-up iп сorпbustion оhаmber. Use of a fue| аdditive

that Wi|l disso|ve the adhesive bondiпg the cаrbon рartiсlеs to the
сrown and chamber is the eаsiest WаУ to remove the bui|d-uD.
otherwise' the сy|inder heads Wil| have to be removed апd
dесarbonised (сhapter 2).

П lnсoгreсt or poor qua|ity fue|. o|d or improper grades of fuol cаn
саUse detonation. тhis сauses the piston to ratt|e. thus the
knoсking or pinking sound. Drаin o|d fuel aпd аlwаУs Use the
reсommendod fue| grade.

тhrott|e vа|vo doesn't oрeп fu||y. АdjUst the thrott|e grip freep|аУ
(сhарter 1).
сlutch s|ipping. lиаy be оaus €d by ioose or Worп сlutсh
сomponeпts. вefеr to сhapter 2 for сlutоh overhaul proсedures.
тiming not аdvanсjng.
Еngine oi| visсositУ too high. Using a heаvier oi| than the one
recommendеd in сhapter 1 сaп dаmage the oil рump or
Iubrication system and саuse d.ag on the engine.
вrakes dragging. Usua||y оаUsеd by debris Whiоh has entered the
brake piston sea|s, or from a waгped disс or bent aх|e. Repаir аs
neсessаry.

sраrk plug оаps not iп good contасt. see сhaрter 5.
Inоorect spаrk plugs. Wroпg tуpe, heat rаnge or оap
сonfiguratioп' сheоk aпd install correоt p|Ugs Iistеd in сhаpter 1'
|gnition contro| Unit dеfeоtive. sее сhаptеr 5.
lgnitioп coi|s defeоtive. see сhapter 5.

Fuella i r mirtu rc i ncorrect
П Main jet с|ogged. Dirt, Wаter or other сontаminaпts саn о|og the

main jets. сlean the fuel tap fi|ter, the f|oat оhambff аreа, and thе
jets and сarburettor orifiсеs (chapter 4).

П lЙаin Jet Wrong size. тhe standard jetting is for sea level
аtmosphёrlc pressure and oxygoп сontent.

П тhrott|e shaft-to-сarburettor body clearanоe excessive. Refer to
сhapter 4 for inspeсtion aпd рart r€ptaоemeпt proсedures'

D Air b|eed ho|es с|ogged. Remove and overhau| саrburottors
(сhapter 4).
Air fi|ter clogged, poor|y seаlеd' or missing (chaрter 1).
Air fi|ter housing poor|y seа|ed. Look for craсks, hoIes or |oose
о|аmрs, and replaсe or repair defесtive pаrts.
FUe| |eve| too high or too low. сheсk the f|oat height (сhаpter 4)'
Fue| tank b.eаthёr hose obstruоted.
сaфurettor iп|et maпifo|ds |oose. сheck for сraсks, breaks. tёars
or |oose с|amрs. веp|aсe the rubbe. in|et mапifo|ds if they аre sp|it
or perished (сhapter 4).

П |mproper valve оlearаnсe. тhis meаns thаt the valve is not с|osino
сomp|ete|У аnd сomрression pressure is |eaking рast the va|ve:
сheсk and аdjUst the vа|ve с|earanоes (сhaрtеr 1)'

П cУ|inder аnd/or piston Worп. Eхcessive weaг Wi|| саuse
сompression pressure to leаk past the r ings. тhis is usuа|ly
ассomраnied by Worn riпgs as We|l. А top.end overhaul is
neсessary (сhapt6r 2).

П Piston rings Worп, Woak, broken, or sticking. вrokeп or stiсking
piston rings Usuа|ly indiсаte a Iubriсatioп or carburаlioп prob|eй
that оаUses eхсess сarbon deposits or seizurеs to folm on the
рistoпs and rings. тop-еnd overhauI is neсrssаry (сhaрter 2).

Compression low E sрark p|ug heаt range iпсorrect- Unсontro||ed detonаtion indiсаtes

" ::fl.jjJ".ffi',.',l.ът1"J:.'j;,::YilijЁ;ж;j.'l;""*"o" ЦЩJЁ.;1l%:;H*::.n"":lхi:i':fl:i.H::T::'i:l"#
П сylinаer heaоs-пoi",tri"I"пй1йiЪ-""oЪЪ'J",. йiiтg:l чl..ч . г,j.ъ1J!:::Pl,t miхture. тhis wi|| саUse the cy|inders to run hot,suspeсted of bёing |oose, then thеro's а сhапсe thаt the gаsket 

. 

'hl"n 
leads to detonаtion. с|ogged jets or an air |eak can сauseand hеаd are dаmaged if the prob|em has persisted for aпv |enoth ;;;.

of time. тhe heаd b;|ts shou|d be ti9;l;;j;;.;;;;"il.";; 
th|s imbalaпоe. seo сhаpter 4.

the correсt s6quenсe (chapter 2). I|lliscellaneous сauses
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RЕF.з2 Fault Finding
6 Gearсhange problems

П
П

П

П
П

Doesn't go into gear or lever doesn't return E Gearсhaпge meоhаnism stooper аrm
engagement and rotаry movemrnt of
вop|aсe the аrm (сhаpter 2).

П stopper аrm spring broken. Allows arm to f|oat, сausing spo.adiс
seleсtor operation' Replaоe spring (сhарter 2).

JumPs out ot gёar
П se|eоtor fork(s) worn' overhаu| the trаnsmission (сhaрter 2)'
П Geаr gIoove(s) Worn. overhаU| the traпsmission 1bьaдer z;L
П Gear dogs or dog s|ols Worп or damaged. The geirs shЬuld beinspeсted aпd replасed. No аtt€mрt should be mаoe to serviсe ttlБWom pаrts.
Overiserects
E stopper arm sрrjng Weak or broken (сhаpter 2).
LJ Чearсhаnge shaft returп spring post broken or distorled (chapter 2).

о|Utch not diseпgagiпg. see above.
selеctor fork(s) beпt or seized. often саused by droppiпg themaсhine or from |асk of Iubricаtion. overhaUI thе trаn;mi;sion(сhaрtеr 2).
Geа(s) stuоk oп shaft. |\4ost often cаUsеd by а |aсk of iubriсatioп
or eхсоssive Weal in transmissioл bearings аnd bushes' oveгhauI
the trаnsmissioп (chаpter 2).

broken or worn. Full
se|eсtor drum resulls.

П

7 Abnormal engine noise
Kno*ing or pinking

Piston slap or rattling

П Piston seizure damagе. Usuаi|y from |aсk o' lubriсation oroverheаting. Rep|асe the pistons and reп€W the сrankсаse/borеs,
as neсessаrу (оhapter 2).

П сonпeоting rod Upper or |ower eno сlea.anсe eхсessive. сaused
by exоessive Wear ol lасk of |ubriоation. Rrplасe Worп Darts.

Valve noise
E Inсorrect-va|ve с|eаrаnсes. Adjust the о|earаnсes by rеferrjng to

сhapter ,1.

