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oea INtroduction

Yamaba |
Musical instruments
to motorcycles

The Yamaha Motor

Company

Tha Yamaha name can be traced back to
18849, when Torakusu Yamaha Tounded
the “Yamaha Organ Manufacturing

Company, Such was the success of the

company, that in 1897 i became Nippon

Gakki Limited and manufactured a wide

range of reed organs and planos.

During World War I, Nippon Gakki's
manufacturing bass was utilisad by the
Japanaese authorities 1o produce propellers
and fuel tanks for their aviation industry. The
end of the war brought about a huge public
demand for low cost transport and many firms
declced to utilise their obsolate aircraft tooling
for the production of motorcycles. Mippon
Gakki's first motorcycle went on sale in
Fabruary 1855 and was named the 125 YA-1
Red Dragonfly. This machine was a copy of
the German DKW RT125 motoroycle,
featuring a single cylinder two-stroke engine
with a four-speed gearbox, Due to the
outstanding success of thiz model the
maotorcycle operation was separated from
Mippon Gakki in July 1855 and the Yamaha
Mator Comparny was formed.,

The YA-1 also received acclaim by winning
two of Japan's biggest road races, the Mount
Fuji Climbing race and the Asama Volcano
race. The high leval of public demand far the
YA-1 led to the devalopmant of a whole senas
of two-stroke singles and twins.

; ; Having made a large impact an their home

L £ - - 2 SENURY markel, Yamahas ware exported 1o the USA in
The FS1E - 1858 and to the UK in 1852, In the UK the
first bike of many sixteen year olds in the UK signing of an Anglo-Japanese trade
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agreement during 1962 enabled the sale of
Japanese lightweight motorcyclas  and
scocters in Britain, At that time, compstition
betwean the many motorcycle producers in
Japan had reduced numbers significantly and
by the and of the sixties, only the big-four
which ara familiar with today remained.

Yamaha Europe was founded In 1968 and
based in Holland. Although originally s21 up lo
market marine praducts, the Dutch base is
now the afficial European Headguartars and
distribution centre. Yamaha motorcycles are
built at factories in Holland, Danmark,
Morway, Haly, France, Spain and Portugal.
Yamahas are imported into the UK by
Yamaha Motor UK Ltd, formery Mitsui
Machinery Sales (UK} Ltd. Mitsul and Co.
were originally a trading house, handling the
shipping, distribution and marketing of
Japansse products into western countries.
Ultimately Mitsui Machinary Sales was formed
to handle Yamaha motorcycles and outboard
motors,

Basad on the technology derived from its
motorcycie  operation,  Yamaha  have
produced many other products, such as
autemohila gnd lightweight aircraft engines,
maring engines and boats, generators,
pumps, ATVs, snowmobiles, golf cars,
industrial robots, lawnmowers, Swimming
poals and archery equipment.

Two-strokes first

art of Yamaha's success was a whole
P string of innavations In the two-stroke

world. Autolube engine lubrication,
torgue induction, multi-parted engines, reed
valves and power valves kept Lheir two-
strokes at the forefront of technology. Many
advances were achieved with the use of
racing as a development laboratory, They
want to the USA in the late 1950s with an air-
cooled 250ce twin but didn’t hit the GPs until
the early 19605 when Fumia [to scored & hat-
trick of sixth places in the isle of Man TT, the
Dutch TT and the Belgian GP. This experiment
gave rise to the idea of the over-the-countar
racer, an idaa that became reality in the TD1,
the first in an unmatched serigs of two-stroke
racers that were the standard issue for
privateers at national and international level
for years and helped Yamaha develop thelr
road engines., VWhile privateers raced the
twins, Yamaha built the outrageously
complicated vee-four 250 for Phil Read and
follawed it with a vee-four 125 that Bill Ivy
lapped the Isle of Man on at over 100mph!
When tha FIM regulations were changed to
limit the smaller GP classes to two cylinders,
thase exotic bikes died but zet the scene for
an unparallelad dynasty of mass-produced
racers based on the same technology as the
road bikas.

In the 19605 and T0s the two-stroks
engined YAS3 125, YDS1 to YDST 250 and
YRS 350 formed the core of Yamaha's range.
By tha mid-T0s they had been superseded by
the RD (Race-Devaloped) 125, 250, and 350

range of two-stroke twins, featuring improved
7-port engines with reed valve induction.
Braking was improved by the use of an
hydraulic brake on the front wheel of DX
models, instead of the drum arrangement
usad previcusly, and cast alloy wheels were
available as an option on later RD modeals.
The ADAS0 was replaced by the RD400 in
1876.

Running parallal with the RD twins was a
rznge of single-cylinder two-strokes. Used in
a variety of chassis types, the engine was
used in the popular 50 cc F51-E moped, the
W50 to 80 step-thrus, RS100 and 125, YB100
and the DT trail range.

e TD racers got water-cooling in 1973

| to become tha TZs, the most successiul
and numerous over-the-counter racers
ever built. That same year, Jarmo Saarinen
becarme the first rider to win a 500cc GF on a
four-cylinder two-stroke on the new in-ling
four which was effectively a pair of TZs side-
by-side. TZs won everywhare — including the
Caytona 200 and 500 races when overborad
to 351ce. A TOOcc TZ also appearad, one year
tater taken out to 750cc. Steve Baker won the
first Formula 750 world title = one of the
pracursors of Suparbike — on one in 1977, Tha

fedlewing year Kenny Roberts won Yamaha's
first world 500 titla and would be succesded
by Wayne Rainey and Eddie Lawson before
Mick Doohan and the MSR500 took over.

The air-cooled single and twin cylindar RD
road bilkkes were eventually replaced by the LC
serigs in 1980, featuring liquid-cooled
engines, radical new styling, spiral pattern
cast wheels and cantilever rear suspansion
Yamaha's Monoshock). Of all the LC models,
the ADASOLC, or RD350A as it was later
known, has made the most impact in the
market. Later models had YPVS (Yamaha
Power Valve Svstem) engines, encther first for
Yamana — this was essentially a valve located
in the exhaust ports which was electronically
operated to alter port timing to achisve
maximum power output, The RDS00LC was
the largest two-stroke made by Yamaha and
differad fraom the other LCs by the use of its
yes-four cylinder engine.

With the exception of the RD350R, now
manufactured In Brazil, the LC ranga has been
discontinued. Two-stroke engined models
have given way to environmental pressure,
and thus with a few exceptions, such as the
TZR125 and TZR250, are used only in
scooters and small capacity bikes.

4

The distinctive paintwork and trim of the RD models
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The Four-strokes

amaha concentrated solely on two-
Ystrak& models untii 1970 when the X351

was produced, thelr first four-stroke
motorcycle. [t was perhaps Yamaha's
Success with two-strokes that postponed an
earlier move inte the four-stroke motorcycle
markat. although their work with Toyota
during the 1960s had given them a sound
base in four-stroke technology.

The ¥51 had a 650 cc twin-cylinder SOHC
engine and was later to become known as the
X5650, appearing also in the popular SE
custom form. Yamaha introduced z three
cylinder 750 cc engine in 1976, fitted In a
sport-tourer frame and called the X3750,
TX730 in the USA . The X5750 established
[tsalf well in the sport tourer class and
remained In production with very few changes
until upratad o 850 oo in 1980,

Other four-strckes followad in 1976, with
the intraduction of the XS250/360/400 serles
twins. The XS range was strengthened in 1878
by the four-cylinder X51100,

The 1980s saw a new family of four-
strokes, the XJ550, 650, 750 and 2900 Fours.
Improvemants over the XS range amountad to
g shmmer DOHC engine unit due to the
relocation of the alternator behind the
cylinders, electronic ignition and uprated XJBS0T was the first mode! from Yamaha to The FZR profi encompasases the pure
braking and suspension systems. Models  have a turbo-charged engine. Although these  sports Yamaha models. With the exception of
ware available mainly in standard trim, early XJ models have now been discontinued,  the 16-valve FZR400 and FZRE00 maedels, the
although  custom-styled Maxims were  their roots live on in the XJB00S and XJ900S  FZ/FZR750 and FZRI000 used 20-valve
produced esoecially for the US markel. The  Diversion (Seca Il) models engines, two exhaust valves and three inlet

The X5650 led the way for Yamaha's four-stroke range

5 - -l

Yamaha's X§750 was produced fram 1976 to 1982 and then uprated to B850 cc
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valvas per cylinder. This concept was called
Genesis and gave improved gas flow to the
combustion chambers. Other features of the
new enging wera the use of down-draught
carburatars and the engine's inclined angla in
the frame, plus the change to liquid-cooling.
Ligntweight Deltabox design aluminium
frames and uprated suspansion improved tha
bikes's handiing. The Genesis engine lives on
in the ¥ZF 750 and 1000 models,

The Genesis concept was the basis of
Yamaha's foray into four-stroke racing, first with
& hike kniown simply s ‘Tha Ganesls’, an FZ750
motar in a TT Fermula 1 bike with which the
fectony attempted to steal the Honda RVFTS0's
thunder at Important events like the Suzuka B
Hours and tha Bol d'Or although they newver
fislded It for a whale World Champaonship
season, That had to wait for the advent of the
Word Superbixe Championship, atthough there
was na full weorks team until 1995, instead it was
aft to individual importers to support teams. I
was the Australian Dealer Team Yamaha which
soored the facton's first World Superbike win in
the series debut year of 1988, The rider? Mk
Doohan. Slightly, ermbarrassingly, it was the
stesl framed FZT50 rather than the FZR
homolegation special that won races. The
DAWNOT was a race winner, mainly in the hands of
Fabrizio Firovana, the factony's most successiul
Superbike racer with ten victorias, but national
success in the UK, Japan, and in the Daytona
200 has not Deen franslated inte World
Championships for any of Yamaha's 750s.

The vee-twin engines has been the mainstay of
the XV irago range. Since 1981 X\s have bean
produced in 535, 700, 750, 920, 1000 and 1100
engine sizes, all using the same basic sr-cooled
sohc vee-twin engine. Other uses of vee engines
have baen in the XZ550 of the sarly 1980s, the
V212 Venture and the mighty VRAX-12 Y-Max.

B

A new family of four-strokes was released In 1980 with the introduction of the XJ rang

Yamaha has always been a sporting-
orientated company whose motto could be
‘Racing Improves the Breed', so it's no surprise
that the lamest generation of lightweight
sportsters are at tha cutting edge of pedformance
an and off the track. The RS won more races
than any other maching in the inaugural vear of
the World Supersports Champlonship, the RT
weon a race in its debut year in World Suparbike
im the hands of the mercurnial Noryuki Haga, and
the mighty 1000cc R1 ended Honda's
domination of tha |sla of Man F1 TT when David
Jatfaries won three races in a week in 1999,

In Grand Prix racing, the factory took saveral

years to get over the shock of Wayne Rainey's
crippling accident. and first 500ce win since tha
American’s enforced retiramant didn’t come
until 1288 whan Simon Crafar won at Donington
Park. For 1994, Yamaha refocussed their
ambitions and signed Malian suparstar Max
Blaggi plus Spanish trier Carios Checa for the
works laam, while dashing young Frenchman
Regis Lacon and tough little Aussie Gary
MeCoy rode for the WOM satellite team. Both
teams got & win in the '99 season and with a
mew TZ250 baing developed for 2000 it looks as
if Yamaha's spirt of competition will go on
unabated into the nenw Milleniurm,

The XV535 Virago vee-twin
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The XJRs

Most of the modemn bikes saddled with the
‘retro’ label aren’t. They are modem bikes
with the axpensive glass fibre taken off -
naked sportstars, The Suzuki Bandit mora or
les inventad the class and everyone else
followed suit. When the Yamaha XJR1200
appeared in 1995 It was the genuine articla —a
retro design. Check out the spec: no water
caaling, na aluminium frame, no upside-down
multi-adjustable front forks, no six-pot brake
calipers, no rising-rate rear suspension — in
fact not even a monoshock, just good old twin
shock absorbers. Reads like the spec sheet of
something from 20 vears age, doesn™ 7 You
could say that about some other bikes that
usually carry the retro tag but the Yamaha
carries things lurther by using an alr-cocled
matar that can trace its ancestry back to
Yamaha's first four-cylinder four stroke, the
X51100 that first appeared back in 1977,

The original design got a sarious update for
the seminal FJ1100/1200, one of the most
accomplished bikes of the 19805 but the
close-pitched finning of the XJA's cylindars
bears & closa family relationship te the old
bikes. The 1200 and its 1300 cc brother both
maka around 100 bhp thus enabling Yamaha
to make one modal for all markets - an
important cost congideration for what is,
compared 1o something like an R7, a low-
volume product.

That dossnt mean the motor i=n't fun.
Greaf gobs of targue, just under 70 i -k from
thee 1200, come in below 4000 rpm and stay
there till just before B000. Torgue curves dom't
get much flatter, which makes for a lazy rida
during which gear changing becomes almost
irrelevant. The steal tube chassis is another
throwback but the big beefy aluminium
swinging arm doesn’t look out of place, after
gl it's tha sort of thing an “80s superbika race
would have wom. The ‘802 thame is camied
threugh to pillion comfort as well — this is as
cood a bike as you can gel for two-up riding -
assuming you aren't in GoldWing territory.
And then there are the looks vary
muzclebike ithere's an ‘B0s tarm if ever there

was onep with just enough chrome to kesp the
Sunday morning polishers happy.

t's a good package provided you don't
push it too hard. If you do, both the chassis
and the brakes are capable of finding out the
bike's weakness the suspension, and
particularly the spindly looking and
adjustment-fres 43 mm front forks. Yamaha
have taken flack for saving pennies in the
suspansion department on other modets and
the XJR meant they took somea mare.

Az youd axpect from a low-volume model
of this type, it was hardly changed throughout
its life; It got a handlebar-mounted choke in
"898, a new starter-motor clutch in "87 and
lever span adjustars In 98, and that's @l In
1998 the XJR got 2 mm bigger bores and
became the XJR1300. The naw engine now
made 106 bhp and 74 fi-lb torgue, Criticisms
of the bikes forks were partially answered by
giving therm adjustable spring prelosd and
calipers off the A1 completed the list of
mechanical modifications. Just like the 1200,
the new bike has remained virtually
unmaodified through lte life: heated carbg
came In for 2002 and that's it.

Mow of all the bikes you could bring to mind
the XJR |3 not one yvou'd assaciate with the
race track, so the French invented a raca
series for them. This Gallic lunacy gava rise to
an 5P (for Sports Production) version of tha
1300. For about £300 over the stock bike's
price you got & new seat, extra badging, racy
paint, trick Ohlins rear shocks complete with
yellow sprngs, and a gold anodised chain, On
the road, the difference between the stock
pike and the SP wera hardly noticeable.
Which didr’t stop everyons wanting the racy
looking paint and ostentatious Swadish
shocks. Some markats got the mother of all
Yamaha paint schemes, the old Yamaha LISA
btack-and-yellow as worn by Kenny Roberts.
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About this manual

The alm of this manual is to help you get the
best value from your motorcyele. It can do so
in several ways. It can halp you decide what
work must be done, even if you choose to
have it done by a dealer; il provides
informatlon and procedures for routine
maintenance and servicing; and it offers
diagnostic and rapair procedurss to follow
when trouble occurs.

WWe hope you use the manual to tackle the
werk yourself. For many simpler joba, dolng it
yourself may be quicker than arranging an
appointmant to get the motorcycie into a
dezler and making the trips to leava it and
pick it up. More impaortantly, a lot of money
can be saved by avoiding the expense the
zhop must pass on 1o you to cover its labour
and overhead costs. An added benefil is the
sense of satisfaction and accomplishment
that you feel after doing the job yoursalf,

References to the left or right side of the

motorcyele assume you are sitting on the
saat, facing foreard.
We take great pride in the accuracy of
information given in this manual, but
motorcycle manufacturers make
alterations and design changes during the
production run of a particular motorcycle
of which they do not inform us. No liability
can be accepted by the authers or
publishers for loss, damage or injury
caused by any errors in, or omissions from,
the information given.