П Valve sшing broken or Weak. сheок and rep|aсe Weak va|ve
springs (сhapter 2).

П сamshaft or оy|inder heаd Worn or damaged. Lack of |Ubriсation at
high rpm is Usuа|lythe сause of damаge. insuffiсieпt oilorйi|uie й
сhange the oil at the reсommеnded intervais are tьo cьiet саuses.
siлсe there are no replaceab|e beаrings in the head, the h€ad itse|f
Wi]i have to be replасed if there is ъхсessive l/V"". o, J"."j"(сhapter 2).

Other noise
сy|inder hеаd gаsket |eaking.

з!11"] Pip: 
|eaking аt сy|inder heаd сoпneсtion. cаUsed bylmproper fit of рipe(s) or |oose eхhаust f|aпge. Al| exhаUst fastene;

should be tighteпed €venly and саrеfu|lу. F;iture to аo tпis wiiiieaJ
to a l6ak.
сraпkshaft runout eхcessive. сaused by a bent crаnkshaft (fгom
over-rewiпg) oI dаmage from аn uppeг сylinder сomponent fаilure.
Uаn a|so be attributed to dropping the mасhine oп either of thё
crankshаft 6nds-
Еngine mounting bolts |oose. тighten a|I engine mount bo|ts(сhapter 2).
crаnkshаft beаriпgs Worn (сhapter 2).
сamshaft driv.e g€аг assemb|y defeсtive. Replaсo ассordir]g to theprocedure in сhаDte.2'

E

П

l
и
l

П
П

П

П
П

l

8 Abnormal driveline noise
Clutch noise
П с|utсh outeг drum/friсtion p|ate с|oarапсe eхсessive (сhаpter 2).
L.,] Loose or сlamaged сlutоh pressure plate (сhapter 2).
тransmission noise

П Еngine oi| levol too |ow. саuses a how| from transmission' A|so
affects engine power and с|Utсh operаtion (сhаpter 1).

Final drive noise

f

D

П

П
П

BI



RЕF.з4 Fault Finding
12 Poor handling or stability
нandlebaБ ha,d to turn
П steering heаd beаring adjuster nut too tight. сheсk аdjustmeпt аs

desоribed in сhapter l.

нendlebar shekes oг vibratas excessivelу
П тy.es Wom or out of ba|aпce (сhаpter а-
П swingаrm bearings wom' вep|aсa Worп bearings (chаpter 6).
П Whee| rim(s) Warped or damaged. lnspeсt-wьe"|" to, .unout

(сhаpter 7).
П Whеe| beаriпgs Worn. Worn 

'ront 
Whee| bearings or reаr Wheel

ho|deг beаrings сaп сause poor trаcking. Worп front bearings WiII
сause Wobble (сhаpter 7).

П Hаndlebаr с|amp bolts |oose (сhаpter 6).
П Fork yoke bo|ts loose. тighten them to the speсified torque

(сhapter 6).
П Еngine mounting bo|ts loose. Wi|| сause eхоessive vibrаtion With

inсreased englne rpm (сhapter 2).

нendlebar Pulls to oпe side
tr Frаme bent. Dеfinite|y susp€ct this if the mасhiпe hаs been

dropped. May or mаy not be ассompanied ЬУ сracking neаr tho
bend. Rep|ace the frame (сhaрter 6).

Fork oi| Ieve| uneven. сheсk and add or drain as neоessаry
(сhapter 6).

П

П

П

П

П

Poor shock ebso'biпg quatities
тoo hаrd:
a) Fork oIl level excessive (сhapter 6).
b) Fo|k oil Viscositу too high. IJse a lighter oil (see tho

speci|icauons in сhapte| 6).
c) Fo|k fube bent. causes a haБh, sticking '|eеting (chapter 6).
d) shock shaft or ьodу bent or damaged (сhapter 6)'
o) Fork intomat damage (Chaptet 6).
0 Shock internat damage.
o туre pressure too high (chapte| 1).
тoo soft:

13 Braking problems
Brakeg are spot,gу, don't hold Brake сa|iper bo|ts |oose (сhаpter 7).

вrake сa|iper sl|ders damаged or stiсking (rear cа|iper)' causing
са|iper to bind. Lubriсаte the s|iders or rep|ace them if they аr;
сorroded or ьeпt (сhapter 7).
Wheel Warрed or othrrwise damaged (сhapter 7).
Whee| bgаrings damaged or Wom (сhаptor 7).

Brakes dreg
П Master сУ|indor pistoп seized. сaused by weаr or dаmage to

piston or сylinder bor6 (сhарter 7).
Lever Ьa|ky or stuсk' сheсk pivot аnd |Ub.iсate (оhapter 7).
Е}rаke са|ipеr binds. саused by inаdequate Iubriоаtion or damаge
to са|iper slide.s (chаpter 7).
вrake cаliper рistoп seized in bore. саused by weаr or ingestion of
dirt past deteriorаtrd seа| (оhapter а.
вrаke. pаd dаmaged. Pаd mаtoria| separаted from baсking p|аte.
Usua||y caused by fаUlty mаnufасturing proсess or from сontaсt
With chemicа|s. Rep|асe pаds (chаpter 4.
Pads improрerly instаlled (сhaрter 7).

П
П

П
П

П
П

П

П

П

П

П
П
П

П

П

П
D

Air in brake Iinr. саus€d by inаttention to mаster сylinder fluid |eve|
or bу |eаkаge. Loсate proЬlem and b|eed brakes (оhapter 7).
Pаd or disс Worn (сhаpters 1 and а'
вrake f|uid |eak. see parаgraph 1.
сontаminated pads. cаused by сontаmiпation With oi|' greаse,
brаke fluid, etc. c|eаn or rep|aсe pads. сleаn disс tьorougй|y wittl
brake с|eаner (сhаpter 4.
вrake f|uid deteriorаtod. F|uid is o|d or сontаmjnаted. Draiп
system, reрlеnish With пew f|uid and b|eed the systom (chаpter 7).
Mаster оy|inde. interпa| pаrts Worn or damаgеd оаusiпg 

'|uid 
to

bypass (сhapter 7).
П Маster оylinder bore sсrаtсhed by foreign materiа| or broken
_ spring. вepair oг roplасe mаster сy|inder (сhapter 7).
П Disс Wаrped. вeplaсe disс (сhaptеr 7).
Brake lover or pedel pul$ates

Disс Warped. вep|aсe disс (сhapter 7).
Ax|e bent. Replaсe ах|€ (сhapter n.
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вЕF.36 Fault Finding Еquipment

waming: тhe gases produced
oу tne bat1ery afe eхplosivё -never smoke or c.еate aлv
sr'a*s in thё viсini,! ^r +;^

waming: тhe gas1s pfoduced
bу the battery are explosiYo -nevеf smoke of c|eaIo anv
spafks in the viсinitw ^J I;^

F|oаt-type hydrometеr for meаsuriil
bаttery speсif ic grаvity

вores сап Ьe tempo.".ily seаIeа witi.

. All spаrk p|ugs must be eаrthed
{grounded) аgaiпst the сy|inder hёаd

5



FauIt Finding Еquipment пвг.зz
every 10"с abovе 20.с, аnd subtrасt 0'007
from the reаding for every 10.с be|ow 2o.с.
Add 0.004 to the reаdiпg for every 1o.F аbove
68"F, and subtrасt 0'004 from the reаding for
every 10.Е be|ow 68"F'
3 When the сheсk is сomp|ete, r iлse the
hydrometeг thorough|y With о|ean Water,

. тhe term continuitУ desсribes the
uпinteгrupted f|ow of eleсtr iс ity throUgh an
e|еct. iсаl сircuit. A сontinUity сheck wi||
determiпe whether an open-сirсuit situat|on
eхists.
. сontinuitУ саn be сhёсkod With ап
ohmmeter, mU|timeter' сontinuity tester or
bаttery aпd bu|b tеst сirсuit (see i||ustrаtions
6' 7 аnd 8l.

ваttery аnd bu|b test сircuit

O All of these instruments are self-Dowereo
bУ a bаttery' thеrefore the сheоks are madе
With the ignit ion oЕF.
. As a sаfety precautioп, alwаУs disсonneст
the bаttery negative (-ve) |еad before mаking
cheсks' paгtiсUIar|y if ignition switсh сheсks
аre being made.
O |f Using a meter, seleоt the appropriate
ohms sсa|e аnd сheck that the meteг reads
infinity (-). тouсh the meter рrobes togethrr
аnd сheоk that meter reаds zero: Where
necessarу adjust the meter so thаt it reаds
zero,
. After Using a meter, а|Ways switсh it oFF
to сonseNe its battery.

Switch checks
l |f a swjtch is at fault' trасе its Wiring uр to
the Wiring сonnectors. seрarаte the Wirе
сonneсtors аnd inspeсt them for sесUrity and
condition. A bUi|d-up of dirt or сorrosion here
Wi|| most |ike|y be the саuse of the prob|em -
сleаn Up and aрp|y a Wаter dispersant such
as W040.

сontinuity check of 
'ront 

brаke |ight
switсh using а meter - note sp|it pins used

to ассess connector termiпа|s

2 lf Usiпg a test meter, set the meter to the
ohms х ,|0 sоa|e and оonпeсt its probes
aоross the wires from the switсh (sёe
i||ustrаtion 9). simp|e oN/oFF tУpe switсhеs,
suсh as brаke light switоhes' on|У hаvё two
W|res Whеreas сombinаtion switоhes, like the
ignit ioп switch, hаve maпУ internаl | iпks'
studУ the wiring diagram to eпsure that уoU
are сonneсting асross the сorreоt pаir of
Wires. сontiпuity ( low or no пeasuгаo|e
resistаnсe - 0 ohms) shou|d bе iпdiсated with
the switсh oN аnd no сoпtinuity (high
resistanсe) With it oFF'
3 Note that the polаrity of the test probes
doesп't matter for сontinuitУ cheсks, а|though
сare should be taken to fo||oW speсifiс test
proсedures if а diode or so|id-sтare
component is being оheсked.
4 A coпtiпUity tester or battery aпd bu|b
сirсUit cаn be Used in the sаme waУ. сonneсt
its probes аs desсriЬed above (see
i||ustrаtion l0). тhe |ight shou|d оome on Io
iпdiсаte сontinUity iп the oN switсh position,
but should eхtinguish in the oFF position.

сoпtinuity сheсk of reаr brаke light switсh
usiпg а сontinuity tester

Wiring checks
. Mаny eleоtriсa| fаUlts are сaused bУ
dаmag €d Wiring, often due to inсorreсt
routing or chaffiпg on frаme сompoпeпts.
. Loose, Wet or corroded Wire conneсtors
сan also be the cаuse of e|eсtrica| prob|еms,
esрecia||y in eхposed Iocаtions.

1 A сontiпuitУ сheсk caп be mаde on а siпgle
|eпgth of Wire by disсoпneсtiпg it аt eаch end
and сonпeсting a meter or оoпtinuity tester
асross both ends of the Wire (see i||us-
trаtion 11)'

сontinuity cheсk of front brаke light
switоh sub.hаrness

2 сontinuitУ (|oW o. no resistаnce - o ohms)
shou|d be indiсated if the Wire is good' |f no
сontinuity (high rеsistanсe) is shown, suspeсt
a broken Wirе.

o А voltage оheсk сап drtermine whetnel
оurrent is reасhing a сompoпent.
. Voltаge оan be сheckеd with a dс
vo|tmeter, mu|timeter set on the dс vo|ts
sсa|e, test Iight or buzzer (see i||ustrаtions l2
аnd lз). A meter hаs the аdvantаge o{ being
ab|e to measure aсtuаl voltage.

Digitа| mu|timёtor сап ьe used for а||
eleсtricа| tests

ваttery-powered continuity tester
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A simp|e test light саn be used for vo|tаge
сhecks

A buzzer is usefu| for vo|tаgё сhecкs

. When Using a meter, сheоk that its |eads
are inserted in the сorreсt terminа|s on the
metel, red to positivе (+ve), b|aсk to negative
(-ve)' lnсorleоt сonnectioпs сап dаmage the
mеter.
О A vo|tmeter (or mu|timeter set to the oc
vo|ts sсa|e) shouId аlwаys be сonnесted in
pаrа||el (aоross the |oad}. сoппeсtiпg it in
series Wi|l destroУ thе meter.
. vo|tаge сheсks are mаde with the iqnition
oN.

'' First identify the re|evаnt Wiring сirсuit bУ
referriпg to the Wiriпg diagrаm аt the eпd of
this mаnUa|. |f other eIectr iсa| сomponents
snаre lnе sаmе рower suррlУ (e аre ted from
the same fuse)' takе пote whethеr thеy are
Workiпg correсt|y . this is usefuI informаt|oл ln
deсiding Where to start cheсkiпg the cirоuit.

сhecking for vo|tаge аt the reаr brаke |ight
power supply wire using а meter . ' .

2 |f using a meter, сheсk first thаt the meter
leads аrе p|Ugged iпto the сoгreсt termlпals
oл the meter (see above). srt the meter to the
dс volts funоtion' at a range suitab|е tor Ine
battery vo|tаge' connect the meter red probe
(+ve) to the рower supр|y Wire and the b|асk
probe to a good metа| earth (ground) on the
motorсyс|e's frame or direоt|y to the bаttery
пegаtive (.Ve) termina| (see i||ustrаtion 14)'
ваttery voltаgе shou|d be shown on thе rпeter
With the ignition switоhed oN.
з |f using а test l ight or buzzer' сonneФ fts
posit ive (+Vе) probe to the power supp|y
terminа| аnd jts negative (.ve) рrobe to а good
eаrth (ground) oп the motorоУс|e's frame or
direсt|y to the bаttery negative (-ve) teгm|nа|
(see i||ustrаtion 15)' Wjth the igпition oN, the
test l ight should i l luminate or the buzzer
soUлo'

. . . or а test |ight . note the eаrth
сonneсtion to the frаme (аrrow)

4 |f лo vo|tage is indicated, Work oаск
towаrds the fuse сontinuing to сheсk for
vo|tage. When you reaсh а рoint Wherё lпere
is voltage, you kлow the prob|em |ies between
that pojпt аnd your |ast сheоk poiпt.