The 1889 XJR1300

The 2000 XJR13005P
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® Always disconnect the battery ground
terminal before working on any part of the fusl  (earth) terminal before working on the fuel or
you may be about getting on with the job at  or electrical system, and never rizsk splliing  electrical systems (except whare noted).
hand, take the bime to ansure that your safely  fue! on to a hot engine or exhaust. @ [t possible, loosan the filler plugs or cover
ia not put at risk. A moment's lack of attention @ It is recommended that a fire extinguisher  when charging the battery from an external
can result in an accident, as can failure 1o of a type suitable for fusl and alectrical fires s sourca. Do nol charge al an excessive rate or
observe simple precautions. kept handy in the garage or workpiace at all  the battery may burst.

Thera will always be new ways of having  timas. Mever try to extinguish a fuel or @ Take care when topping up, cleaning or
aczcidents, and the following is not &  electrical fire with water. camying the battery. The acid electrolyte,
comprehensive list of all dangers; it is evenwhen diluted, is very corrosive and
irtendad rather to make you aware of the fskes should not be allowed to contact tha eyes or
and to encourage a safe approach to all work skin. Always wear rubber gloves and goggles
you carry out on your bike, or a face shiald. i you ever need to prepare
electrolyte yourself, always add the acid
slowly to the water; never add the water to the

Professianal mechanics are trained in safe
working procedures. However enthusiastic

® Always disconnecl the battery earth

Fumes

@ Certain fumeas are highly toxic and can
quickly cause unconsciousness and even
death if inhaled to any axtent. Petrol vapour

Asbestos comes into this category, as do the vapours

# Certain friction, insulating, sealing and  from certain solvents such as frichlorp-  acid.
other products - such as brake pads, clutch ethylene. Any draining or pouring of such -
inings, gasksts, etc. - contsin asbestos. volatile fluids should be done in a wel Electricity

Extreme care must be taken o avold
inhalation of dust fram such products since it
s hazarcous to health. i in doubt, assume
that they do contain asbestos.

Fire

#® Remember al all imes that petral is highly
flammable, Mever smoke or have any kind of
naked flame around, when working on the
vahicle. But the risk does not end thers - a
apark caused by an alectrical short-circuit, by

ventilated araa.

®& 'When using cleaning fluids and solvents,
read the instructions carefully. Maver use
materials from unmarked containsrs - they
may give off poSonous vapours.

® Mever run the engine of a motor vehicle in
an enclosed space such as a garage. Exhaust
fumeas contain carbon monoxide which is
extremely polsoncus; if vou need to run the
engineg, always da so in the open air or at least
have the rear of the vehicle outside the

@ When using an elactric power tool,
inspection light etc., always ensure that the
appliance is correctly connected to its plug
and that, where necessary, it is properly
grounded (earthed). Do not use such
appliances in damp conditions and, again,
beware of creating a spark or applying
excessive heat in the vicinity of fuel or fueal
vapour, Also ensure that the appliances mest
national safety standards.

@ A severe electric shock can result from

two metal surfaces contacting sach other, by workplace. touching certain parts of the electrical system,
careless use of tools, or even by static guch a3 the spark plug wires (HT leads), when
slectricity built up in your body under centain  1he battery the engine is running or being cranked,

conditions, can ignite petrol vapour, which in
a confined space is highly explosive. Never
Jse petrol as a cleaning solvent. Use an
approved safety solvent

particularly it components are damp or the
insulation is defective. Where an electronic
ignitian system is used, the secondary (HT)
valtage is much highar and could prove fatal.

@ MNever cause a spark, or allow a naked
light near tha vehicle's battery. It will normally
be giving off a certain amount of hydrogen
gas, which is highly explosive.

Remember...

X Don’t start the engine without first ascer-
Laining that the ransmission is in neutral,

X Don't suddenky remove the pressure cap
fram a hot cooling systam - cover it with a
cioth and release the pressure gradually first,
or you may get scalded by ascaping coolant.
¥ Don't attempt to drain oil until you are
sure it has cooled sufficiently to avoid
scabding you.

X Don't grasp any part of the enging or
exhaust =ystem without first ascenaining
that it is cool anowgh nat to burm you,

X Don't allow brake fluid or antifreeze to
contact the machine's paintwork or plastic
companants.

¥ Don't siphon toxic liquids such as fuel,
hydraulic fluid or antifreeze by mouth, or
allow themn to remain on your skin,

X Don't inhale dust - it may be injurious to
health (see Asbestes heading).

¥ Don't allow any spilled oil or greass to
remain on the floor - wipe it up right away,
before someone slips on it.

X Don'"t use ll-fitting spanners or other
taals which may slip and cause njury.

X Don't lift a heavy component which may
be beyond your capability - get assistance.

X Don't rush to finish a job or take
urverified shart euts.

¥ Don't allow children or animals in or
around an unattended vebicle.

¥ Dom'd inflate a tyre above the
recommended pressure.  Apart  from
overstressing the carcass, in extreme cases
the tyre may blow off forcibhy.

" Do ansure that the machine is supported
securely at all times. This is especially
important when the machine is blocked up
to aid wheel or fork removal.

" Do take care when attempting to locsen
& stubbom nut or bolt. It is generally better
to pull on a spanner, rather than push, so
tnat it you slip, you fall away from the
machine rather than onto it

« Do wear eye protection when using
power tools such as drill, sander, bench
grinder atc.

+ Do use a bamer cream on your hands
prior to undertaking dirty jobs - it will
protect your skin from infection as well as
miaking the dirt easier to remove afterwards;
but make sure your hands aren't left
slippery. Note that long-term contact with
used engine oil can be a health harard.

" Do keep loose clothing (cuffs, ties efc.
and long hair) wall out of the way of moving
miechanical parts.

v Do remove rings, wristwatch ets., bafore
working on the vehicle - especially the
dlectrical systarn.

v Do keep your work area tidy - it is only
too easy to fall over articles left lying
around,

v' Do exarcise caution when compressing
springs for removal or installation. Ensure
that the tension is applied and released in a
controlled manner, using suitable tools
which precluds the possibility of the spring
escaping viclenthy,

v Do ensure that any lifting tackle used has
a safe working load rating adequate for the
job.

v Do get someone to check periodically
that all is well, when working alone on the
vehicle.

+ Do cary out work in a logical sequence
and check that everything is correctly
assembled and tightened afterwards,

v Do remember that your vehicle's safety
affects that of yourself and others. If in
doubt on any point, get professional advice,
& It in spite ol following these precautions,
you are unforfunate enough to injure
yourself, seek medical attention as soon as
possible.
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Model development

XJR1200 (1995 model year)

Introduced In 1993 as a 'naked refro
muscle-bike*, with an in-line four cylinder
engine derived from the FJ1200.

The engine was primarily air-cooled, though
it had a radiator-type oil cooler to assist. The
doubla ovarhead camshafts were chain driven
off the crankshaft and opsrated four valves par
cylinder. Power was transmitted through a
diaphragm-sprung wet multi-plate clutch to a
E-spead constant mesh gearbox, and then fo
tha rear wheel by chain and sprockets. The
engine was fiad by four 36 mm CV carburettors,
with ignition by a digital alectronic system.

Thea angine was mounted in a duples cradle-
type tubular steel frame. Suspension was
provided by conventional 43 mm od-damped
telescopic forks at the front, and a box-section
aluminium swingarm acting an fwan shock
absorbars with piggyback reservoirs at the rear.
The shock absorbers were adjustable for spring
pre-load, Braking was by twin disc and twin
opposed-plston calipers at the front and by a disc
and single opposad-piston caliper al the rear,

The XJR1200 was availakble in dark red and
black,

XJR1200 (1996 model year)
The only significant change was to the

choke, which was previously operated using a

knob on the carburettors, but now oparatad

by a lever incorporated in the handlebar
switchgear via a cable. As a rasult new
handlebar switchgear was fitted, Available in
dark red and black.

XJR1200 (1997 model year)

The starter clutch was moaified and used
sprags instead of rollers. Available in red,
black, and blua/black.

XJR1200 (1998 model year)

With the exception of handiebar levers
which incorporated 2pan adjusters, the bike
was unchanged. Available in black and
metallic gray.

XJR1300 (1999 model year)

The most significant change to the XJR was
the larger engine capacity. achieved by
increasing the bore size by 2 mm. The
cylinder blogk  was  of all-aluminium
construction with plated bore surfaces. The
front forks were adjustable for spring pre-
load. Different front brake calipers, taken from
the YZF-R1, were fitted. The side panels, tail
light lens and tail light cover ware maodified.
Avallable in black and metallic cyan.

XJR1300 (2000 model year)

Thera wara no significant changes for 2000,
Awallable in black and metallic silver.

XJR1300SP (2000 model year)

Tha XJA-5P was basically the same bike as
the standard XJR, but had additional
emblems on the fuel tank and tail Bght cover,
and a new low-slip design seat. It also
featured Ohlins rear shock absorbers with
distinctive yellow springs and gold sideplates
on the final drive chain. Available in red and
matallic purplish blue,

XJR1300 (2001 model year)

Thers were no significant changes for 2001,
Available in black and metallic silver,

XJR1300SP (2001 model year)

Thare ware no significant changes for 2001.
Available in vellow and metallic purplish
blue,

XJR1300 (2002 model year)

The carpurettors  were modified to
incorporate alactric heater elements, and thair
bore size was increased to 37 mm. The
camshafts were moditied. Ohling rear shock
replaced the previous stock items. Available in
black, matallic purplish blue, and bluish silver.

XJR1300 (2003 model year)
There werz no significant changes for 2004,
Ayvailable in blue, midnight black and yellow.

Performance data

Based on average fusl consumption rate

- 194 miles (312 km)

XJR1200 XJR1300
Maximum power Maximum power
Claimed A8 bhp X B0D0 M ClaimBE ... e e e 106 bhp @ 8000 rpm
Maximum torgque Maximum torque
Gaimad: s i JGT IbE {91 Nm) @ 6000 rpm Blalmed: s s e 74 |af fi {100 Nmj @ 6000 rpm
Top speed Top speed
ESORIBtEn b e e e e e e 144 mph (230 o)  Estmated ..o ias . 141 mph (226 k)
Acceleration Acceleration
Time taken to cover a ¥, mile from a standing start ... ... 11.7 secs  Time taken to cover a 'y mile from a standing start ... .. 11,1 secs
Tarminal speed after Wy mile .. .............. 115 mph (185 k) Terminal speed after Yymile ................117 mph {188 kn/h)
Average fuel consumption Average fuel consumption
Miles per imp gal. miles per Bre, Miles per Imp gal, miles per litre,

it oo 100 KT v b aai e 42 mpg, 9.2 mpl, 6.7 K100 km litres per 100 km . ' . 42 mpg, 9.2 mpl, 6.7 1100 km
Fuel tank range Fuel tank range

Performance data sourced from Motor Gycle
Mews road test features. Seea the MCN website
for up-to-date biking news.

Based on average fusl consumption rate

....... 194 miles (312 km)

[[{]www.motorcyclenews.com
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‘.F}heelbase

Length

Bike spec

Dimensions and weights

XJR1200
Cverall length . ..o 00 vns e e e s b s e R ITHTY
Overallwidth . .ociciioiiia. e JTBSTIM
Chvarall - BEIgh . v s s e ok s e 120 mm
Wheslbase ... ..cc0uu AR e e e - DL TR
Seat height . : . 750 mm
Ground clearance . e = bR b S DRy 5 11y )]
Welght fdry) ... coneerionionivns ... 232kg
Wedght (wet) ..... . 255 kg
XJR1300
Oorarall length coovii i sodiiuas ,1TE mm
e = 11 R (o o RN S L FTE mm
Exaeall elghit=c e R T R 1115 mm
I i e o s o SR S S S A T s e A 1500 mm
Senl-hetght 5 aodeiraa i s 780 mm
Ground CIBAFERTE . v vvm rdes s s cinssns 120 mm
Ve Iyl o i s i L i e e e e s S 230 kg
WA DAEIER o im0 580 253 kg
Engine
Type ; , Four-stroke in-line four cylinder, air-coolad,
four valves per cylinder
Capacity
SETEEEONN . oo o s R i A R e g 8 1188 cc
T4 =3 e b b e L P A £ S L s S a0 oo

Bore and stroke

RIRTZ20D ., carvnimmniin L JTT.0 w838 mm
WA A s e D S I A e 79.0 x 3.8 mm
Compression ratio .......... . BT

Camehaite o0 o e vl

|-.IC|H|.-' hain- dn-.'en

Engine (continued)
Lubricedbon . ... oo ssviinassuaiiadains
Carburettors
¥JR1200 and XJR1300 up to 2001 . . ... .4 x Mikunl B336, CV type
¥JR1300 from 2002 ................. 4% Mikuni BSA37, OV type
Ignition system ... ... Transistorized with electronic advance

MWet sump, pump-fed

Clutch ... Wet multi- pla.ta dnanhragm sprung, hydraulically operated
Gearbox e i . B-speed constant mash
FIREL I - e i i e i mm B e Chain and sprockets
Chassis

Frame type ,..oosarrsssmasaazsesssans Duplex cradle, tubular steel

Haks and trail

MR - s b o it B 1 1 25.5°, 103 mm
IR s e S e e L 22.5% 100 mm
Fuel tank capacity ... ..c.cocunan 21 1|'tres il"lc ragerve of 4.5 litres)
Front suspansion
TYPE . vvwvwronninn s« 43 mm gil-dampad telascoplc forks
Travel . .. P .. 130 mm
ReAr suspernsion
TR i v ssaiita Twin shock absorbers with piggyback resarvairs,
box section aluminium swingarm
v (ot mimeell: oo st o e e i e S e R 110 mim
Adjustmant . oo o S B L * .Spring pre-load
Wheela: oo iR el '?mchcssimumlnlum -alloy
Tyres
XJR1200 . Lio. 1307 0ZR1 7 front, 170/602R17 rear

XJR1300 ........ | 120/702817 (58W) front, 1B0/S5ZR1T (T3W) rear
Front brake . .Sumitomo twin opposed-pisten calipers, 320 mm discs
Rear brake . ........5 Sumitomo opposed-piston caliper, 267 mm disc



oe12 |dentification numbers

Frame and engine numbers

The frame number is stamped into the
right-hand side of the steering head. The
engine number is stamped nto the top of the
crankcase on the right-hand side of the
engine. Thesa numbers should be recorded
and kept in a safe place so they can be
furnished to law anforcement officials in the
event af a theft. Thara is also a carburettor
identification number on the intake side of

each carburettor body, and & medel code
label on the frame under the seat.

The frame serial number, engina sarlal
number, carburettor identification number and
model code should be recordad and kept in a
handy place (such as with your driver's
licence) so that they are always available
when purchasing or ordering perts for your
machine.

lhe procedures in this manual idantify tha
bikes by year and model {e.g. 1998 XJR1200).

Model code for Europaan models

APUT (APU2 Spain, 4AB1 Switzarland/Austria)
4PU3 (4PU4 Spain, 4AB2 Switzerdand/Austria)
4PUT (4PLUS Spain, 4RB4 Switzerdand/Ausiria)
4PLIS (4PLIA Spain, 4RBS SwitzeranddAusina)

Model Year
XJIR1200 1985
XJR1200 1908
XIR1200 1907
XJR1200 1908
XJR1300 19499
XJR1300 2000
XJR13005P 2000
XJR1300 2001
XJR13005F 2001
XJIR1200 200243 SEATAN

SEAZ (BEAR Austria and Finland)
SEAB (SEAA Austria and Finland]
SEAE (GEAD Austria and Finland)
SEAJ (SEAH Austria and Finland)
SEAM (SEAL Austria and Finland)

the frame

The frame number is stamped into the
right-hand side of the steering head

The model codes for all years and models
coverad are tabled below.

Buying spare parts

Onee you have found all the idantification
numbers, record them for reference when
buying parts, Since the manufaciurers change
specifications, parts and vendors {companias
that manufacturs various companents con the
machine), providing the 1D numibers is the onky
way to be reasonably sure that you ane buying
the correct parts

VWhanaver possitle, take the worn part to
the dealer so direct comparison with the new
companant can be made. Along tha trail trom
the manufacturar to the pars shelf there are
numerous places that the parl can end up
with the wrong number or be listed
Incorractly.