сheckiпg the earth (ground)

. Eаrth сonnections are mаde edher direсtly
to the engine or frame (suсh аs sensorsl
nёUtrа| switсh etс. which only have a рositive
feеd) or by a seрarаte wire jnto the eаrth
сircuit of the Wiriпg harпess. A|ternative|y а
short earth Wire is sometimes run direоt|y from
тne сomрonent to the motorсУсle's frаme'
О сorrosion is ofteп the сause of a poor
earth сoпnection'
. |f totа| fai|Ure is eхрerienсed' оheсk the
seсUrity of the main eadh lеad from the
negative сve) termina| of the battery and аlso
the mаin eаrth (ground) рoint on the wiгing
hаrпess. lf сoffoded, dismant|e the оonneсtion
aпd c|ean a|l surfасes bасk to baгe mёtal.

1 тo оheсk the ёаrth on a сomDoпent. Use аn
insulаted jUmper Wirе to temporаrily bypass
its eаrth сoппectioл (see i||Ustrаtion 16)'
сonneсt one end of the jumper wire between
the eaгth teгminаI oг mеtal bodУ of the
сomponent and the other eпd to the
motorcyс|e's flame,

A se|eсtioп ofiumper wires for mаking
eаrth (ground) оheсks

2 |f the сiгсUit Works With the iumpеr Wire
iпstаl led, the origiлal earth сirоUjt is fаUlтУ'
сheсk the Wi. ing for open.сirсuits or poor
сonneоtjoпs. c|ean Uр direсt eаnn
conneсtioпs. removiпg a|| traсes of сorrosion
and геmаke the joint. App|y рetroleum jе||y to
the joint to prevent future corrosion.

тracing a short.сircцit

. А short-сirсuit oссuгs Where curlent shorts
to earth (ground) bypassing the cirсuit
оomponents. тhis usual|y resu|ts in а olown
furse.

. A short-cirоuit is most |jkеly to ocоUr Where
the insu|аtioп hаs Worn through due to Wiring
сhafing on a сomрoneпt, а|lowing a direсt
pаth to earth (grouлd) on the frame.

l Remove any bodyрane|s neсessary to
aсcess the сircuit Wiriлg.
2 сheck that a|l e|eсtr iсa| switсhes in the
оirсUit are oFЕ, then remove thё cirсUit fuse
аnd оonneсt a tеst light, buzzer or voltmeter
(set to the dс sоa|e) across the fuse term|na|s.
No voltage should be shown.
з |vlove the Wiring from side to side Whi|st
observing the test l ight or meter. When the
test light сomes on, buzzer sounds or meler
shows vo|tage, you have fouпd the cause of
the short. |t Wil| Usua||y shown Up аs dаmаged
or bUrлed insU|аtioл.
4 Note that the same test сап be рerformed
on eaсh оomponent iп thе оirсUit, even tne
sWitоh.
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Lаppiпg see Gгiпding'
LсD Abbreviаtion for Liquid сrystа| Displa,,
LЕD Abbreviаtion for Light Еmitting Diode'
Line. А steel cy|ind-er |iner iйse.t.а in a
а|uminiUm a||oy сyliпder bIock,
Loсkлut A nut usф to |oсk an аdjustmeпt nut'
or other threaded сomponent, in p|асe'
Loсkstops тhe |ugs oп the |owel triple с|amp
(Уoke) Whiсh abut those on the frame' preventing
hаndlebаг.to-f uel tank сontасt.
Lockwаsher A form of Wаsheг designed to
prevent an аttaоhing nut from working |oose,
Lт Low т€nsion Desоription of thё eleсtriоа|
сirсUi l fгom thё power suрр|y lo the primаry
Winding of the ignition сoil.

маin beагings тhe bearings between the
сrаnkshаft and сrапkсаse'
маinteпаnce-f ree (мF) bаttery A seа|ed
bаttery Whiсh саnnot be topped Up'
мапometёг |\4erсury-fll|ed саlibrated luoes
Usod to moasure intakё trасt vaоUum' Usёd to
synсhronise сагЬUrettors on molt i .сy|inder
engrnes,
мiclometel А рreсision meаsuгing iпstrument
thаt measures comрonent outside diаmoters
(see i||ustrаtion)'

таppet shims аre meаsured with а
miсlometеr

мoN (lt'otor oсtаne Number) A meаsure of а
fuel's resistаnсo to kпoсk.
мonogrаde oi| Аn oi| With а sing|e visсosity' eg
sАE80W.
мonoshock A sing|e suspension Unit Iinking the
swingarfi or suspension |iпkаge to the fram6,
mph Аbbгeviation for mi|ёs рer hour'
мultigrаde oil Hаviпg a Wide viscositУ range (eg
10W40). тhe W stапds for Winter, thus the
vlsоosity ranges from sAЕ10 wheл оo|d to
sАЕ40 Wheп hot.
мuItimeter Аn e|eсtгiсa| tёst instrument With the
сapaЬiIity to measure vo|tagё' currenт алo
res.stanсё' some meters a|so inсorрorаte a
сontinuitУ tester апd buzzer.

N
Needle roller beа]ing |nner raсe of саged
needle ro||eгs аnd hardened outer raсe.
Ехаmр|es of unоaged neф|e rojlers саn befouпd
on some engines. сommon|y used in reaг
suspension аpр|iсаtions and iп two-stгoke
enginёs.
Nm Newton metгes'
Nox oхides of Nltrogen. A сommon toх|с
рoliutant emitted by p6tro| eпgiпes аt higher
temperatuгes'

oоtаne тhё measure of а fue|,s rosistаnсe to

oЕ (originа| Еquipmeпt) Relates to
сomрoпeпts fitted to а motorсУс|e as stапdаrd
or reр|aсement рarts supp|ied by the motorcyс|e
mаnUfaсtUrer.
ohm тhe uпit of e|eсtгiса| resistаnсe. ohms =
Vo|ts _ сurrent.
ohmmet € r An instrumeпt .or meаsurino
e|ёсtriсаl resistаnсe.
oil сoo|er sУstёm for diverting eпgine oi|
outside of the engine to a rаdiаtor for сoo|ing
ourooses.
oi| inieсtion A sуstem of two-stroke rnoiпe
|ubliсаtion Where oi| is pUmp-fed 1o the engiй in
aсcordanс€ With throttle position.
oрeп-сircuit Aп e|eсtriсаl сoпdition Where there
is а break in thё f|ow of e|ёсtriсity - no сontiпUitУ
(high resistаnce).
o-]ing A tyрe of sёа|ing ring madе of а sрeсiа|
rUbber-|ike materiаl; in use' the o-rina is
сompгessed into а groove to provide the
oversize (os} тeгm used for piston and riпg
size oрtions fitted to a rebored сy|inder.
overheаd саm (sohc) engine An eпgine with
sing|e саmshаft Iocated on top of the сy|indёr
neаo.
ovefteаd vаlve (ohv) engine Aп engine with
the vа|ves |oсаtф iп the сy|inder hrad' ЬUt With
the сamshаft locаted in the engiпe b|oсk or
сrankсаse.
oхygeп sensor А deviс6 instal|ed iп the exhaust
systёm Whiсh senses the oхygen сontent iп the
eхhаUst and сonverts this lnfoгmаtioп into аn
e|eсtnс сUrгent. A|so са||ed а Lambdа sensor.

D
I

Plаstigauge A thin stгip of p|аstiо tпгеao,
аvаilаЬ|e iп different sizes' used fol measuгlпo
с|eаrаnсes. For eхаmp|e' а stгip of P|аstigauge i;
|аid асross a bearing journаl. тhe parts аre
аssembled аnd dismаnt|ed; the width of the
crushёd strip iпdiсates the с|earаnсe between
jouгna| and bеаring.
Polаrity Еither negativo or positive eаrth
{gгound)' determined by Whiсh battery |eao |s
connёсted to the frame (earth return)' мooern
motorсУс|ёs аre usuа|Iy negаtive eаrth'
Pre-ign.tioп А situаtion Where the fue|/аir
mixture ignites Ьefore the spaгk p|ug fires. often
due to а hot spot in the сombustion сhаmbёr
саUsed bУ сarbon bui|d-Up. Еngine hаs a
tendenсy to .run-on'.
Pre-|oаd (suspension} тhe аmount а sрring is
comрressed When in the un|oаded state' Pre|oad
сaп be аpp|ied Ьy gas' sрасer or meоhaniсa|
adjuster.
Pr€miх тhe method of engine |ubriсаtion on
o|der two-stroke engines. Епgine oiI is miхed
With the рetro| in thё fue| tаnk lп а speсifiс ratio.
The ftJel/oi| m|Х is sometimes roferred to аs..рetroil''.

Pгimаry drive Descriрtion of the drivё from тne
сlankshаft to thё с|L]tсh' L,sua|ly by geаr or сnаln'
Ps Pfodestаrke - а Germаn interpretаtion of
внP.
PsI Pouпds-force рor squаre inсh. |mperiа|
measuremeпt of tУre pressure and сУ|inder
plessuгe meаsurеment'
PтFЕ Po|ytetrаfluroethУ|ene. A |ow friсtion
suDsтance.

Pu|se secondаry аil iлjection system A
рrocess of promoting the bLlгniпg of eхсёss fue|
рг€sent in the eхhаust gases bУ routing fresh аir
into the eхhaust рorts.

Quаrtz hа|ogen bu|ь тungsten fiIament
surroundёd ЬУ а ha|ogen gаs' тypiса||У Used for
the hёаd|ight (see iIlustrаtioп)

ouаrtz ha|ogen heаd|ight bu|b
сonstluction

Ft
гt
вack-аnd-Piпion A pinion geаr on the end of a
shаft thаt mаtes with а rасk (think of а geаred
wh6e| opened up аnd laid flаt)' sometimes used
in с|Utсh operating systems.
Rаdiаl p|аy Up and down movoment аboLlt а
shaft.
Rаdiаl p|y tyres тyle p|ies run aсross tho ryre
{kom beаd to beаd) аnd аround ihe
сirоumferenсe of the tyгe' Less resistапt to tread
distortion thаn othel tyre typёs.
Rаdiаtor A liquid-to-air heаt transfeг deviоe
designed to reduсe the temрerature of the
сoolаnt in a IiqUid сoo|ed engine.
ваk€ A fёаtuгe of steenng geometry - the аng|ё
ofthe steering heаd iп re|аtion tothё vertiсаl{see
i||ustrаtion).

steeгing geometry
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tr 
flow {€хplessed аs amps) аnd Ьreаk the сirсUit.ьG

Еаrth return тhe return path of an ёl6сtriса|

Еndfloаt тhe аmount of lengthways movement Gацgё An instгument раne| disр|аy Used to
botweon two paЁs. As app|ied to а сrankshaft' monitor enginё оonditioпs. A gаUge With a
the distаnсe thаt the сrankshаft cаn move side- movаb|e pointer on a dial or a fixed sоаle is an
to-side in the сrankсase' аnаlogue gаuge' A gаUge With a numёriсa|
Eпdless сhаin A сhаin havino no ioiniпo |ink, reаdout is саl|ed а diqitа| qаuqe.
сommon Uso for сam сhainJ аnd fina|'drive Geаr rаtios Тhe orivЪ rаtio oiа pair of gёагs in а
сhains. geаrboх, са|culated on their number of tьth'

Ехpаnsion chаmbёr seсtion of two-stroke нe|ica| geаrs Geаr teeth arё s|ightly оurved andengln€ eхhаUst system so dёsigned to improve proаuce-tЪss g6;noiJ" ti"i ii.""'gr't-",t g"",".ёnginё effiсienсy and boost power. Ыt"n *ыiЬiйu'y?i""". -.."

tr
I

Fee|er b|аdэ or gаuge A thin strip oг b|аde of
hard€nёd steёl' ground to аn oxact thiсkness'
used to оhёck or meаsure с|eаrаnсes Ьetween
parts.
Fiпаl drive Description of the drive from тпe
transmission to the reаг wheel. Usuа|ly bУ спа|п
or shaft, ьUt sometimвs bу ьelt'

сombustioп chamber due to iлоorreсt starting
teсhniqUr.

Hel iсoi| . A throad insert reрair system,
UommonlУ used as а repaiг for striррed spаrk
р|Ug throads (sээ i||ustrаtion)'
нoпing A proсёss used to break down tne q|аze
oп a сy|inder bore (а|so са||ed g|аze-busi ing).
Uan а|so be саrried out to гoughon a гebored
сy|indor to aid ring bedding.in.
нт нigh тensioп D€scliption of the el6сtricа|
сircuit from the seоondаry Winding of the igпition
сo||to the spагk plug'
нydrauliо A |iquid fi|led sУstem used to rаnsmlt
рressure flom one component to аnotheг'
Uommon uses on motorоyс|es are bгakes аnd
с|Utсhes.
нydгometёr An instrument foг moasuгiпo the
spёсifiо gravitу of а |eаd-асid bаtterv.
нygгosсopiс Wateг аbsorbing' ln .o.o."yсte
аpр|lсаtions' brаking efficiеnсv Wil| be reduсed if
Doт з or4 hydrall|iс f|uid аbsorbs wаter fгom the
air - саre must be tаken to keeр new brаke t|Uid
in tight|y seа|ed containёrs.