The two places to purchase new parts for
your motoreycle — the accessory store and the
franchised dealer — differ in the type of parts
they carry. While dealers can obtain virtually
every part for yvour motorcycla, the accessory
dealer iz usually limited to normal high wear
iterns such as shock absorbers, tune-up
parts, various engine gaskets, cables, chains,
brake parts, etc. Raraly will an accessory
outlet have major suspension componants,
cylinders, transmission gears, oF Cases

=ed parts can be obtsined from breakers
yards for roughly half the price of new onss,
but you can’t always be sure of what you're
getting. Onca agaln, take your worm part io
the breaker for direct comparison, or when
ordering by mail order make sura that you can
return it if youw are not happy.

Whather buying new, used or rebuilt parts,
the best course is to deal dirsctly with
someones who specialises in your particular
make.

The engine number is stamped into the
crankcase on the right-hand side of the
engine
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Engine/transmission oil level check

Before you start: _ The correct oil

u’TEkn H‘I—E Tnfenr[;\,jclc an a shoet run to allow it to reach normal @ Modern, high-revving engines place great demands on thalr oll. it
upulr_-tlrlru temperature, is very important that the correct ol for your bike is usad.

Caution: Do not r:n the engine in an enclosed space such as a ® Always top Up with a good guality oil of the specified type and
garage or workshop. viscosity and do not overflil the engine

v Slop Iru_r. -'_!.'|gir|=_: and support the motorcycle on its centrastand. Caution: Do not use oil additives or motor cils which contsin
Make sura it is on level ground. Allow it o stand undisturbed for a few  ooa piesion additives, often labelled ENERGY CONSERVING 1.
minutes to allow the oil level to stabilise. Such additives or oils could cause clutch and starter clutch slip.

Bike care:

Gil type APl grade SE, 5F, 5G or higher

@ |f you have to add oil frequantly, you should check whather you have
any oil leaks. If thare is noe sign of oll leakage from the joints and
gazkets the engine could be burning ol (see Fawlt Flnding)

Ol viscosity SAE 10W/30, 10W/40, SAE 15W/r40,
SAE 20W/A0 or SAE 20W/S0°

*Refar o the viscosity table to select the oil best suited o your
conditions.

2010 0 10 20 30 40 50°C
! S0 T N
i i SAEIOW:30 [ i

1 SAE10W-40 | |

i i TTSAE 15W.40 :

.| “SAEZOW40:

SAE 20W-50 |

1 The nil level inspection window i located on the right-hand sice il viscosity table: salect the oil best suited to the conditions
of tha engine - wipe it so that it is clean i necessary. With the

motorcycie vertical, the oif lavel should lie between the maximum and

mirdmum levels on the window (arowed)

2 If the level is balow the mimimum kne, remove the filler cap from 3 Top the enging up with the recommended grade and type of oil,
the 1o of the clutch cover to bring tha leval up to the maximum fevel on tha window. Install
the filler cap
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Brake fluid level checks

Warning: Hydraulic fluld can harm your eyes and damage painted surfaces, so

use extreme caution when handling and pouring it and cover surrounding

surfaces with rag. Do not use fluid that has been standing open for some
time, as it absorbs moisture from the air which can cause a dangerous loss of braking
effectiveness.

Before you start:

v The frant master cylinder reservolr is on the right-hand handlsbar, The rear master cylinder
reservoir is located behind thea right-hand side panal = remove the panel to access it (see
Chapter 7).

¥ Support the motoroycla on ils cenfrestand. Make sure it is on level ground. Turn the
handlebars until the top of the front master cylinder is leved.

+ Make sure you have the corract lydradic fluid. DOT 4 is recommendad,

Wrap a rag around the reservoir being worked on to ensurg that any spillage
does not come into contact with painted surfaces.

Front brake fluid level

-

The front brake fluid level is visible
through the window in the resenair body
— it must be abovea the LOWER level line.

Ensure that the diaphragm is correctly
seatad bafore installing the plate and

caver. Tighten the cover screws securely. above the LOWER level line.

If the: level is below the LOWER line, undo

the two reservolr cover screws and
remove the cower, diaphragm plate and
diaphragrm.

Rear brake fluid

Tha rear brake fluld level is vigible

through the ressrvoir body = it must be

Bike care:

& The fiuid in the front and rear brake master
cylinder reservairs will drop slightly as the
brake pads wear down (refer to Chaptar 1 to
check the amount of wear in the pads if
required)

& I either fluid reservoir requires repaatad
topping-up there could be a leak somewhere
In the =ystem which should be investigated

immadiataly.
@ Check for signs of hydraulic fluid leakage
from Lhe hoses and brake system

components - if found, rectify immediately
{see Chapter ).

& Check the operation of both brakes before
taking the machine on the road; if there s
evidanca of air in the system (spongy feel 1o
lever or pedal), it must ba bled [sea Chap-
ter 6).

3 Top up with fluid of the recommended

typea until the leval is up to the ridge along
the inside of the front wall of the resarvolr
(arrowed). Do not overfill.

L

If it is balow the LOWER level line, undo

the reservoir mounting screw  and
displace the resanvoir,



Daily (pre-ride) checks o-1s

Unscrew the reservoir cap and remove
the diaphragm plata and the diaphragm.

‘}

Top up with new clean DOT 4 hydraullc Ensure that the diaphragm is corractly

fluid, until the level is above the line. Take seated before instaliing the plate and
care to avold spills (see Wamlng above). Do cap. Tighten the cap securely. Remount the
reaat cwvartiil. reEsaroir.

Clutch fluid level checks

Warning: Hydrauwlic fluid can
A harm your eyes and damage

painted swurfaces, so0 use
extreme caution when handiing and
pouring i and cover surrounding
surfaces with rag. Do not use fluid that
has been standing open for some time,
a5 it absorbs moisture from the air
which can cause a loss of clutch
effectiveness.

Before you start:

+ The clutch master cylindar reservoir is on
tha left-hand end of the handiebars.

v Support the motorcyele on its centrestand.
Make sure i1 is on level ground. Turn the
handlebars until the top of the clutch master
cylinder is lavel.

v Make sure you have the comect hydraulic
fluid, DOT 4 is recommended.

¥ \Wrap a rag around the reservair being
worked on to ensure that any spillage does
not coma Inta contact with paintad surfaces.

Bike care:

@ The fluid in the cluteh master cylinder
resarvoir will drop slightly as the cluich plates
WBAF oM.

@i the tluid reserveoir requires repeated
topping-up there could be an hydraulic leak
somewhera in the system, which should be
investigated immediately,

@ Choeck for signs of fluid leakage from the
hydraulic hoses and clutch release system
components = If found, rectify immediately
(see Chapter 2).

@ Check the operation of the clutch before
taking the maching an the road; if thers is
evidence of air in the system (spongy feel to
the lever, difflculty in engaging gear, drag
when in gear), it must be bled as described in
Chapter 2

= _alin R, - [ —
The clutch fluid level is visible through the If the level is below the LOWER line, undo
window in the reservoir body - it must be the two resarvoir covar scraws and remove
above the LOWER level ling. the cover, diaphragm plate and diaphragm

Top up with fluid of the recommended Ensure that the diaphragm is correctly
type until the kevel is up to the ridge along seated before installing the plate and
the inside of the front wall of the reservoir covar. Tighten the cover screws sacuraly.

(arrowed). Do not overfill,
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Tyre checks

The correct pressures:

® The tyres must be checked whan cold, not
immediately after riding. Note that low tyre
prassures may cause the tyre to slip on tha
rim or come off. High tyre pressuras will cause
abnormal tread wear and unsafe handiing.

@ Use an accurate pressura gauge. Many
garage forecourt gauges are wildly inaccurate.
If you buy your own, spend as much as you
can justify on a quality gauge.

& Corract air pressure will increase tyra life
and provide maximum stability, handling
capability and ride comfort.

Tyre care:

@ Cheack the tyres carefully for cuts, lears,
embedded nails or other sharp objects and
axcassive waar, Operation of the motorcyele
with excessively worn tyres is extremely
hazardous, as traction and handling are
directy affected.

@ Check the condition of the tyre valve and
anszure the dust cap is in place.

® Fick out any stones or nails which may
have become embedded in tha tyre tread. If
left, they will avantually penetrate through the
casing and cause a puncture.

Loading/speed | Front Rear

Rider only 36 pel (2.50 Bar) 36 psi (2,50 Bar)
Aider onty — high speed riding 36 psi (2.50 Bar) 42 psl (2.90 Bar)
Rlider and passenger 36 psi (2.50 Bar) 42 psi (2.90 Bar)

,
1 Check tha tyra pressures when the tyres
are cold and keep them proparly inflated.

2 Measure tread depth at the centre of the
tyre uging a tread depth gauge

@ If tyre damage is apparent, or unexplained
loss of prassure is experienced, seek thes
advice of a tyre fitting specialist without
dalay.

Tyre tread depth:

& At the time of writing UK law requires that
tread depth must be at least 1 mm over 3/3 of
the traad breadth all the way around the tyre,
with no bald patches. Many riders, howewver,
consider 2 mm tread depth minimum to be a
safer limit. ¥amaha recommend a minirmum of
1.6 mm.

& Many tyres now incorporate wear indicators
in the tread. Identify the triangular pointer or
TWI mark on tha tyre sidewall to locate the
indicator bar and renew the tyre If the tread
has wom down to the bar.

Tyre tread wear indicator bar and its
location marking (usually either an arow,
a triangle or the letters TWI} on the
sidewall.

3

Suspension, steering and final drive checks

Suspension and steering:

® Check that the front and rear suspension
operates smoothly without binding (see
Chapter 1)L

# Check that the suspenslon |5 adjusted as
raguired isee Chapter &),

@ Check that the steering moves smoothly
from lock-lo-lock.

Drive chain:

@ Check that the chain isn't too loose or oo
tight, and adjust it If necessary (sas Chap-
fer 1%

@ |f the chain looks dry, lubricate it (see
Chaptar 1).

Legal and safety checks

Lighting and signalling:

@ Take a minute to check that the sidelight,
headlight, tail light, brake light, instrument
lights and turn sianats all work corractly.

® Check that the horn sounds when the
switch is opearated.

@ A working speedometer graduated in mph
i& a statutory requirement in the UK.

Safety:

® Check that the throttle grip rotates
smoothly and snaps shut when released, in all
steering positions. Also check for the comrect
amount of freeplay {sea Chaptor 1).

@ Check that the engine shuts off when tha
kill switch is operatad.

@ Check that sidestand and centrestand
return springs hold the stands up securaly
when retracted.

Fuel:

@ This may seam obvious, but check that you
have enough fusl to complete your joumey. If
vou notice signs of fuel leakage - rectity the
cause immeadialealy.

® Ensure you use the correct grade fuel - see
Chapter 3 Specifications.



Chapter 1

Routine maintenance and servicing

1+1

Contents

Air flter—cleaningand renewal .. ... ..o i e 5 Engineoil levelcheck . ... o000 sae Daily (pre-ride) chacks
Alternator brushes —renewal ... LN 24 Front forks —oll renewal ... aviasasmssiaresiiisionasanas
2y 1= R T | R ST SHENT B ] l."‘hanFr B Fual hoses - renewal | ca S T
Battery - check . .... G .11 Fusl system and air lnduclmn syslem MIS} u:neck HENE [+
Battery - remaval, |r'.s1.alrauun. lnspectlun arrd Headlight aim — check and adjustment . ST SN ... |

maintenance | . .. .see Chapler 8 !dlespeed—chaskandadjus'.ment.........._.........,,.... 3
Erakearnﬂclutchflud rer-ewal e e e e e e 20 RS AN BOHS — TgABSS CHEEK . L i s e e T
Brake and clutch hosas - renawal | .27 Sidestand and centrestand-check ......... . 000e0iaa.oo. 14
Brake and clutch hydraulic seals = renewal .. . .25 Sparkplugs—-check ......:cici ittt &
Brake fluid level chack ... .. . BER Dsul-:,.- [pns- nrjpj rhp-:.ks Stands, lever pivots and cables — lubrication ..., eeeeen AT
Brakepade—check . ... ...........cciieiiiinaaneaiiiia.. B Steering head bearings - chack and adjustment ... ... ... 18
Brake system—check ........co 0vcerviniiiieaeoan 0. 3 Bteering head bearings - re-graar-sinq ....................... 22
Carburatiors - s;-.rnchromsatlnn ............................. 4 SBuspernsion = check . .18
Clutch — check | 10 Swingarmm bearings — rE—qreaslr'»g ...................... 21
Cluteh fuid cnange ...... e .. 26 Throttle and choke — check and adjustmeant . ... ... ... ..., 16
Cylindsr compression — chack & v 289 Tyrepressureand tread dapth .. ... ..., see Daily (pre-ride) chacks
Drive chain and sprockets — chack, a|:||ustrr|e-nt ar ﬂ Iuhru:atmn t  Valve clearances — check and adjustment .. ... ... .. oo 25
Engire oil prassure — check . i _'iCI Wheal bearings —check . .. ..o o r i ivrrrrr i e 13
Engin&l:'ilandf-I'.er—renewal e i tes s e e 2 WWHeels Bnd tyree —generl chietk . .o ce i i iirnena TR
Eriglem ol = ram@iial . o .o i s s n e s e e e e S s 7
Degrees of difficulty

Easy, suitanle for Fairty easy, suitable '“t\ Fairty difficult, :;:\\ Difficult, suitable for ;“ Very difficult, %
| movice with litte 2. | for beginner with =2 | suitable for competent &> | experienced DIY Ay | suitable for expert DIY W
| expenience q.: SOME Sxpenance A DY mechanic “.;Q mechanic &: or professional &




12 Specifications

Engine
Spark plugs
Type

ElCIrOBE 0aD - - ..

Engine idle sneed

1995102000 modals ... . i e a e

2002 modals . AR e N
Cylinder ldEl'ITIﬁCﬁ‘ElDI‘I R

Carburettar synchronisation —mlake -.-a:.uurn aJ.H:lIE |
Carburettor synchronisation — masx, difference between -::arburettm

Valve clearances [COLD engine)

I A A . s i e i e e e e e
Exhaust wales o viiimeine v e i e A

Cylinder compression @ 400 rpm
Standard .. ... ... R
Saximum
Minimum . ...

Max. o ffetence I:uetwam n::;.-llnd&:rs

Engine oll pressure .. .. _ ... ... _.

Cycle parts

Drive chain-stack freeplayl oo vvivina e e ieisaiie i et we

Chaln stretch Hmit {sea taxt)

AR o R i s b e e S

XJR1300

Riar brake pedal height (see text) ... ...

Throttle cable freeplay (see te.n:l] r— .

Tyre pressures (Cosd) .

Recommended lubricants and fluids

Engine/transmiszion nil type

Engine/transmission oll capacity
Qil changa .

Ol and fIter CRANGE .+ .. .. nvoenscesssnsseesns e ennnnnns
Following engine overhaul - dry engine, new filter . ... ...........
Brakafchltch Tl o..cvovimrr s i e b e s e s e e e

Drivechaln .......

Steering haad I:asmng:-: .........................

Swingarm pivot components and bearings ... ... ..

Whael bearing seal lips .
Gearchange lever/clutch Iaven‘front br:ake wer!

rear brake pedalsicestand pivols ... ... Lol

Cables

i e i ikl R

Torgue wrench settings

Brake BormUa- AT P oo o i i s e e e S R

Forkclampbolisftopyoke) ....... . . .coverrririnnnnas
Cll:dralm gl w5 e s e SR e s

Qilfilber BOlt e e

Qilgallery plug. - .ouvvviiians
Rear axle nut .

Spark plogs .. ...

Steering head baanng adjustar nul

Intfabsetling: oo oo e e R RS TR
EE B e o b e e o S B R ST R i

Steering stem nut .

Tm-ngrbtﬁrﬁp{ﬂk—upcailnnuarscrm

MGE DPREEA-S or Mippondenso X24EFR-LUS
0.8 to 0.9 mm

1000 to 1103 rpm

950 to 1150 rpm

numcerad 1 1o 4 from left 1o right
235 mmHg

10 mmHg

.11 to 0. 15 mm
0,16 1o 0.20 mm

152 psi (10,5 Bar)

174 pei (12.0 Bar)

130 psi (9.0 Bar)

14.5 psi (1.0 Bar)

11.5 psi (0.8 Bar) & 1000 rpm, oil at 70 to 80°C

20 to 30 mm

154 mm

150 mm

45 mm

310 5 mm

sae Daily (ora-nde) checks

see Gaily (pre-ridel checks

3.0 litres

3.35 litres

4.2 litres

DOT 4

Chain lubricant suitable for O-ring chains
Lithium-based multi-purpose greass
Molybdenum disulphide greaze
Lithium-based multi-purpose greasa

Lithium-based multi-purpose greass
10W40 motor il or cable lubricant

Lithium-based multi-purpose grease or dey film lubricant

23 Mm
30 Mm
43 MNm
15 Nm
12 Nm
150 Mm
18 Mm

52 Nm
18 Nm
110 Nm
T Mm



Maintenance schedule - 1995 to 1999 models 1.3

Note: The daily (ore-nde) checks outiinad in ihe ownear's manual Covers
thase idems which should be inspectad on a daily basis, Alwaps
parform the pre-ride inspection at overy maintenance interval {in
addition o the procedures listed). The intervals Nisted beiow are the
intervals recommendsd by the manufacturer for each particular
aparatian during the model vears covered in fhis manual. Your awner's
marual may have diffarent intenals for your mooel,

Daily (pre-ride)
| See Daily (pre-nids) checks at the beginning of this
manual.

After the initial 600 miles (1000 km)

Mote: Thiz first service iz performed by a Yamana dealer after
00 miles (1000 kmy) from naw. Thereafter, mainfenance is carmed
aut according fo the following intervals of the schedule, If your
maotarcycle is stil withun its warranty period, check the warranty
canditions before performing your own Service work as you could
Invalicate it

Every 300 miles (500 km)

[ | Check, adjust, clean and lubricate the drive chain
{Section 1)

Every 4000 miles (6000 km) or 6

months (whichever comes sooner)

Check the spark plug gaps (Section 2)

Check and adjust the idle speed (Section 3]

Check/adjust the carburettor synchronisation

(Section 4)

_| Glean and check the air filter element (Section 5)

|| Check the fuel system (Section §)

[ ] Renew the enging/transmission oil (Section 7)

[71 Check the brake pads (Section &)

| Check the brake system and brake light switch
operation (Section 9)

| Check the clutch (Section 10)

[ | Check the battery (Section 11)

[ Check the condition of the wheels and tyres

(Section 12)

Check the wheal bearings (Section 13)

_ Check the sidestand and centrestand (Section 14)
Check the tightness of all nuts, bolts and fasteners
{Section 15)

| Check throttle and choke action and adjust cable(s)
(Section 16)

_| Lubricate the clutch/gearchange/brake lever/brake
pedal/stand pivots and the throttle/choke cables
(Section 17)

[ | Check the suspension (Seclion 18)

Every 8000 miles (12,000 km) or 12

months (whichever comes sooner)

Carry out all the items under the 4000 mile (5000 km) check, plus the

foowing

_| Renaw the spark plugs [Section 2)

_| Check and adjust the steering head bearings
(Section 19)

| Renew the engine/transmission oil and filter
{Section 20)

Every 16,000 miles (24,000 km) or
two years (whichever comes

soaner)

Carry out all the fems under the 000 mile (12,000 km) check, plrs
the following

[’ Re-grease the swingarm bearings (Section 21}

__| Re-grease the steering head bearings (Section 22)
| Check and adjust the valve clearances (Section 23)

Every 62,000 miles (100,000 km) or
two years (whichever comes
sooner)

Every two years

[ | Renaw the brake and clutch master cylinder and
caliperfrelease cylinder seals (Section 25)
[ Renew the brake and clutch fluid (Saction 26)

Every four years
[ | Renew the brake and clutch hoses (Section 27)

Non-scheduled maintenance

| Check and adjust the headlight aim (Section 28)
[ 1 Gheck the cylinder compression (Section 29)

] Check the engine oil pressure (Section 30}

[ | Renew the fuel hoses (Section 31)

[ Renew the front fork oil (Section 32)



1«4 Maintenance schedule - 2000-on models

Mate: The daily (ore-ride) checks cutlined in the owner's manual covers
those iferms which should be inspected on a daily basis. Always
perform the pre-ride inspection al every maintenance interval (in
addition 1o the procedures listed). The intervals listed balow are the
intervals recommended by the manufaciurer for each particular
operation during the model years covarad in this manual. Your owrear's
manual may have different intervals for your model,

Daily (pre-ride)
[] See Daily (pre-ride} checks at the beginning of this
manual.

After the initial 600 miles (1000 km)

Mote: This first service is performed by a Yamaha dealer after 500
mites (1000 km} fram new. Thereafter, maintenance is carmed out
accoraing to the following intervals of the schedule. If your
motorcycle i3 still within its warranty period, check the warranty
conditions before performing your own service work as you could
Invalicats it

Every 600 miles (1000 km)

[ | Check, adjust, clean and lubricate the drive chain
(Section 1)

Every 6000 miles (10,000 km) or 6
months (whichever comes sooner)
|| Check the spark plug gaps (Section 2)

[ ] Check and adjust the idle speed (Section 3)

[ | Check/adjust the carburettor synchronisation

(Section 4)

_| Clean and check the air filter elemant (Section 5)

Check the fuel system (Section 6

| Renew the engine/transmission oil (Section 7)

Check the brake pads (Section 8)

| Check the brake system and brake light switch

operation (Section 9)

| Check the clutch (Saction 10)

| Check the battery (Section 11)

Check the condition of the wheels and tyres

(Section 12)

|| Check the wheel bearings (Section 13)

[ | Check the sidestand and centrestand (Section 14}

| | Check the tightness of all nuts, bolts and fasteners
(Section 15)

[ ] Check throttle and choke action and adjust cableis)
(Section 16)

[] Lubricate the clutch/gearchange/brake lever/brake
pedal/stand pivots and the throttle/choke cables
(Section 17)

[ | Check the suspension (Section 18)

Every 12,000 miles (20,000 km) or
12 months (whichever comes
sooner)

Carry ouf all the iterns under fthe 6000 mile (10,000 km) check, plus

the following

[ | Renew the spark plugs (Section 2)

"1 Renew the air filter element (Section 5)

_| Check and adjust the steering head bearings
(Section 19)

| Renew the engine/transmission oil and filter
(Section 20)

_| Re-grease the steering head bearings (Section 22)

| Check and adjust the valve clearances (Section 23)

Every 30,000 miles (50,000 km) or
two years (whichever comes

sooner)

Carry out all the lterns under the 6000 mile (10,000 km) check, plus

the following
|_| Re-grease the swingarm bearings (Section 21)

Every 62,000 miles (100,000 km) or
two years (whichever comes

sooner)
[ | Aenew the alternator brushes (Section 24)

Every two years

|| Renew the brake and clutch master cylinder and
caliper/release cylinder seals (Section 25)
[ Renew the brake and clutch fluid (Section 26)

Every four years
[] Renew the brake and clutch hoses (Section 27)

Non-scheduled maintenance

[ ' Check and adjust the headlight aim (Section 28)
|| Check the cylinder compression (Section 28)

[ Check the engine oil pressure (Section 30)

[ 1 Renew the fuel hoses (Section 31)

| | Renew the front fork oil {Section 32)
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Compeonent locations on the right-hand side

1 Rear brake fluid resarvolr 5 Throtte cable upper adjuster B Ol level inspechion window
2 Air filter & Forf seals 10 Rear brake ight switch
3 In-tine fuwed filfer (XJRTI00 only 7 Oif defivery check bolf 11 Rear brake poedal height adjustar

4 Front brake fluid resenaoir & Olf filler cap
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Component locations on the left-hand side
1 Bteering hesd beanng adjusfer 5 ldile speed adiuster 2 Ol fitter
2 Ciutch fiud reservalr G Baltary 100 Onl dirain plug
3 Air induction systern valve 7 Drive chain adjusters 11 Main oil gallery plug
& Alternator brushes

4 Fuel tap strainer
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1 This Chapter = cesigned to help the home
mechanic maintain his/har motorcycle for
safely, economy, long life and peak
performance.

2 Deciding where fo start or plug into the
routine maintanance schedule depends on
several factors. If your motorcycle has been
maintainad according to the warranty
standards and has just coma aut of warranty,
starl rouling mainlenance as it coincides with
tha next milzage ar caiendar intarval. If you
have cwned tha machine for some time but

hawe nevar performed any maintenance on it,
start at the nearast interval and includa some
additional procedures to ensure that nothing
impartant is overlooked. If you have just had a
major engine overhaul, then start the
maintenance routing from the beginning. If
you have a used machine and have fo
knowledge of it history or maintenance
record, combine all the checks into ona large
service initially and then settle into the
specified maintenance schadubs.

3 Before beginning any mainienance or

Maintenance procedures

repair, the machine should be clzaned
thoroughly, espacially around the oil filter,
spark plugs, valve covers, body panels,
carburettors, etc. Cleaning will help ensure
that dirt does not contaminate the engine and
will allow you to detect wear and damage that
could otherwise easily go unnoticed.

4 Certain  mainlenance information s
sometimes printed on labels attached to the
motarcycle. If the information on the labels
differs from that included here, use the
infarmation on the label,

1 Drive chain and sprockets - i%:-,
check, adjustment and
lubrication &

Every 300 miles (500 km) -
1985 to 1989 models

Every 600 miles (1000 km) -
2000-on models

Check

1 The chain stretches with wear, s0 periodic
adjustment is necessary to maintain the
comrest tension. A neglectad drive chain won't
last leng and can quickly damage the
sprockets. Routine chain adjustment and
lubrication isnt difficult and will ensure
maxirnum chain and sprocke? life.

2 To check the chain, support the bike on the
centrestand, and shift the transmisslon into
neutral.

3 Push up on the bottom run of the chain and
measure the slack (freeplay) midway betwesan
the two sprockets (see illustration). Compare
your measurement to that listed in this
Chapter's Speacifications. Since the chain will
reraly wear evenly, resulting in a tight spot,
lurn the rear whesl so that another section of
cham can be chackad; do this saveral timeas to
chack the entire length of chain. Any
adjustment should be based upon the
measurement taken at the tightest polnt.

Adjust the chain if required as described
befow.

4 Every so often, and especially as the chain
gets older, measure the amount of chain
stretch as follows and compare the result to
the stretch limit spacified at the baginning of
the Ghapter. Following the procedures in Steps
10 to 12 below, turn the adjuster bolts oul
evenly until the slack is removed but not so
much that the chain is taul. Measure along the
battom run tha length of 11 pins {from the
cantre of the 1st pin to the centre of the 11th
pin} and compare the result with the service
limit specified at the beginning of the Chapter
[see illustration). Rotate tha rear wheel so
that several seclions of the chain are
measured, then calculate the average. If tha
chain stretch measurement exceads the
gervice limit it must be renewed (sea Chapter
5. Mote: MNaver install a new chain an oid
sprockets, and never use the old chain if you
install new sprockers — renew the chain and
sprockets 5 a sef. If the chain is good, roset
the adjusters so that there s the correct
amount of freeplay, then tighten the axle nut
and the brake torque arm nut to the specified
torgque settings. On XJR1200 models fit a new
zplit pin into the torgus arm balt and bend its
ends securely.

5 In some cases where lubrication has been
naglacted, comosion and galling may cause
the links to bind and kink, which affactively
shortens the chain's length. Any such links

should be thoroughly cleaned and worked
free. If the chain is fight between the
sprockets, rusty or kinked, it's time to renaw
it. If voul find a tight area. mark it with felt pen
or paint, and repeat the measurement atter
the bike has been ridden. If the chain is still
tight in the same area, it may be damaged or
worn. Becaussa a tight or kKinked chain can
damane the transmission output shaft
haarings, it's a good idea to renew it (see
Chapter 5.

6 Check the entire length of the chain for
damaged rollers, loose links and pina, and
migsing O-rings and renew it if damage is
found,

7 Bamove the front sprocket cover (sea
Chapter 5, Section 18). Check the teeth on the
angine sprocket and the rear wheel sprocket
for wear [see illustration).

8 Inspect the drive chain slider on the
swingarm for excessive wear and renew it if
wom {see Chapter 5}

Mote: You shouwld never install a new chain on
old sprockets, and never use the old chain if
vou install new sprockets — renaw the chain
and sprockels as a set,

Adjustment

B Suppart tha bike on ks centrestand. Rotate
the rear whesl until the chain is positioned
with the tightest point at the centre of its
bottom run,

10 Slacken the nut on the bolt sscuring tha
brake torque arm to the rear brake caliper, an

1.3 Push up on the chain and measure the
slack

DERBCTION OF ROTENON

4 N

FEAR SPEDCRET
WORR TODTH
-

ENDIRE EPROCHET
AR TOOTH

1.4 Check the amount of st-retch with the
chain taut by measuring as shown

1.7 Check the sprockets in the areas
indicated to see if they are wormn excessively



1.8 Routine Maintenance and Servicing

1.10 Remove the split pin where fitted,
then slacken the nut (@arrowed)

1.12b Check the relative position of the
front edge . . .

4

1.12¢ ... or back edge of the adjustment

marker with the marks on the swingarm.

Om this bike you would use the front edge

as the rear edge has not yet reached the
alignment marks

1.14 Tighten the axle nut to the specified
torgue

1.11 Slacken the rear axle nut (arrowed)

XJAR1200 models having first removed the
spiit pin (see llustration).

11 Slacken the axle nut [see illustration).

12 Slacken the adjuster locknut on each side
ol the swingarm, then turn the adjusters
evenly until the amount of freeplay specified
at the beginning of the Chapter is oblained at
the cantra of the bottom run of the chain (see
illestration). Following chaln adjustment,
check that seither the front or back sdge
{according to the current amount of chain
wear) of each chain adjustment marker is in
the sarme position in relation to the marks on
the swingarm (see¢ illustrations). It is
impardant sach adjuster aligns with the same
mark; if not, the rear whesl will be out of
alignment with the front. Alze check that thare
15 no clearanca between the adjuster bolt and
the front of the adjustment marker — push or
kick the wheal forwards to eliminate any
freeplay (but make sure you don't rock the
bike off its stand!).

Refer to Chapter 6 for
information on checking
wheel alignment.

HiNT

13 If there is a discrepancy in the chain
adjuster positions, adjust one of tham so that
its position is exactly the same as the other,
Check the chain freaplay as described above
and readjust if necessary.

1.16 Apply the lubricant to the overlap
between the sideplates. Mote the use of a
piece of card to prevent lubricant

contacting the tyre

1.12a Slacken the locknut (A) and turm the
adjuster (B) as required

14 Tightan the axle nut to the torque setting
spacified at the beginning of the Chaptar, than
tighten the adjuster locknuiz securely (see
illustration and 1.12a). Recheck the
chain adjustmeant. Tightan the braks lorgue
arm nut to the specified torque, then on
XJR1200 madeals fit a new =plit pin through
the bolt and bend its ends secursly (see
Mustration 1.10)

Lubrication

15 Il requirad, wash tha chain in paraffin
(kerosena) or & suitable non-flammakle or
high flash-point solvent that will not damage
the Q-rings, using a soft brush to work any
dirt out if necassary, Wipe the cleaner off the
chain and allow it to dry, using compressed
air if available. If the chain is excessively difty
it should be removed from the machineg and
allowed to soak in the paraffin or solvent (see
Chapter 5).

Caution: Don't use petrol (gasolineg),
solvent or other cleaning fluids which
might damage the internal sealing
properties of the chain. Don't use high-
pressure water or steam cleaners. The
entire process shoulan’t take longer than
ten minutes - if it does, the O-rings in the
chain rollers could be damaged.

16 For routine lubrication, the best
lime 1o lubricate the chain is after the
motorcycle has been ridden. When the chain
iz warm, the lubricant will penetrate the joints
betweaen the side plates better than when
cold,. Mote: Use a chain lubs that is
spacifically for O-ring chaing; do not use any
ather chain lubricants — the solvents could
damage the chain's sealing fngs. Apply thea
lubricant to the area where the side plates
averlap — not the middle of the roliors (see
illustration).

Apply the lubricant to the
top of the lower chain run,
g0 centrifugal force will work
it inte the chain when the

HAYMNES

bike is moving. After applying the

lubricant, let it zoak in a few minutes
before wiping off any excess.
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2 Spark plugs - check T

s
""Q_-.
W

Every 4000 miles (G000 km) -

1995 to 1999 models

Every 6000 miles (10,000 km) -

2000-on models

1 Make sura your spark plug socket is the
correct size before attempting to remove the
olugs — a suitable one is supplied in the
motarcyche's 100l kit which iz stored under the
seal.