I
I

lbf ft Pounds.forсe feёt' An imperia| Unit of
torquе' somotimes writteп аs ftJbs'
lЬf in Pound-forсe inсh' Аn imperial Unit of
torque, apр|ied to сompon€пts Where a very low
torque is rФUired. sometimes Writtёn as |п-|Ds,
|с Аbbreviation for lпtфrаted Circuit'
lgnition аdvаnсe lvleаns of iпсreаs|пg тne
timiпg of the sрark аt higher engine speeos'
Uone oy mёсhаniса| mёans (AтlJ) on eаrly
engines ol e|ectloniсa||y by the ignition оontro|
unit on later engin6s_
|gnition timing тhё moment at Whiсh the spаrk
р|u9 fires, eхprёssеd in tho number of сrankshaft
degrees befoгe the piston reаches the lop of its
stroke' or in the number of mi||imоtres Ьeforё the
piston rёасhes th6 toр of its stroke'
Infiпity (*) Desсriptioл of an open-с|rcufi
elёсtriсаl stаte. Where no сontinuity eхists.
|nverted 

'orks 
(uPside down forks) тhe sjiders

or lowel |вgs аre he|d in thё yokes аnd the fork
tubes or stаnоhions аre conneсted to the Wheel
ах|e (spindle). Less Unsрrung Woight аnd stiffer
сonstrLjсtioп thаn сoпvеntionа| folks'

I
IJ

JAso Quа|ity stаndаrd for 2-stroke oils.
Joule тhe unit of eleоtriса| energy'
Joumаl тhё Ь€аring surfaсe of a shaft.

a,
1\
кickstаrt мeсhaпiсa| means of turninq the
engine ovrr for stаniлg purposes' on|y uJua||у
тlтt€о to mopeds. smаl| саpасity motorсyс|es aпd
ott-roаd motorcvсles-
кi|| switсh Hаndebаr.mounted switch for
emergency ignit ion cut.out. сuts the ignit ion
с|rсUit on аl l  modё|s' and аddit iona||v Dreveпt
staгter motoг oрerаtion on others.
km Symbol forkilometre.
kph Abbreviation for kj|ometres рer hoЦr'

I

Lаmbdа (i.) gensor А s€nsor fitted in the
eхhaust system to meаsure tho eхhаust oas
oхygon сoпtent (exсess аir fаоtor).

|пstа||iпg a нe|iсoi| threаd insert iп а
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Aп e|oсtriса| сondition Where тrаil'я Ъашre ot steer.in-j geometry. Distаnсe

:l.:.,ТНl.,::".""'"** 
(ground) bypаssing й; l:fl.Iъ:;;inng 

head ахiъ io thё tуr6's сentra|
skimming, Proсess to coreсt warpаgв or rep"i. ].1i1!"- 9l"-n; тhe сast сompoпents whiоh

Ён4i}Тi1irif,i1{tf;.iТ""ffifr};}.iii*ЁТ.ffii,':$i1+d...'.f iJffioeапng; а heаvy s|id|ng handiе on tr'. 
"ьatt 

!'||1ч'.j эа"e"' thаt press-|.rrjse; the lntake аir.

ЦffiT"ъx:iНl '* 
*d of the shаft to knoсй ti; Ж.,[*"ffi: 5",:сr.аse 

the power output from
sms|Ьend Ьeаring тhe beаrino in thA ''^^.. 

тwt дьБrеviаtiJn li,.'ly." 
'n,"'. '.6."".o-



ввг.++ VFR400Z and VFR4OOR (Nс21, Nс24) speсifications
Vз|ves, guides аnd springs
vа]ve с|eаranсes (сoLD engine)

|п|ёт va|ves
. . . 0.1.1 to 0.15 mmEхnаUsl vаlves

ln|et vа|ve 0.18 to 0.22 mm
Stem diameter



0.002 to 0.0't4 mm

standаrd .

-. 
sеrviсe limit (maх) . . .

Hlng identifiсаtion

2ndring.. . . . . . . . . . . . . . . . . . . . .

Crапkshаft аnd beаrings
Ma|n beаring oil сleаrаnсё

stаndаrd ...

^ 
t'erviсe limit (mах)

нunout (mах)

. . . . . . . .  0.04mm

0.18 to 0.з3 mm
0.5 mm

0.,l8 to 0.з3 mm
0.5 mm

0.20 to 0.70 mm
0.90 mm

0.015 to 0.050 mm
0.10 mm

0.0'15 to 0.050 mm
0.10 mm

..R,' (faоiпg uр),..'' mаrk or..RN'' (fаciпg up)

0.025 to 0.049 mm
0.07 mm
0.0з mmтrаnsmissioп

2.117 lo 1
3.000 to 1
з.307 to ,1
2'З52 |o 1
1.850 to 1'1.545 to l
1.ззз to ,1

1 .192 to 1
1 .227 to 1

25.000 to 25.021 mm
25.05 mm

24.959 to 24.980 mm
24.92 mm

0.020 to 0.062 mm
0.10 mm

21.985 to 22.006 mm
22.02 mm



RЕF.4s VFR4ooz and VFR400R (Nc21, Nс24) speсifiсations
Fuel and exhaust systems
Fuel
Grаde . . . .
Fue| tаnk capасity (nошаing reservei  . . . . .  :  : .  :  : . .  : .  :  : .  : . .  : .  :  :  :  :
сarburettors

тhrott|e саb|e f гeep|аy

сафurettor jet sizes
Pi lot jet . . .
Маin jet

Uл|eаded' minimum 91 RoN (в€seаrch oсtane Number)
16.0 litres

сV
2 turns out
6.8 mm
1з00 t 100 rpm
2to6mm

Front сylinder carbu.ettors
Rear оy|inder саrburettoG

112
110

Ignition system

Spагk plugs
тype

staпdard ..
For extended high spй,вr"g . . . . . . . .  . . .  . : . :: .  :: .  :: . : .  ::: .
Forсo|d c l imаte (be|ow 5"с).  . . . . . .

Eleсtrode gаp

Generаl
Firing order

Ignition timing
At idle

VFв400 RG аnd zG
VFR400 вн, RJ and zн . . . . . . . ' . . . . .

FUll advаnсe

PuIse generаtor сoils
Resistапce

vFR400 RG аnd zG
VFR400 вH' RJ апd zн ..

|gnitioп нт сoi|s
Pгimary Wiпdlng resistаnсe

VFR400 RG and ZG
VFR400 RH, RJ аnd zH . .

seсondаry wiпding resistanсe

VFR400 RH, RJ and zн
with plug cap . .