2 Remove the fuel tank (ses Chapler 3).

3 Work on one plug at a tims. Pull the cap off
the spark plug (see illustration). Using
compressad air if available, clean the area
around the base of the plug to prevent any dirt
falling into the engine when the plug is
ramaved.

4 Using either the plug removing tool
supplied in the bike's toolkit or a deep sockst
type wrench, unscrew the plugs from the
cylinder head (see lllustration).

5 Inspect their slectrodes for wear, Both the
centre and side electrodes should have
square edges and the side electrode should
hie of uniform thickness — if not, they are worm.
Lok for excessive deposits and evidence of a
cracked or chipped insulator around the
centre electrode, Chack the colour of the plug
then refer to the chart at the end of this

=

2.4 Unserewing the spark plug using the
Yamaha tool

manual to detarmine whether there are any
carouration or ignition problems. Check the
threads, the washer and the caramic insulator
body for cracks and other damags.

6 If the electrodes are not excassively worn, if
no cracks or chips are visible in the insulator,
and if the deposits can be easily removed with
a wire brush, the plugs can be re-gapped and
re-used. If in doubt conceming the condition
of the plugs, renaw tham as the expensa is
rmimimal.

7 You can clean soark plugs by sandblesting
them, provided you blow out the plugs with
compressed air and clean them with a high
flagh-paint solvent afterwards. Alternatively
the plugs can be cleaned with a wire brush.

B Before installing the plugs, make sure they
ara the correct type and heat range and check
the gap between the electrodes (see
lllustrations). Compare the gap to that
specified and adjust as necessary. If the gap
must be adjusted, bend the side slectrode
only and be very careful not to chip or crack
the insulator nose (see illustration). Make
sure the washer is in place before installing
aach plug.

0 Fit the plug into the end of the tool, than
usa the tool to insert the plug (see
lustration). Since the cylindsr head is made
of aluminium, which is soft and easily
damaged, thread the plug as far as possible
Into the head turming the tool by hand. Once
the plug is finger-tight, finish tha job using a
spannar on the fool suppliad or a socket drive.

2.8b Using a wire type gauge to measura
the spark plug electrode gap

2.8c Adjust the electrode gap by bending
the side electrode only

2.8a Using a fealer gauge to measure the
spark plug electrode gap

If a torque wranch can be applied, tighten the
spark plug 1o the torque setting specified at
the beainning of the Chapter. Otherwise,
tighten it according the instructions on the
hax - generally if new plugs are being used,
tighten them by 1/2 a tum after the washer
has seated, and if the old plugs are being
reusad, tighten them by 1/8 to 1/4 tum after
they have seatad. Do not cver-tightan them.
10 Fit the cap back onto the spark plug.
Install tha fual tank (see Chapter 3).

cylinder head can be

m repaired with a Hell-Coil
thread inserl - see ‘Tools
and Workshop Tips' in the Reference
section.

3 Idle speed - NS
check and adjustment aﬂ
X

Every 4000 miles (6000 km) -
1895 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models

1 The idie speed should be checked and
adjusted before and after the carbursttors are
synchronised (balanced), and when it is
obviously

tan high or too low. Before

e - —
2.9 Thread the plug as far as possible
turning the tool by hand
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adjusting the icla speed, turn the handiebars
from side-to-side and check the idle spead
doas not change as you do. if it does, the
throttle cables may not be adjustad or routad
corractly, or may be wom out. This is a
dangeraus conditian that can cause loss of
cantrol of the bike. Be sure 1o commect this
problam before proceeding.

2 The engire should be at nermal operating
temperature, which is usuaily reached after 10
to 15 minutes of stop-and-go riding. Make
sura the transmission is in neutral, and place
the motorcycle on its centrastand.

3 The idle speed adjuster is located on the
laft-hand end of the bank of carburattors (see
illustration). With the engine idiing, turn the
adjuster until the speed listed In this Chaplar's
Specifications is obtained. Tum the knob
clockwisa to increase idle speed. and anti-
clockwize to decreasea it.

4 Snap the throttle open and shut a few
times, then recheck the idle =speed. If
necessary, repeat the adjustment procedure,
§ If a smooth, steady Idie can't be achisved,
the fuelfair mixiure may be incorrect
[check the pilct screw settings = saa Chapter
2} or the carbureltors may need synchronising
[see Section 4). Also check the intake
manifold rubbears for cracks which will cause
an air kzak, resulting in & weak rmixture.

4 Carburettors - .EQ
synchronisation &
D

Every 4000 miles (6000 km) -
1985 to 1999 models
Every 6000 miles (10,000 km) -
2000-on models
Warning: Petrol (gasoline) is
extremely flammable, so take
A extra precautions when you
work on any part of the fuel
system. Don't smoke or alow open flames
ar bare fight bulbs near the work area, and
daon’t work in @ garage where a natural
gas-type appliance is present. If you spilf
any fuel on your skin, rinse it off
immediately with soap and water. When
you perform any kind of wark on the fuel
systemn, wear safety glasses and have a fire
extinguisher suftable for 8 Class B type fire
{fammabile liquids] on hand.
Warning: Take great care not to
burn your hand on the hot
engine unit when accessing the
gauge take-off points on the
intake manifolds. Do not allow exhaust
gases to bulld up in the work area; either

perform the check outside or use an
exhaust gas extraction system.

1 Synchronising or balancing the carburettors
is simply the process of adjusting the throttle
linkage setting so each carburellor passes the
same amount of fuelfair mixture to each
cylindar. Thiz is donea by maasuring the
vacuum  produced in each cylinder.
Cartiuretiors that are out of synchronisation will
result in increased fuel consumption, increased
engine temperature, less than ideal throttle
responge and higher vibration levels. If you are
also chacking the valve clearances as part of a
major service, do that before synchronising the
carbursttors. If the clearances have been
checked recently, there should be no reason
for tharn to nesd readjusting. Make sure the
wle speed is correct {see Saction J3).

2 To properly synchronise the carburettors
you will need a set of vacuum gauges or a
manomeater. Thase instruments measures
engine vacuum, and can be obtained from
motorcycle dealers or mail order parts
suppliers. The equipment usad should be
suitable for a four cylinder engine and corme
complete with the necessary adapters and
hoses o fit the take off points. Mote: Becauss
of the nafure of the synchrorisalion procedure
and the naad for special instruments, most
owners leave the task Io a Yamaha dealer,
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¥ . . £ 2
4.7 Carburettor synchronisation set-up

3 The engina should be at normal operating
temperature, which is usually reachad after 10
to 15 minutes of stop-and-go riding. Place tha
maching on its centrestand on level ground,
Femaove the fuel tank (see Chapter 3).

4 Relaase the clamps and detach the
blanking csps and lhe hosel{s) from the
vacuum take-off unrions en the intake
manifolds {see illustrations). Attach the
gauge or manometer hosas fo the uniona (see
illustration). Make sure the No. 1 (eft-hand)
gauge is attached to the No. 1 {left-hand)
union, and so an.

5 Arrange 3 temporary fuel supply using an
auxiliary tank and some hosing (see Tool Tip).
& Start the engine and let it idle. If the gauges
are fitted with damping adjustrmant, set this so
that the needie flutter is just eliminated bul
5o that they can still respond to small changes
i pressure,

7 The wacuum readings for all cylinders
should be the sama (see illustration). If the
vacuum readings differ, procead as follows,

B Identify the synchronising screws situated
in-batwesan each carburettar, in the throtils
linkage, then obtain a suitable screwdriver
with which to turn themn {see illustrations).
Mote: Do not press down on the scraws whilst
adjusting them, othanvise a false reading will
be obtained. First synchronisa Moo 1
carburettor to Mo, 2 using the left-hand
synchronising screw until the readings are the
sarie, Then synchronise Mo, 3 carburettor to
Mo. 4 using the right-hand screw. Finalky
synohronise Mos. 1 and 2 carburettors to

5.2a Undo the screws (armowed) . . .

4.Ba Left-hand synchronising screw (&) . . .

g ¥ : = =

An suxiliary fuel tank can be made
using an empty gear oil container {or
any container of & suitable material that
has a nozzle cap to which a hose can be
altached). Simply fill it with fuel, attach
one end af a suitable hose to the cap
nozzle and the other to the fuel hose on
the bike, then invert the container and
hang or support il so that it is safe.
Altarnatively obtain a fwo-stroke
motorcycle off tank from a breaker and
altach a hose between the union on its
base and the fuel hose.

Mas. 3 and 4 using the cantre screw, When all
tha cartburettors are synchronised, open and
closa the throtthe quickly to sattle the linkage,
and recheck the gauge readings, readjusting i
NECSSSATyY.

8 \When tha adjustment is complata, recheck
the vacuum readings, then adjust the idle

52b ...then remove the cover ...

4.8b ... right-hand synchronising screw
(B}, and centre synchronising screw (C)

speed (gzee Section 3}, and check the throttle
cable freeplay (see Section 16}, Detach the
temporary fusl supply and install the fusl tank
{zee Chapter 3). Ramove the gauges and refit
the blanking caps and hosaig) - on all models
attach the fuel tap vacuum hosa to the Mo, 2
eylindar take-off union (see illustration 4.4b).
0n 2002 modeals onwards gttach the AlS (air
induction system) hose to the Mo, 3 cylinder
take-oll union. Fit the blanking caps to ths
other unions (sea lllustration 4.4a). Make
sure they are all secured by thelr clamps.

5 Air filter - S
cleaning and renewal i
3

Every 4000 miles (6000 km) -
16895 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models

1 Remove tha right-hand side panal (see
Chapter 7).

2 Undo the sorews secunng the air filter cover
ta tha filter housing, than remove the cover
and withdraw the filter slemant from the
housing (see illustrations). Chack the
condition of the nubber seal in the cover and
renew it it it iz damaged, deformed or
detanorated.

3 Tap the slement on & hard surface to
diclodge any large particles of dirl. If
compressad air is available, use it to clean the

. . . and withdraw the element
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5.3 Direct the air in the opposite direction to normal airflow

alement, directing the air in the opposite
directicn of normal airfiow (see illustration).

HAYNES If using compressed air lo

clean the element, place
m either your hand, a rag, or a

piece of card on the inside of
the element to prevent any dust and
debris being blown from one side of the
element into the other.

Caution: If the machine is continually
ridden in dusty conditions, the fifter should
be cleaned more frequently.

4 Chachk the elemant for zigns of damage. If
the alement is form or cannot be cleaned, or is
obviously beyond further use it must be
rerewad,

§ Install the filter element, making sure it
locates comectly (see illustration). Fit the air
filter cover, making sure the rubber saal is in
plece in the rim and the cover seals properly
(see illustration 5.2h), Install the right-hand
side panel (see Chapter 7).

)

ol }
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€ Check that the collector in the alr filter
housing drain hose has rot become blocked,

and drain il if necessary - the hose comes out
of the front left side of the housing (see
illustration).

7 Check the crankcase breather hose
betwsaen tha engine and tha front of the air
filter housing for locose connections, cracks
and deterioration, and renew it it necessary
{see llustration).

6 Fuel system and air ‘E%
induction system [AIS) - =

check s

Every 4000 miles (6000 km) -
1995 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models
Warning: Petrol (gasoline) is
extremely flammable, so lake
extra precavtions when you

5.5 Locate the open end of the element [A) over the rim (B)

work on any part of the fuel system.
Don't smoke or allow open flames
or bare light bulbs near the work area,
and don’t work in 8 garage where a
natural gas-ftype appliance is present.
If you spill any fuel on your skin, rinse
it off immediately with szoap and
water, When you perform any kind of work
on the fuel system, wear safety glasses
and have a fire extinguisher suitable for
a Class B type fire (flfammabile liguids)
on haind.

Fuel system

1 Remove the fuel tank (see Chapter 3) and
check the tank, the fuel tap and the fuel hoses
for signe of leakage, deterioration or damage;
in particular check that there is no leakage
from tha fusl hoses. Renew any hoses which
are cracked or have deteriorated (see Sec-
ticn 31},

2 If the fuel tap is leaking, tighten the
aszembly scrawe and/or mounting screws,
depending on the site of the leak [see

J

b

5.6 Check the collector (arrowed) . . . 5.7 ...and the breather hose (arrowed) as described
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6.2a Tighten the front assembly scrows
{arrowed) . . .

6.4 Fuel strainer (arrowed)

illustrations). If leakage persists remove the
tap and disassembla it, noting how the
componants it (see Chapier 3). Inspect all
components for wear and damage. Rensw the
seal and O-ring.

3 If the carburettor gaskets are leaking,
digassemble the carburettors and rabuild
them using new gaskets and seals (see
Chapter 2}

4 A fual strainer is mourted in the tank and is
integral with the fuel tap. Remaove the fuel tank
and the fuel tap (see Chapter 3). Clean the
gaurs strainer o remove all races of dirt and
fuel sadiment (see illustration). Check the
gauze for holes. If any are found, 5 new tap
should be fitted - the strainer is not available
separately. It the strainer is dirty, check the
candition of the inside of your tank - if there is
evidence of rust, drain and clean the tank {see
Chapter 3).

5 On ®JR1300 models an in-line filker is fitted
n the fuel hose between the tap and the
carburettors (see illustration). Renawel of the
strainer |5 advised after a high mileage has
been coverad. It s alsc necessary if fusl
starvation ks suspected. Ramova the fuel tank
(see Chapter 3. Release the clamps sscuring
the hoses to the filier and detach tham. Fit the
new filter, noting that the directional armmow on
the body must point in the direction of fusl
flow. Make sure the clamps are in good
condition and are secure,

Air induction system (AIS) -
2002 models onwards

& Remove the fuel tank (see Chapter 3}

6.2b ..

. the rear assembly screws
[arrowed) . ..

6.5 In-line fuel filter (arrowed). Note the
directional arrow marked on the body

Check the air cul-=off valve and the reed valve
assembly above the engine for signs of
physical damage and renew it it necassary
[see llustration) (ses Chapter 3).

7 Check the AlS hosas and pipes for signs of
deterioration or damage, and check that thay
are all securely connacted with the hoses
clamped at each end. Renew any hoses
which are cracked or deteriorated (sea
Chapter 3).

8 If the valves clearances are all comect and
the carburatiors have besan synchronised, and
have no other faults, and the idle speed
cannol be set properly, it is possible the AIS is
fauwty. Furthar information and checks on the
system are in Chaptear 3.

7 Engine oil change
Every 4000 miles (6000 km) -
1995 to 1999 models
Every 8000 miles (10,000 km) -
2000-on models
Warning: Be careful when
draining the oil, as the exhaust
A pipes, the engine, and the oif
ftsalf can cause severe burms.
1 Consistent routine oil and filler changes are
the single mast important maintenance
pracadure you can perform on a motorcyche,
The gil not only lubricates the internal pans of
the engine, transmission and clutch, but it

6.2c ..
required to stem any leaks

. or the mounting screws as

6.6 Check the AIS valve assembly
jarrowed]), hoses and pipes as described

also acts as a coolant, a cleaner, a sealant,
and a protector. Because of these demands,
the oil takes a terrific amount of abuse and
should be changed oftan with new oil of the
recommended grade and typa. Saving a little
maoney on the difference in cost between a
good ol and a cheap oil won't pay off if the
engine is damaged. The oil filter shoeuld be
changed with every second cil change (see
Section 20].

2 Before changing the oil, warm up the
angine so the oil will drain easily.

3 Position a clean drain tray below the
engine. Unscrew the aii filler cap from the
clutch cover 1o vent it and to act as a reminder
that there is no oil in the engine (see
illustration).

4 Unscrew the oil drain plug from the
underside of the engine and allow the oil to

7.3 Remove the oil filler cap from the
clutch cover
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7.4a Unscrew the engine oll drain plug . . .

flow into the drain tray (see illustrations).
Check the condition of the sealing washar on
the drain plug and discard it if it iz damaged or
worn — you will prabably have to cut the ald
ane off using pliers. It is best o usa a new ane
whatever the condition of the cld one,

8 When the oil has completely drained, fit the
plug into the crankcase, preferably using a
new sealing washer, and tighten it to the
torque setting specified at the baginning of
the Chapter |see illustration). Avaoid
overtightening, as you will damage the sump,

6 Refill tha engine to the proper level using
tha recommendead type and amount of ail (see
Daily {pre-ride) chacks). With the motoroycle
vertical, the oil leval should lie hetween the
maximum and minimum lavel lines an the
inspection window (see Daily (pre-ride)
checks). Install the filler cap (see illustration
T.3). Start the engine and lat it run for two or
three minutes. Stop the engine, wait a faw
minutes, then check the il level. If necessary,
add more oll to bring the level up to the
maximum lewal line on the windew, Check
that there are no leaks around the drain plug.

7 Every so often, and especially as Yamaha
da not fit an oil pressure switch and waming
light {the systern fitted uses an oll leveal
sensar], it is advisable to perform an qil
pressure chack (see Section 30),

8 The old oil drained from the engine cannot
be re-used and should be disposed of
properly. Check with your local refuse
dispozal company, disposal facility or
environmental agency to see whather they will
accept the usad oil for recycling. Doa’t pour
used oil into drains or onta the ground,

HAYNES Cm the oid oif carefully -
if it is very metallic coloured,
HiNT] then  the  engine  is

exporiencing  wear from
break-in  (mew engine] or from
insufficient lubrication. If there are
flakes ar chips of metal in the oil, then
something is drastically wrong
internally and the engine will have to be
disassembled for inspection and repair,
If there are pieces of fibre-like material
in the oil, the clutch is experiencing
excessive wear and should be checked.

T4b ...

and allow the oil to drain

Note: It is antisocial
and ilfegal to dump
ofl down the drain.
To find the location
of your nearest oil
recycling bank in the
UK, call this number

AP free. in the USA, note
s1i_sawy 1wy that any oil supphier
0800 66 33 b6 must accept used oi

for recyciimg.

warw-silbankline.org.uk

8 Brake pads - check b

Every 4000 miles (6000 km) -
1995 to 1999 models

Every 6000 miles (10,000 km) -
2000-on madels

1 Each brake pad has wear indicators that
can be viewed without removing the pads
from the caliper,

2 The turned-in comers of the brake pad
backing material form the wear Indicators —
when they are almost contacting the disc itseli
the pads must be renewed (see llustration).
The indicators are visibla by looking at the
exposed corner of the pads [see
illustrations). Mote: Some after- market pads
may use different indicators (such as g groove
cut into the friclion matenal); the pad s wom
whent the groove is no longer visible,

BJ‘!I:: Front brake pad wear In:ll::atnr
(arrowed)

7.5 Install the drain plug using a rew
sealing washer

Caution: Do mot allow the pads to wear to
the extent that the indicators contact the
disc itself as the disc will be damaged.

3 If the pads are warn to the indicators, new
anas must be installed, If the pads are dirty or
if you are in doubt as to the amount of friction
material remaining, remove them for
ingpection (see Chapter &]. I regquired,
measure the amount of friction material
remaining — the absolute minimum is 0.5 mm.
4 RAefer to Chapter 6 for details of pad
rarnewsal.

9 Brake system — check

B

L
-

i

)

Ve

Every 4000 miles (G000 km) -
1995 to 1999 models

Every G000 miles (10,000 km) -
2000-on models

1 Aroutine general check of the brake system
will ensure that any problems are discoverad

|

— — = |

|
= 1- oy
@® ®

8.2a Brake pad wear indicators (A] and

minimum thickness (B)

8.2c Rear brake pad wear indicator
{arrowed)
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9.3 Flex the brake hose and check for
cracks, bulges and leaking fluid

and remedied before the rider's safety is

jeopardised.
2 Check the brake levar and pedal for
lopseness, improper or rough  action,

excessive play, bends, and other damage.
Aenew any damaged parts (see Chapter &)
Clean and lubricate the lever and padal pivots
if their action is stiff or rough (see Secticn 17).
3 Make sure all brake fastenars are tight.
Check the brake pads for wear (see Section 3)
and make sure the fluid level in the reseroirs
5 comrect (see Daily {pra-ride) checks). Look
for leaks at the hose connections and check
for cracks in the hoses themselves (see
ilustration). If the laver or padal action is
spangy bead the brakes (see Chapter G). The
braka fluid should be changed every two
yiears (ses Section 26) and the hoses renawad
il they deteriorate, or ewvery four years
irraspectiva of thelr condition (see Section 27}
The master oylindar and caliper seals should
be renewed every two years, or if lsakage
fram them is evident (s2a Section 25).

4 Maks sufe the brake light oparatas when the
front brake lever is pullad in. The front brake
fight swileh, mounted on the underside of the
master cylinder, is not adjustabla. If it fails to
operate properly, check it (see Chapter 8).

5 Make sure the brake light is activated just
befora the rear brake takes effect. If adjustment
is nacessary, hold the switch and turn the
adjuster nut on the switch body until the brake
light iz activated when reguired (see
illustration), If the brake light comes on too
late, turr the nut clockwise, If the brake light
comes an oo soon or 5 parmanenty on, tum
tha nut arti-clockwise, If the switch doesn't
operate the brake light, check it (sea Chapter 8).
& On 1998-on models the front brake lever
has & span adjuster which alters the dstance
of the lever from the handlebar. Each setting
is identified by a number on the adjuster
which allgns with the arrow on the lever
bracket. Pull the lever away from the
handlebar and turn the adjuster ring until the
setting which best suits the rider is obtained
(=ee illustration). When making adjustment
ensure that the pin set in the lever bracket is
engaged in its detent in the adjuster.

7 Check the position of the brake pedal.
Yamaha recommend the distance betwsen
the top of the brake pedal and the top of the

p %
9.5 Hold the rear brake light switch (A) and
turn the adjuster nut (B)

9.7a Measure the distance belween the
top of the footrest and the top of the brake
pedal as shown

rider's footrest should be as specified at tha
beginning of the Chapter (see illustration). If
the pedal height is incorrect, or if the rider's
prelerence s different, slacken the clevis
locknut on the master cylinder pushrod, then
turn the pushrod using a spanner on the hex
at the top of the rod until the pedal is at the
correct or dasired helght [see illustration).
After adjustmant check that the pushnod end
is =till visible in the hole in the clavis. On
completion tighten the locknut securely.
Adjust the rear brake light switch after
adjusting the padal height (see Step &),

10 Clutch — check

Every 4000 miles (5000 km) -
1995 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models

1 All models are fitted with an hydraulic
cluteh, for which thera s no method of
adjustment

2 Check the fluid laval in the reservoir (seea
Caily (pre-ride) checks).

3 Inspect the hasa and its connactions for
signg of fluid leakages, cracking, deterioration
and wear, The clutch fluid should be changed
avery two years (see Section 26), and the
hose ranewed If damaged or deteriorated, or
every four vears irespective of condition [see

8.7b Slacken the locknut (A) and turn the
pushrod using the hex (B) making sure the
rod end is still visible in the hole ()

Section 27}, The master and releass cylinder
saals should be changed every two years, or if
leakage fram them iz evident [see Saction 25).
4 Check the operation of the clutch, If therz is
evidence of air in the aystem (spongy feel to
the lever, difficulty in angaging gear, drag
whean in gear), blead the clutch (see Chap-
ter 2). If the lever feels stiff or sticky, overhaul
the release mechanism (sae Chapter 2.

5 On 1898-on models the clutch lever has a
span adjuster which alters the distance of the
lever fram the handlebar. Each setting is
identified by a numbear on the adjuster which
aligns with the arow on the lever bracket Pull
the lever away from the handiebar and turn
the adjuster ring until the setting which best
guits the rider is obtained (see Wllustration)
When making adjustmant ehsurs that the pin
set in the lever brackel is engaged in its
detent in the adjuster.

10.5 Adjusting the clutch lever span
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11 Battery - check %
Every 4000 miles (6000 km) -
1995 to 1992 models
Every 6000 miles (10,000 km) -
2000-on models
1 Al models are fitted with a sealed

[maintenance-free) battary which requires no
maintenance, Mote: Oo nof atfemat to remove
the batfery caps fo check the slactoivie lavel
or battery specific gravily. Removal will
damage the caps, resulting in electrolyte
laakage and battery damage.

2 Al that should ba done is to check that the
terminalks are clean and tight and that the
casing is not damaged or leaking. See
Chapter 8 for furthar details.

Caution: Be extremely careful when
handling or working around the battery.
The electrolyte is very caustic and an
explosive gas (hydrogen) is given off when
the battery iz charging.

3 It the machine iz not in regular use,
disconnect the battery and give it a refrasher
charge every month to six weeks (see Chap-
ter 8),

X

N

12 Wheels and tyres —

general check S
£
Every 4000 miles (6000 km) -
1945 to 1999 models
Every 6000 miles (10,000 km) -

2000-on models

Tyres

1 Chack the tyre condition and tread depth
thoroughly — see Dally (pre-nida) checks.

Wheels

2 Cast wheels are virtually maintenance frea,
but they should be kept clean and checked
pericdically for cracks and other damage.
Also check tha wheal runout and alignmeant
{sec Chapter ). Mever attempt to repair

13.2 Checking for play in the wheel
bearings

damaged cast wheals; they must be renewed.
Check the valve rubber for signs of damage or
deterioration and have it renewed if
necessary. Also, make sure the valve cap is in

place and tight.
S

13 Wheel bearings - check

Every 4000 miles (6000 km) -
1996 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models

1 Wheal bearings will wear over & peried of
time and result in handling problems.

2 Place the motorcycle on its centrestand.
Check for any play in the bearings by pushing
and pulling the wheel against the hub (see
illustration). Alsc rotate the wheel and check
that it rotates smaaothly,

3 If any play is detected in the hub, or il the
wheel does not rotate smoothly (and this is
not due to brake or transmission drag), the
whesel bearings must be removed and
inspected for wear or damage (see
Chapter 81

14 Sidestand and centrestand - T
check 2

Every 4000 milas (6000 km) -
1995 1o 1999 models

Every 6000 miles (10,000 km) —
2000-on models

1 Check the stand springs for damage and
distortion. The springs must be capable of
ratracting the stands fully and holding them
retracted when the motorcycle is in use. If a
apring Is sagged or broken it must be
renawed,

2 Lubricate the stand plvols regularly (ses
Section 17).

3 Cheack the stands and their mounts for
bends and cracks, Stands can often be
repaired by walding.

4 The sidestand switch forms part of the
ignition cut-off system. Place the molorcycle
on its centrestand and check the system as
describad below.

5 Check the oparation of the starter interlock
circuit by trying to start the engine with the
sidestand down — the engine should not start.
Retract the stand and now try to start tha
engine when it is in gear = it should only start
with the clutch lever pulled in. Shift the
tranamission into neutral and start the engine.
Full In the elutch lever and selact a gear,
Extend the sidestand. The engine should stop
as the sidestand is extended, If the sidestand
switch does not oparate as described, check
ite circuit (see Chapter 8).

15 Nuts and bolts -
tightness check

Y

Every 4000 miles {6000 km) -
1995 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models

1 Since vibration of the machine tends to
loosen fasteners, all nuts, bolts, screws, ate.
should be pericdically chacked for proper
tightness.
2 Pay particular attantion to the following:
Spark plugs
Engine ail drain plug
Gearchange lever, brake and ciuteh iever,
and brake pedal balts/nuts
Footrest and stand bojts
Engine mouniing bofts
Shock absorbar bolts snd swingarm pivot
ot rut
Handlebar clamp Bolfs
Front axie bolt and axie clamg bolt
Frant fork efamp bolfs fop and baftam
yoke)
Raar axie nut
Brake callper mounting bolts
Brake hose banjo boils and caliper hleed
valves
Brake disc bolts
Exhaust system bolts/nuts
3 If a torque wrench is available, use it along
with the torgue specifications at tha beginning
of this and other Chapters,

16 Throttle and choke - %
check and adjustment &3
"

Every 4000 miles (6000 km) -

1995 to 1999 models

Every 6000 miles (10,000 km) -
2000-on models

Mote: Al e carburettor end of the cables, on
1555 to 2007 mooels the accelerator foperning
cablal fits info the front holder on the cable
bracket and the deceferator (closing) cabile fits
into the rear holdar, and the choke cable
routes batwean the two throttle cablas. From
2002 the throttie cables are the other way
round in the brackes, and tha choke cabie
routes in front of both of them,

Throttle

1 Make sure the throttle grip rotates easily
from fully closed to fully open with the
handlebars turned at various angles. The grip
should return automatically from fully open to
fully closed when releasod.

2 If the throttle sticks, this is probably due to a
cable fault. Remaove the cables (ses Chap-
ter 3} and lubricate them (sce Section 17).
Check that the inher cables slide freely and
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16.3 Measure the amount of freeplay in
the throltle as shown

easily in the outer cables. If not, renew the
cablas. With the cables removed, maks sure
tha throttle twistgrip rotates trealy on the
hardlebar. Install the cables, making sure they
are cormectly routed, 1T this fails o improve the
operation of the throttle, the cables must be
renswed, Mote that in very rara cases the fault
codld lie in the carburettors rather than the
cables, necessitating their remowval and
inspaction (see Chapter 3).

3 With the throttle operating smaathly, chack
for a small amount of freeplay in the cables,
measurad in terms of the amount of twistgrip
rotation oefore the throitle opens, and
compare the amount to that listed in this
Chapter's Specifications (see illustration), If
it's incorrect, adjust the cablas to corect it as
Tallows.

4 Freeplay adjustments can be made at the
throttie twistgrip end of the cable. Loosen the
locknut an the adjuster (see illustration). Turn
the adjuster until the specified amount of
freeplay is obtained (zee this Chapter’s
Spacifications), then retighten the locknut,
Turn the adjestar in to increase freaplay and
out to reduce it

5 If the adjuster has reached its limit of
adjustment, reset it so that the freeplay is at a
maximum, then adjust the cable at the
carburettor end as follows. Remove the fusl
tank (see Chaptar 3).

& First check that the decelerator cable is
tightened fully down onto the bracket (see
illustration). Now slacken the accelerator
{opening) cable top nut and slide the cable

. i .

16.8b Slacken the top nut, move the cable
down in the bracket and adjust the

pasition of the bottom nut as required

16.4 Throttle cable adjuster locknut (A}
and adjuster (B).

dawn in the bracket until the bottom nut is
clear of the lug, thean thread thee Dottonm not up

or down as required - thread it down to
raduce freeplay, and thread it up to increase it
[ee illustration). Draw the cable up into the
bracket 50 the bottom nut bacomes captive
against the lug, then tighten the top nut down
anto the bracket (see illustration). Further
adjustments can now be made using the
adjustar at the throttle end (sea Step 4). If the
cabla cannot be adjusted as specified, renew
the cable (see Chapter 3).
Warmning: Turn the handiebars all
the way through thelr travel with
the engine idling. Idle speed
should nol change. If it does, the
cable may be routed incorrectly. Correct
this condition before riding the bike.
T Check that the throtlle lwislgrip operates
smoothly and snaps shut guickly whan
releazed. Install tha fusl tank (sea Chapler 3).
Choke
Note: O 1935 modeals the choke is operated
by & control knob on the carburettor body, On
all later rmooels the choke is oparated by a
fever on the left handlebar via & cable.
8 On 1995 models, If the choke does not
operate smoothly, remove the carburettors
and ingpect the choke plungers {see Chapler
3), Also check that the choke knob shaft is not
bent. Mo adjustment iz possibla.
9 Cn 1996-on models, if the choke does not
operate smoothly this is probably due to a
cable fault. Remove the cable (see Chapter 3)

16.6c Draw the cable up so the bottom nut
is captive against the bracket, then tighten
the top nut

16.6a Make sure the decelerator cable (A)
is tight against the bracket. Accelerator
cable top nut (B} and bottom nut (C)

and lubricate it (see Section 17). If the innar
cable still does not run smoothly in the cuter
cable, ranew It. If this fails to improve the
operation of tha chaoke, chack that the lever is
ot binding in the switch housing, If the lever
action iz OK, the faull could le in the
carburettors  rather than the cabla,
necassitating thelr removal and inspection of
the choke plungers (see Chapter 3). Make
sure there Is a small amount of freeplay in the
cable before the plungars mova. IF thars izn't,
check that the cable is seating correctly at the
carburettor end - remove tha fuel tank (see
Chapter 3] for access. You can create some
freeplay in the cable by slackening the locknut
on the cable adjuster then turming the adjuster
until & small amount of freeplay is created —
turn the adjuster in to increase fresolay and
gul Lo reduce i, then tighten the locknut
anainst the adjuster (see illustration).
Otharwiza, renew the cable,

17 Stand, lever pivots and
cables - lubrication

Every 4000 miles (G000 km) -
1895 to 1998 models

Every 6000 miles (10,000 km) -
2000-on models

1 Since the controls, cables and various other
components of a motareycle are expesod 1o
they should be lubricated

lhe elements,

[ ] ;
16.9 Choke cable adjuster locknut (A) and
adjuster (B)
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17.3a Lut:nt:ntmg a cable with a pressure
lubricator. Make sure the tool seals around
the outer cable

.'
} .‘ — Plastic bag sealad
f'l arcund outer cable

Cable suspended
vertically

—— Cable lubricated
whean il drips
Irowm far and

17.3b Lubricating a cable with a makeshift
funnel and motor oll

paricdically to ensure safe and frouble-free
oparation.