VFR400 RG and ZG
With p|ug сap .
Without p|ug оаp

1-З-2-4

NGк с8EH-9 or Nippondenso U24FЕ9
NGK с9ЕH-9 or Nippondeпso U27ЕЕ9
NGK с7Ен-9 or Nippondenso U22FE9
0.в to 0.9 mm

15. втDс,18" втDс

350 to 4з0 ohms
400 to 500 ohms

2.6 to з.2 ohms
2.0 to 4.0 ohms

15.0 to 20.6 K ohms
11.7 to 14.з K ohms

15.0 to 21.0 K ohms
'11.0 to 15.0 K ohms



RЕF.50 VFR4o0z and VFR400R (Nс21, Nс24) speсifiоations

26.918 to 26.968 mm
26.910 mm

з8.115 to з8.148 mm
з8.'l05 mm

4.8 to 5.2 mm
4.0 mm
0.з mm

12'7oo to12.74э mm
12.755 mm

14.000 to 14.04i1 mm
14.055 mm

12.657 to 12.684 mm
12.645 mm

13.957 to 13,984 mm
1з.945 mm

Wheels
Maхimum wheel runout (front аnd reаr)

Aхiа| (s ide{o-s ide) .  . . .  . . . . .  . . . . - . .  . . . . . .  2.0 mm
.. ваdiа l  (out-of.round) .  . . . . . . . .  ' . . . . .  2.0 mmМaximum ах|e.uпout (front and rear) . . . . . . . . . . .  o.2o mm
Tyres
тyro pressures (сo|d) Front ReаlRider on|y . . . . з2 psi |2'2o saо iББЪi e.so в"а
тvRider 

and pаssenger. . .  . . .  . .  . . .  . . . .  зz ls i iz .zo вi;  ;б Б;;Е:;; Ё; i
гroп.. . . .  ' . . . : . . . . ' . .  100/90-16 54H

--Rg"l . . . .  130/70-18 6зн*Reter to the ownеrs handьook or the tуre in|olnatьn taьёi Ьiiie siiйg"йi;Ъpp.*o tуre bnлds.

Eleсtriсal system

12V,9Ah

1з.0 v
вelow 12.0 V

0.9 A for 5 to 10 hrs
3.0 A for 'lhr
l mA (mах)

270W@5000rрm
з50W@5000rpm

0.28 to 0.65 ohms
0.з0 to 0.45 ohms

14.1 to l5.1 V

12.0 to ,1з.0 mm
o.э mm

з0A
10Aх6, 15Ax 1

Regu|аtor/reсtifier
FlфU|atedvo|tаgeoutput . . . . . . . . . . . . . . . .
stаrter motor
вrush |ength

Fuses
Main.. . . .
Others. . . . .
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Note: вefereлсes thloughoЦt this indех relate to chapte|.page numbеr

Air f||ter аnd housing - 1.1в,4.4
Altomаtor - 9.23
Anti'r€eze - 0.1з' 1.2, 1.21, eЕF.4a

E'
ваttery . 1.12, 9.з, 9.4

opon-сirсuit vo|tage - RЕF.з6
speсifiс gravity - RЕF.з6

вeаrings - RЕF.14
engine - 2.45, 2.51
stoeriпg head - 1.16, 1.2з,6.19
trапsmission - 2.53
wheel - 1.22,7.21

в|eeding the Ьrakos - 7.14
Bфу|wo|k - 8.1 et Фq
вo|t tightnoss - 1.,l8
Erakas - 7.1 ot seq

bleeding - 7.14
сalipers - 1.2з' 7.4, 7.10
сheоk - 1.14
disсs - 7.6' 7.12
f|uid - 0..'2' 1.2' 1.1gt RЕF.so
hoses - 1.2з,7.14
light bU|Ь - 9.7
|ight switоhes - 9.9
master сy|indeг - 7.6, 7.12
pads - 1.7' 7.з, 7.9
pedа| . 6.з
prob|ems - RЕF.з4

вц|bs - 9.6' 9.7, 9.8' 9.14

,\

сable |ubriсаtioп -1.10
са|iрэrs - 1.2з, 7.4, 7.,l0
саmshafts . 2.1з

dпve geаr assemblies - 2.18
сapасitios - 1.2, нEF.45' вЕF.48

са]burettor - 4.4, 4.5t 4.61 4.9' 4.11
sУnоhronisаtioп - 1.13

сhаiпs - RЕF.18
сhаrging system

Ieakаge аnd output test - 9.2з
testing - 9.2з

сhoke сab|e - 1.12, 4.15
Clutd, - 2.1 et soq

cab|e.2.з3
сheсk and аdiustmeпt - 1.8
prob|ems - нЕF.з1
removal, inspeсtion апd insta||ation - 2.28
switсh . 9.17

сomponents |oсаtions - 1.4' 1.5
сonneоting rods апd Ьeаriпgs - 2.45
сontinuity - вЕF.э7
сonvo.sion faсtors - RЕF.2o
сoo|аnt - 0.1з, 1.2, 1.21, REF.48

hoses - з.7
PumD - 3.6
гoservoir - з.2
temperаture gauge аnd sender - з.3

сoo|ing lаn аnd switсh - з.2
coo'ing sуstem - 3.1 et soq

сhесk - 1.14
d.аining, f|Ushing aпd refil|iпg - 1.21

сгаnkсаse hа|ves - 2.42, 2.44
сrапkshaft апd mаin bearings - 2.51
Фliпdor bo.es - 2.44
с\,|iпdor сomprossioп - ,1.22

ф|iпdor heаds - 2.19, 2.2,!

гr
Dailу (Ptэ-|iсle) checks . o.11 et saq
Dimensioпs - RЕF.1
Diode - 9.17
Disсs - 7.6, 7.12
Drаining the сoo|iпg systom - 1.21
Drivе сhain - 0.1з. 1.6. 6.26
Drive|ino noise - RЕF.32
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oi|' engine/trаnsmissioп . 0.11, 1.2, 1.1o' RЕF.45
oi| сooler and pipes - 2.11
Oil fi ltor - 1.10
Oil pressure

cheсk. 1.22
relief valvo - 2.34
switch - 9.14
Wаrning |ight comes on - RЕF.зз

oi| pump - 2.з5
oi| seа|s - t]ЕF.16
oi| strainer . 2.з4
Oil sump - 2.34
overheаtiпg - RЕF.з1

Ftr
Pаds - 1.7,7.3,7.9
Pistons - 2.48

riпgs - 2.50
Poor engine ruпning - RЕF.29' RЕF.3o
Poor hаnd|ing or stаbi|ity - RЕF.з4
Pressure

cУIinder сomрression - ,1.22
oil - 1.22
tyre - 0.14

Pulse gonerаtor coi|аssemb|y - 5.4

гt
Radiаtor - з.5

pressure оар - з.2
Reаr view mirтo.s - 8.э
Reаr whee| апd hub аssemb|y - 7.17
Refo'eпoe - RЕF.l et seq
Refi||ing the сoo|ing system - 1.21

. пegu|аtor/rectifier - 9.25
пiпgsl piston - 2.50
вoсk €г аrms and sьafts.2.17
Routino majпtenance and seмicing - 1 .1 et seq
Runniпg.in proсedu]e. 2.62

G

sаfety cheсks - 0.11
sаf9ty first - 0.10
seа|аnts - RЕF.17
seаls - 1.23
seаt cowling - 8.2
seloсtor drum аnd forks - 2.60
sorviсing se€ яoufi,ae maintenance
shock аьsoгber аnd |inkаge .6.20
short-сirсult - REF.з8
side|ight Ьu|b - 9.6
sidestаnd - 1.15, 6.4

switch - 9.16
spаre pads - 0.9
spаrk p|ugs - 1.,lз

gaps - '1 .8
speedometer саb|e - 9.10
Sprockets - 6.26

stапd |ubriсаtion - 1.10
stаЁer сlutch аnd pгi.nary dfiue goaf -2.24
stаrter motoг - 9.19
stаrter relаy - 9.,t 8
stаЁing proь|ems - RЕF.28
steering - 0.1з

head bearings - 1.16, 1.2з' 6.,19
stem - 6.18

sюrаge - Htsг.zc
suspeasioл . 6. 