2 The foctrests, clutch and brake levers, breke
pedal, gearchange lever linkage and sidestand
and cantrestand pivols should be lubricatad
frequently. In order for the lubricant to be
applied where it will do the most good, the

18.3 Check for oll leakage, scratches,
corrosion, and pitting on the fork tube

component should be disassembled. However,
if an aerosol cable lubricant is being used, it
can be applied to the pivot joint gaps and will
usually work its way into the areas wherg
friction occurs. If motor odl of light grease |s
being used, apply it sparingly as it may attract
dirt iwhich could cause the controls to bind or
wizar al an acceleraled rate). Note: One of the
best lubvicanis for the control laver pivols Is &
dry=ilm lubricant [available from many sources
by different names),

3 To lubricate the throttle and choke cables,
disconnect the relevant cable at its upper and,
then lubricata the cable with a pressure adapier,
ot if one Is not availabbe, using the set-up shawn
(see illustrations). S=s Ghapter 3 for the theottle
and choke cable removal procedures.

Pl

18 Suspension - check LS
a
Every 4000 miles (6000 km) -
1995 to 1999 models
Every 6000 miles {10,000 km) -

2000-on models

1 The suspansion components must be
maintained in top operating condition 1o
ensure rider safety. Logss, worn or damaged
suspension parts decrease the motorcycle's
stability and cantrol.

Front suspension

2 While standing alongside the motoreycle,
apply the front brake and push on the
handlebars to compress the forks several
times. See if they move wup-and-down
smaoothly without binding. If binding ks felt, the
forks should be disassambled and inspected
(see Chapter 3).

3 Inzpect the area around the dust seal for
signs of oil leakage, then carefully lever up the
seal using a flat-bladed serowdriver and
inspect the area around the fork seal (see
illustration). If leakage is avident, tha seals
must be renewed (see Chapler 5). Also chack
for comasion and pitting which could cause a
seal to leak; the only remedy for this Is to
ranew the tubes (see Chapter 5).

4 Check the tightness of all suspension nuts

18.7a Checking for play in the swingarm
bearings

and bolts to be sure none have worked loose,
applying the torgque sattings at the beginning
of Chapter 5.

Rear suspension

5 Inspect the rear shock absorbers Tor fiuid
leakage and tightness of thair mountings, If
leakage s found, the shock absorbens) must
be renewed (sea Chaptar 5).

& With the aid of an assistant to support the
bike, compress the rear suspension several
fimes. It should move up and down freahy without
binding. If any binding is felt, the wom or faully
component must be identified and renewead. The
problem could be due to either the shock
absorbers or the swingarm camponants,

T Support the maotoroyels on its centrestand
Grab tha swingarmn and rock it from side to side
— thare should oe no discemible movement af
the rear (see lllustration). If there's a litthe
movament ar a slight clicking can ba haard,
inspect the tightness of all the rear suspension
rmournting bolls and nuts, refarring to the torgue
sattings specified at the beginning of Chapter
5, and re-chack for movament. Next, grasp the
top of the rear whee! and pull it upwards — there
should be no discernible freeplay before the
shock absorbers bagin o compress (see
ilustration). Any freeplay felt in either check
indicates worn bearings in the swingarm, or
waorn ghock absorber mountings. The worn
componeants must b2 renewed (see Chapter B).
B Toa make an accurate assessment of the
swingarm bearings, remove the rear whesl
(see Chapler &) and tha bolts zecuring the
shock absorbers to the swingarm (see
Chapter 5). Grasp the rear of the swingarm
with ane hand and place your other hand at
the junction of the swingarm and the frame.
Try to move the raar of the swingarm from
side-to-side. Any wear {play) in the bearings
should be falt as movemant between the
swingarmn and the frame at the front. If thera is
any play the swingarm will be felt to move
torward and backward at the front (not from
side-to-side). Nexi, move the swingarm up
and down Lhrough its (ull travel. It should
move freely, without any binding or rough
spatz. If any play in the swingarm is noted or if
the swingarm does not move freely, the
swinganm must be removed for inspection of
the baarings (sea Chaoter 5).

18.7b Checking for play in the suspension
mountings and swingarm bearings
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19.4 Checking for play in the steering

head bearings
18 Steering head bearings —
check and adjustment

Vi dia

Every 3000 miles (12,000 km) -
1985 to 1989 models

Evary 12,000 miles (20,000 km) -
2000-on models

1 This motorcycle is equipped with caged ball
staering head bearings which can become
dented, rough or loose during normal use of
the machine. In extrame cases, worn or loose
steering head bearings can cause stearing
wobble - a condition that is potentially
dangerous.

Check

2 Support the motarcyche on its centrestand,
making sure it is on level ground. Raise the
front wheel off the ground either by having an
assistant push down on the rear, or by placing
a support under the engine.

3 Point the front wheel straight-ahead and
slowly move the handlebars from side-to-
side. Any dents ar roughness in the bearing
races will ba felt and the bars will nal mowve
smoothly and fraely.

4 Mext, grasp the fork sliders and try to pull
and push them forwarc and backward [see
illustration). Any loosenass in the steering
head bearings will be felt as front-to-rear
maverment of the forks. If play is felt in the
bearings, adjust tha stearing head as fellows.

Freeplay in the fork due lo
worn fork bushes can be
misinterpreted as sieering
head bearing play = do not
confuse the two.

Adjustment

5 Support the motorcycle on its centrastand,
making sure it is on level ground. Raisa the
frart whaal off the ground either by having an
assistant push down on the rear, or by placing
a suppsxt under the engine. Remove the fuel
tank (see Chapter 3) and the instrument
cluster (see Chapter B). Note: Although it is
ol staclly necessary o remove the fuel tank,

o —
19.7 Slacken the fork clamp bolts (arrowed),
then unscrew the steering stem nut

daing so will prevent the possibilily of darmage
should a ool sip.

6 Displace the handienars fram the top yoke
and lay them on some rag across the frame
bpahind the stearing head (sea Chapter 5).

7 Slacken the fork clamp bolts in the top voka
(see illustration).

8 Unzcrew the stesring sterm nul, and on
1997-on models remove the washer — the
wiasher sits in a recess in the yoke and needs to
be sazed cut with a small screwdriver or a
magnet, or alternativaly tip it out of the yoke
atter it has been lifted off (see illustration 19.7).
9 Gently easa the op yoke up and off the
stearing stem and fork tubes and position it
chear, using a rag to protect the tank or other
components (see illustration).

10 Remove the tabbed lockwasher, nating
how it fits, then unscrew and remove the
locknut, if required using either a C-spanner, a

19.10¢ | .. and the rubber washer

. -
19.9 Ease the top yoke up off the
stem and forks

steering

pag spannes or A drift located in ona of the
notches, though it should only be finger-tight
{see [Nustrations). Remove tha rubber
washear (see illustration).

11 To adjust the bearings as specified by
Yamaha, a special service tool (Pt Mo, 80260-
01403) and a torgue wrench are reguired. If
the tool 12 available, first slackan the adjuster
nut, than fightan it to the initial torque setting
apecified at the beginning of the Ghaptar,
making sure the torgue wrench handle is at
right-angles {980% to the line betwean tha
adjuster nut and the wrench socket in the
special tool (see illustration). Mow slacken
the nut so that it is loose, than fightan it to the
final torgque setting specified. Check that the
steering is still able to move frealy from side ta
side, but that all freeplay is eliminated

12 If the Yamaha tool is not available, using
gither a C-spanner, a peg spanner or a drift

18.10b ... the locknut, which should only
be finger-tight . . .

18.11 Make sure the torgue wrench arm is
at right-angles [80°) to the tool
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18.12 If the tool is not available, adjust the
bearings as described - here a C-spanner
is being used

19.14c ... then tighten the nut to the
spacified torgue setting, followed by the
clamp bolts (arrowed)

located in one of the notches, slacken the
adjuster nut shghtly until pressure s just
raleased, than tightan it until all freeplay is
ramoved, then tighten it a little more [see

20.3b . ..and remove the filter assembly

12.14a Install the washer (1997 -on
models) . . .

illustration). This pre-loads tha bearings. Now
slacken the nut, then tighten it again, setting it so
that all freeplay = just removed vet the steering
iz able to move freely from side to side. To do
this tighten the nut only a litte at a time, and
after sach tightaning repeat the checks oulined
above (Steps 3 and 4} urtil the bearings are
corractly set. The object is to set the adjuster nut
s0 that the bearings are under a very light
loading, just enough to remove any freeplay
Caution: Take great care nol to apply
excessive pressure because this will cause
premaiure failure of the bearings.

13 With the bearings correctly adjusted,
install the rubber washer and the locknut.
Tighten the locknut finger-tight, then tighten it
further until its notches align with those in the
adjuster nut, but make sure it 15 nat &0 tight
that the rubber washer starts 1o be sgueezed
oul the side. Install tha tabbad lockwasher so
that the tabs fit into the notches in both the
loeknut and adjuster nut (see illustration
18.10a).

14 Fit the fop yoxe onto the steering stem,
then install the washer (where fitted) and the
steering stem nut and fighten the nut to the
lorgue satting spaclfled at the baginning of
the Chapter [see illustrations). Naw tighten
both the fork clamp belts 1o the specified
torque setling.

15 Fit the handiebars onto the top yoke (see
Chapter 5).

16 Install the fuel tank (see Chapter 3} and
the instrument cluster (see Chapter &)

17 Re-check the bearing adjustment as
described above and re-adjust if necessary.

20.3c Remaove the filter and tip the oil into
the tray

20 Engine oil and filter change  © -
Every 8000 miles (12,000 km) -
1995 to 1999 models
Every 12,000 miles (20,000 km) -
2000-on models
Warning: Be careful when

draining the oil, as the axhaust
pipes, the engine, and the oil
itself can cause severe Burms.
1 Crain the engine oil as descrbed in Section
T, Steps2to5
2 Mow place the drain fray below the ol filter,
which is on the left-hand side of the engine. If
on your modal the clutch hose is not clear of
the fitter cover li.e. someone has omitted the
spacer], displace tha clutch release cylinder
[see Chapter 2) — thare is no need to delach
the hose.
8 Unscrew tha large bolt in the centra of the
cover and remove the cover and filter assembly
[see illustrations). Withdraw the filter from the
cover, noting the washer and spring, and tip
any residual <l into the drain tray (see
illustration). If the washer s not in tha cover it
will be stuck to the end of the filter. Wipe any oil
out of the cover and clean it. Discard the cover
O-ring as a new one must be usad.
4 Check the actlon of the bypass valve In the
filter bolt by levering against it with a

screvwdriver, If it doesn’t move, rensw the bolt
(see illustration).

20.4 Check the bypass valve action as
described
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5 Fit a naw Q-ring onto the bolt [see
illustration). Fit the large bolt into the covar,
then fit the spring, washer and new filter over
the boll (zee illustrations).

6 Fit a new O-ring smeared with grease onto
the cover, then install the cover and filter
assembly, aligning the projecticn on the cover
with the indent on the crankcase [see
illustrations). Tighten the bolt to the torgue
setting specified at the beginning of the
Chapter (see illustration).

7 If displaced, install the clutch release
cylinder (see Chapter 2}, Replenish tha engine
oil 1o the proper level as described in Section
T, Step 6. See glso the notes concarning the
disposal of used angine ol in Section T = the
used oil filter element should also be taken 1o
the disposal site.

21 Swingarm bearings -
re-greasing

Hr

Every 16,000 miles (24,000 km) -
1995 to 1999 models

Every 30,000 miles (50,000 km) -
2000-on models

1 Crner a pericd of time the grease will harden
and dirl will penatrate the bearings.

2 The swingarm is not equipped with grease
nipples, Remove the swingarm as described
in Chapter 5 for greasmg of the bearings.

22 Steering head bearings - é
re-greasing .

Every 16,000 miles (24,000 km) -
1885 to 1999 models

Every 12,000 miles (20,000 km) -
2000-on models

1 Over a pariod of time the grease will harden
or may be washed out of the bearings by
incomect use of jet washes.

2 Disassamble the steering head for ra-
greasing of the bearings. Refer to Chapter 5

for details.

23 Valve clearances -
check and adjustment

I

Every 16,000 miles (24,000 km) -
1895 to 1999 models

Every 12,000 miles (20,000 km) —
2000-on models

1 The engine must e completely cool for this
maintenance procedurs, so let the machine sit
avamight befora beginning.

2 Remove the valve cover (see Chapter 2},
and the spark plugs [see Section 2). Each

20.5a Fit a new O-ring onto the bolt 20.5b Insert the bolt . ..

20.5d ...thewasher...

20.5¢ ...and the new filter

groove . ..

E :——.a"n\ i, N
20.6b ... then install the filter 20.6¢ . ..and tighten the bolt
assembly . . .
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23.4 Undo the screws [arrowed) and remove the cover and the
gasket

cylinder is referrad to by a number - 1 to 4
from left to right.

3 Make a chart or sketch of all valve positions
go that & note of erach clearance can be mads
against the redevant valve,

4 Undo the screws securing the timing
rotor/pick-up coll cover on the left-hand side
ol tha enging and remove the caver [see
illustration). Discard the gasket as a new one
rmust be used.

5 Turn tha engine using a spannar of socket
on the timing rotor bolt, turning it In an anti-
clockwise direction only, until the 'T" mark
faces back and aligns with the static timing
mark which is a horizontal line an the pick-up
coil, and the camshatt lobes for the No. 1 {left-
hand) cylinder face away from each other (see
illustrations). If the cam lobes are facing
towards each other, turn the engine anti-
clockwise 360° [one full tum)] so that tha 'T*
mark again aligns with tha static timing mark.
The camzhaft lobes will now be facing away
from each other, meaning the MNo. 1 cylinder is
al TDC (top dead cenire) on the compression
slroke

TS on the

68 With No. 1 cylinder at
comprassion stroke, check the clearances on
the No. 1 cylinder mtake and exhaust valves,
Inzert & faaler gauga of tha sama thicknass as
the correct wvalve clearance (see
Spacifications) betwean the base of the
camshaft lobe and the shim on each valve
and check that it is a firm shiding fit = you
should feel a slight drag when the vou pull the
gauge out (see llustration). I not, use
the feeler gauges to obtain the exact
clearance. Record the measured clegrance on
the chart.

T Mow turn the engine anti-clockwise 180
(half a turn) so that the ‘T' mark faces forward
and the camshaft lobes for the No. 2 aylinder
are facing away from each other. The No, 2
cylinder is now at TDC on the comprasgion
stroke, Measure the clearances of the Mo, 2
cylinder valves using the method described in
Step 6.

8 Now turn the engine anti-clockwise 1807
{hatf a tum) so that the 'T' mark faces back
and aligns with the static timing mark and the
carmshaft locbes for tha No. 4 cylinder are

23.5b . ..until the T mark aligns with the static mark on the 23.5¢

plek-up eoll . . .

... and the No. 1 cylinder cam lobes face away from each

facing away from each other. The No, 4
cylinder is now at TDC on the compression
stroke. Measurs the clearances of the No. 4
eylinder valves using the method described in
Step 6.