' 
e. seq

adjustment - 6.22
cheсk - 0.1з, 1.15
noise - RЕF.33

suspeпsion |inkаge' rcar - 1.23' 6.20
swingаrm - 1.23' 6.2з, 6.25
switсhes - 9.9' 9.14, 9.15. 9.16, 9. 17

т
I

таil light
аssemb|y - 9.8
DU|O - 9./

тoсhпiсаl terms eхр|аined - RЕF.з9
тhеrmostаt аnd housing - з.4
тhrott|e саь|e . 1.12, 4.,1з
тoo|s - RЕF.2
тorque - RЕF.1з
т|ansmissiol| - 2.1 ot seq

beаrings - 2.5з
oi|- 0.11'  1.2 '  1.10'  RЕF.45
shafts - 2.5з' 2.55

тum sigпа|
аssemb|iеs .9.9
bulbs - 9.8
circuit - 9.8

туrcs - 7.1 et soq
сheсk .  1. l8
titling - 7.22
Pressure - 0.14

l,
t

vа|ves
сleаranсes - 1.19
сoveгs - 2.]2
seаts аnd guides - 2.20' 2.21

vo|tаge regu|ator - 9.25

Warning |ight bu|ьs . 9.14
Water pump - з.6
Weights. RЕF.1
Wheels - 7.1 et seq

а|ignrпent сheсk - 7.15
bёarings - 1.22' 7.21
сheck - 1.18
iпspeсtion and reрair - 7.15
removal -7.15,7.17

wiring diаgrаms - 9.27, 9.28
Workshop tips - RЕF.4



RЕF.56

Prеsеrving our Motoring Hеritagе

Аlmost еvеry сaг you've evет loved, loarhed oт dеsiгed is gаrheтеd undet onе гoof at thе llа\,nеs Motoт

' 
Musеum' ovеr J00 immaсulаlеly presепtеd сaгs апd mor6гЬikes rеpгеsеnt every aspесt o[ouг motoring

nеntagе' пom еlе8апt reminders ot by8onе dаys, suсh as the supeтЬ ModelJ DuesenЬетg сo сuriositrеs likJtЬе
bu8-еyеd BМW I'еtrа' Thеrе ате аlso many old fгiеnds апd flamеs' Perhаps you remеЬЬеr the 1959 Ford

,,o,pu'h.' .l"j у91.r {d 
youт сouгtin8 in? Тhe mаgnifiсеnt .Rеd Collесгion. G а ipесtaсle o[. Ьslс spoгь сars

iпс|udin8 Aс. Alfa Romеo. Аusrin Hеа]еy. гeпаri. tаmЬoгфiпi. Мasегarl. МC. RiJеy, Porsсhе аnd Тгiumph'

A Pеrf есt Dа,у Оut
Езсh аnd evеry v.еhiсlе аt the нa},nеs Motor Мusеum has plарd iLs Pатt in the hъtory and сulture of Motoтing
Тodаy, сhеy mаkе a wondeтful spесrасlе and a gгеаt dаy outТoт аl1 ihe fаmily, Bring thе kids, Ьring Мum апfr

Dаd, Ьut aЬovе all Ьring yo.,' .,mегa to сaptuте thЬse goldеп mеmoгiеs foт еveт' You will also ffnd аn
impressivе аЕay of mobгin8 memoгаЬlliа, a сomfoгtaЬlе 7b sеat йdеo сinеmа аnd one of the most ехLeпsive
шаnsport Ьook shops iп вritаiп' The Pit stop Сafe serves evеrything from a сup of tеa ro whoiеsome, homе-

madе mеаls oт, if you prеfеr' you сan eпjoy йe hце prспiс йа nейеd in the Ьеautifulruгаl suтгoundings of

ihе Мodе: 1 ошsеnberg
Dеrhаm тourstФ'
onlу сight ol thesе
п4gл |j с m| с ат s.|,'| ет е
e\)еt b|/jlt - this is thе
o||lу ехamp1е to ье Jounа
outsiilе thе Uпitrd statеs
oJ Ameriса

Йе ].9з6 490сс
sohсangiпеd
Intdnаti'oпаI
Nortor, wе|Ihnoу]

Jor ils foсln| suссеss

]ohn Ilaуnеs o B-Е ,
Founder апd

Сhainnаn of the
пusa-|п аt the whееl
oJ в Наlnеs Li9ht 12'

Тhе Мusеum is situarеd on thе Aз59 Yeoиl to Еromе roаd аt sparkJord, Just off !hе Азoз in somеrsе!. lt is аЬout 40 m еs south o[ вrьtol' аnd

opеn 9 з0аm. , .oo. uooo,i,-Tffii};"."TТ:1;y;T:":i:.}Н.Jil,ж:, ау'BonлвDауаndNaaYеаrsDa}
spесial rаrcs aиilablе lor sсhools' сoасh pатties aпd outings сhатitaЬlе тrust шo. zЬzojв



l{ondа VFR and RVF models
сovered by this manuаl:
VFR400в (Nс30) З99сс ,89 t0 ,98

вvF400R (Nc35) З99сc '94 to '98

N0tе, тhiS maлUal als1 сontains
spесifiсations for the VFR400 Nс21 aПd
NC24 modеls _ pr1сеdures arе n0t
inсluded for thеse m0dеls'

Whether саrrying
Haynes sнows

steP.ьy.steP instruсtions
с|ear|y inked to hundгedS of photos
and iL]t]stratioпs gU dе you through
eaсn ]oD

spanner ]аtings gгadе a| tаsks
bу expегieПcе |eve fгoгn s mр e
so'/ i . lg oo o'  Dеg' . l ]е,s | ,  ouo' l
to mогe diff|сU t tаsks tor the eХpеrt

наynes нints aПd тoo| тips
g Vе УoU Va|uab e lnside' inforГnаt on
sL]сn aS Ways ol reГnov Пg раrls
W thout Uslng sреc]a too s

out a routine serviсe or rebui|ding the engine,
YoU HoW and sAyЕs YoU I|ioNЕY.

".  в0о0 M|es/]2'0о0 km or ]2 moпths

I

0 ModeI history аnd Ple.]ide сhecks in сoIour.

i A сomplete step-by-step gUide to se.vicing and ]outine
maintenanee.

0 Engine and t]ansmission _ serviсing and overhau|'

0 Fuёl and ignition systGms exp|ained.

0 Suspension аnd steeling - adjustment and overhaul.

О Gooling system _ сheсks and remedies.

О Blаking system _ safetу сheсks аnd repairs.

. E|ёct]ical system _ fau|t finding and repairs.

0 Comprehensive colour wiling diаg]ams.

0 18 page тoo|s & Workshop тiPs seсtion in colour

t) FаuIt finding оheсk|ist аnd equipment to pinpoint
sDeсifiс DгobIems'

O Fu||y indexed to help you tiпd information easily'

ISBN 1 85960 496 Х