9 Now turn the engine anti-clockwise 180°
{half a turn) so that the *T' mark laces lorward
and the camshaft lobes for the No. 3 cylinder
are facing away from aach ather. The Mo, 3
cylinder is now at TDC an the compressicn
stroke. Measura the clearances of the No. 3
cylinder valves using the method described in
Step 6.

10 When al clearances have baen maagsured
and charted, identify whether the clearance
on any valve fallz outside that specified. IF it
does, the shim in the top of the cam follower
must be raplaced with ope of a thickness
which will restore the correct clearanca.

11 Shim replacement requires the use of a
Yamaha spacial tool (Pt. No.90850-04110).
Thiz iz readily available from dealers and
should not be axpensive. It is also possible to
obtain an after-market tool from a good
agcessory shop or mail-order parts specialist,

i

other
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L

23.12 Position the slot (arrowed) as described

but make sure you get the correct one as
many aré available.

12 Position the cam follower of the valve in
guestion so that its shim removing slot faces
packwards (exhaust valve) or forwards (infet
valve) (see illustration). Turn the engine
anticlockwlze until the valve Is fully open, e
the follower is fully depressed by the camshaft
obe.

13 Fit the tool, making sure it contacts ondy
the follower and not the shim, and secure it in
place using a suitable bolt [see illustration).
14 Rotate the crankshaft, turning it clockwize
It warking on an inlat valva and anti-clackwiza
if working on an exhaust valve so that the cam
lobe moves off the follower and away fram the
tool, leaving the followsr held down by the
tool.

Caution: Turn the crankshaft so the
camshaft lobe moves away from the toal.
Do not allow the lobe lo contact the tool or
serious damage to the camshaft or the
cylinder head could result.

15 Prize the shim oul of the follower using a
small screwdriver inserted in its slot, and
remove it using a pair of pllers or a magnet
[see illustration 23.12)

16 A size mark should be stamped on ona
face of the shim (see illustration). A shim size
of 250 denotes a thickness of 2.5 mm, 245 is
2.45 mm. If the mark Is not visible the shim

23.13 Shim removal procedure
A — Locate the tool {arrowed) against the follower and not the shim
8 - Bacure the tool to the cylinder head using & suitabie bolt (arrowed)
C— Tum the engine anfi-clockwise when dolng an exhaust valve
L= Turn the engine clockwize when doing an infake valve
E — The lobe moves off the shim and the follower is held down by the fool
F — Remaving the shim

23.16 Size marking is stamped on one side
of the shim




124 Routine Maintenance and Servicing

MEASLIRED INSTALLED PAD NUMBER = |
CLEARANCE | 200]205]210]215]220] 225]230] 235] 240] 245] 250 |255] 260 265] 270[ 275 280 285] 290[205[300] 305[ 310|315 320}
0.00 — 0.05 200|206]210|215|220| 225|230( 235( 240 [245 | 250 | 255 260|265 270 | 275 | 280§ 285 | 200|295 300 20531 0]
006 — 0.10 200]205]|210{215]220| 225|230 235240 255|260| 265|270| 275 280[285] 290 205300305 [310[215]
0.11 — 0.16 ; il BT G{Eﬁﬂ%
0.16 — 0.20 [205]210]215]220|225|230]235|240]245 350 260|265 D70]275]280] 285]200]205]300]305[310[315]320]
0.217 - 095 [310]215 280(265(270] 275|280 285( 290 295|300 305|310]315]|320
0.26 — 0.30 |215]220]225|230]235]240]245[250]255 | 260| 265|270 275| 280|285 290 295|300]305 [310]315]320
031 — 0.35 |220|225|230(235]|240]245| 250|255 | 260| 265 270|276 280| 285| 200|295 300/305|310 {315 320
0.95 — 0.40 |225|230| 235|240 245| 250[ 255 260] 265 | 270|275 | 280|285 200|295 300 305| 310]315]320
D41 — 0.45 |230|235] 240|245 |250| 255 260 | 265 270|275 280 | 285 290| 205|300 [305| 310|315 320

0.46 — 0,50 |235|240|245|250| 255 260| 265|270 275| 280| 285 | 200|295 300 305]310] 315|320
0.51 — 0.55 |240|245] 250|256 | 260 | 265|270 275| 280| 285|200 |295[300] 305[310[315| 320

056 — 060 |245|250| 255|260 | 265|270 275| 280| 285| 290|295 | 300{305/310/315]320
0.61 - 0,66 |250|255]260]|265]270(275| 280 (285 | 200] 295|300 |305]|310{315]320
0.66 — 0.70 |255|260|265]270|275|280] 285|200 205]300]305 [310|315] 320
071 ~ 0.75 |260|265|270|275] 280 | 285] 290|295 [300]a0s]|a10]a15[a20

0,76 ~ 0.80 [265]|270[275 295 250] 205 | 300|306 310]315 {320

D.81 — 085 |270]275|280|285] 200|205 300]305|310]315]320 VALVE CLEARANCE (cold):

D.66 - 080 |275|280|285[200]/295]300]305]310/315[320 0.11 — 0.15 mm

081 ~ 0.85 |280]265|290]285])300{305]310]315|320 Example: Installed is 250

0.06 — 1.00 |285|200]2051300(3051310]315]320 Measured clearance i 0.23 mm

1.06 — 1.10 |295]300]305]310]315{320
1.11 — 1.15 [300|305[{310[315]320

Pad number: (example)

1.16 — 1,20 |305[310[315]320 Pad No. 250 = 2.50 mm
1.21 — 1.25 |310{315[320 Pad No. 260 = 2.60 mm
1.26 ~ 1.30 |315/320 Always install pad with number down.

1.31 — 1.35 |320

23.17a Shim selection chart - intake camshaft

WEASURED a5 INSTALLED PAD NUMBER

CLEARANGE | 200] 205] 210[215]220] 225] 230] 235 240|245 BEE[260]265] 270] 275] 200| 285] 290 295300 305] 31031532
0.00 - 0.05 2200|2051 210 215] 220( 225 | 230| 255] 240 | 245 | 250 | 255| 260 | 265 | 270 | 275| 280| 285 | 290 | 295 | 300 30|
006 — 0.10 200|206|210(215|220| 225|230 | 235|240 245 | 250 | 255| 260|265 | 270| 275 zauzaﬁemzsﬁamaug%*
0.11 — 0.15 200 B10|215|220| 225|230 235| 240 | 245 250 | 255 | 260| 265 2/0| 215 | 280| 285| 290| 295/ 300{305 3101
016 — 0.20 n STAN LEARANCE 3
U021 — 0.25 |205]210]215] 220]225] 230] 235] 240 245] 250 270| 275| 280| 285 290] 295] 400] 305| 310]315]320]
0.06 — 0.0 |210]215| 200|226 | 230 | 235| 240| 245 | 250| 255 | 575 | 280|265 | 200 | 295 | 300|305 | 310|315 | 220

031 — 008 |215]|220| 225|200 |205| 240| 245 | 250|255 260 ] 260|265 | 200| 285 | 300| 305|310 | 315|320

056 — 0.40 |220|225| 230|235 | 240 | 245|250 | 255 | 260 265 | 270|275 | 20| 285 | 200 | 205|300 305]310|315[320
041 - 045 |225|230| 235|240| 245 | 250|256 | 260 | 265 270|275 260 | 285 | 290] 295|300 305]310]315]320
0.4 — 0.50 |230|235| 240|245 | 250 | 255|260 | 265 | 270| 275| 280 | 265 | 200 | 205 | 300 | 305|310 [315]320
0,51 ~ 0.55 |2a5|240|245| 250|255 260|265 | 270|275 280|285 | 290|295 300[305|310[315] 320
056 — 060 | 240|245 250|255 260| 265| 270275 | 280| 285| 280|295 300|305/ 310]315]320
061 - 0.65 |245| 250|256 260|265| 270 275| 260|285 | 200 295 | 400 305|310|315]320
D66 — 0.70 |250|255| 260|265 ]270] 275| 2B0| 265|250 | 265|300 305 [310] 315 [ 320
071 - 0.75 | 255|260 266|270]|275| 280| 255| 200|295 200|305 |310[315] 320
0.76 — 0,80 |260|265|270]|275|280| 285|290 | 295 |300]305] 310|315 330
081 — 0.65 |265|270|275|260| 285|200 205|300 | 305 | 310|315 | 220

0.86 — 0.00 |270|375|280|265|290|295|300|305|310|315| 320 VALVE CLEARANCE (cold):

0.91 — 0.95_|275|280[285|280|295]300|305|310]315[320 0.16 ~ 0.20 mm

0.06 — 1.00 |280|285| 290|295 | 200|305 310|315 (320 Example: Instaled is 250

1.01 ~ 105 |2685{290|285]300]305|310]315}320 Measured clearance is 0.32 mm

1,06 — 1.10 [280]295]300[305|210{315]320
1.1 - 1,15 [295]300]305[310]315]320

Replace 250 pad with 265 pad

1.6 — 1.20 |300]305)|310|315|320 Pad number: (example)
1.21 — 1.25 |305|310|315|320 Pad No. 250 = 2.50 mm
126 ~ 1,30 |310|315[320 Pad No. 265 = 2.65 mm
131 ~ 1,95 |315)a320 ; !
196 =140 1550 Always install pad with number down.

23.17b Shim selection chart — exhaust camshaft
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2321a Fita new gasgket. ..

thicknass will have 1o be measured. it is
recommended that the shim is measured
anyway to check that il has notl warm. Shims
are available in (.05 mm increments from 2,00
to 3.20 mim.

17 Using the appropriale shim selection
chart, find where the measurad valve
clearance and existing shim thickness values
intersact and raad off tha shim size required
(see illustrations). Mote: If the axishing shim
iz marked with & number not ending in O or 5,
raund it up or down as apprapriate to the
nearast number ending in O or 5 sa that the
chart can be used. Shims are available i 0.05
mm incremeants from 2.00 to 3,20 mm. Notes
If the requirad replacement shim is greater
than 3.20 mm {the larges! availabie), the vilve
iz prabably not sasting correctly due to a
bunid-up of carbon deposits and shouwld be
checked and cleaned or resurfaced  &s
requined (see Chapler 2).

18 Obtain the replacement shim, then
lubricale it with molvbdenum disulphide oil (a
50/50 mixture of molybdenum disulphide
grease and engine il ard fit it Into i1 recess
in tha top of the followsr, with the size mark
facing down. Make sure the zhim ig correctly
sagted

- .. B N

cannector (A) . ..

24.2a Undo the screws (arrowed], noting the wiring

23.21b ... and install the cover

19 Rotate the crankshaft In tha opoosite
direction to that described in Step 14 so that
the cam lobe moves back anto tha followsr
then remove the shim replacemeant tool.

20 Rotate the crankshaft several turns to saat
the new shim(s), then check the clearances
again

2 Install the timing rotor/pick-up coil
cover using a new gasket, and tighten
tha serews to the torque setting specified
at the beginning of the Chapter (see
illustrations). Install the valve cover {see
Chapter 2), and the spark plugs (see Sec-
tion 2). -

24 Alternator brushes - S
renewal @“1
X

Every 62,000 miles (100,000 km) -

all models

1 Disconnect the battery negative (-ve) lead.
Unscrew Lhe allermalor cover bolts and
remove the cover (see illustrations).

2 Undo the scrows securing the brush holder,
nating the lead secured by the bottcm screw,

24.2b ..

24.1b ... and remove the alternator cover

and remaove the holder, roting how it fits [see
illustrations). The brushes, holder and rubber
cover come as an assambly, so discard the
abkd ane.

3 Clean the rotor slip rings with a rag
meistanad with sclvent. If they are badly
marked, tidy them up with very fine emery
cloth,

4 Fit the new brush holder assembly, making
sure the brushes locale corectly against the
slip rings, and tighten the screws securaly, not
fargetting to secure the wiing connector with
the bottom screw.

. and remove the brush holder
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5 Install the cover and tighten ils screws
securaly. Recannect the battery negative
lead.

25 Brake and clutch hydraulic
seals - renewal

Vi

Every two years - all models

1 The saals in the brake calipers and masier
cylinders, and in the clutch raleasa eylinder
and master cylinder, will deteriorate over &
period of time and lose thair effectivenass,
leading to sticky operation or fluid loss, or
allowing the ingress of air and dirt. Refer to

Chapter & for the brake master cylinders and
calipers and Chapter 2 for the clutch master
and release cylinders.

26 Brakes and clutch fluid -
renewsl

Hr

Every two years - all models

1 The brake and clutch fluld shouwid be
renewed every two years or whansver a
master cylindar or caliper/release cylinder
overhaul is camied out, Refer to Chaplar 8
{brake) and the Chaptar 2 (clutch) for the fluid
renewal procedures,

Non-scheduled maintenance

27 Brake and clutch hoses -
renewal

e

Every four years = all models

1 The hoses will deteriorate with age and
should be renewed every four years
regardless of their apparent condition,

2 Rafer to Chapter 6 (brakes) and Chapter 2
{clutch) and discornect the hoses from the
master cylindars and callpars or release
cylinder; take careful note of the hose routing
as a guide to installation. Always renaw the
banjo union sealing washers.,

28 Headlight aim - K
check and adjustment =
S

Note: An impropeny adiusted headlight may
cause problems for oncoming traffic or
provide poor, wnsale Mumination of the road
ahead. Before adjusting the headlight aim, be
sure 1o conswlt wath focal traffic laws and
reguiations - for LUK models refar to MOT Test
Checks in the Reference section.

1 The headlight beam can adjusted both
horizontally and vertically. Before making any
adjustment, check that the tyre pressures are
correct and the suspension is adjusted as
required. Make any adjustments to the
headlight aim with the machine on lavel
graund, witn the fual tank half full and with an
asszistant sitting on the seat. If the bike is
wsually ridden with a passenger, have a
second assistant to do this.

2 Yertical adjustment is made by turning the
adjuster screw on the bottem of the haadlight
unit using a scrawdriver (see illustration).

Turn it clockwlse to raise the beam and anti-
clockwiss to lower it.

3 Horizontal adjustment is made by furning
the adjuster screw on the rght-hand side of
the headiight (see illustration). Turn it
clockwise to move the beam to the right and
anti-clockwise 1o move it to the left.

29 Cylinder compression — }h
check 3‘:

\

1 Among other things, poor engine

performance may he caused by leaking
valves, incomrect valve clearances, a leaking
head gasket, or worn pistons, rings and/or
cylinder wallz. A cylinder compression chack
will help pinpaint these conditions and can
alzo indicate the presence of excessive
carbon depasits in the cylinder head.

2 A compression gauge with a threaded
adaptor to fit the spark plug hole threads in
the cylinder head will be raquired. Depending
an the outcome of the initial test, A squirt-type
oil can may also be nesded.

28.2 Vertical adjuster (arrowed)

. \

28.3 Horizontal adjuster (arrowed)

3 Make sure the valve clearances are
correctly set (see Section 23) and that the
ovlinder head nuts are tightened 1o the comect
torque setting (s2e Chapter 2.

4 Refer to Fawt Finding Equipment in the
Reference section for details of the
compression test. Refer to the specifications
at the beginning of this Chapter for
comprassion figures,

30 Engine oil pressure - check

Vol

1 The XJE models are fitted with an oil level
sengor and waming light (sea Chapter 8 for
further information). If a lubrication problem is
suspected, first chack the oll lavel (see Daily
(ore-ride} checks).

2 If the oil levsl iz correct, an oil pressure
check must be carried out. The check
provides usaful information sbout the

condition of the engine's lubrication systam.
3 To check the oil pressure, a suitable gauge
{which screws

and adapter inta  the




crankcase) will be needad. Yamaha provide
the components (Pt. MNos. 90890-03153
(gauge) and S0BS0-03124 (adaptar)) far this
purpose, of a gauge can be obtained
cammarcially, but make sure it comsas with
the correct adapter, othenwise this will have to
ba purchased separately from Yamaha, You
will also need a container and some rags to
catch and mop up any oil that gets lost in
betwean removing the main oil gallery plug
and installing the gauge. Gheck the engine oil
lavel aftar inslaling the gauvge and replenish if
necessany (zee Daily (ore-ridel checks),

4 Unscrew the main oil gallery plug, located
an the lkeft-hand side of the engine just balow
tha timing rotor/pick-up coil cover, and swiftly
screw the gauge assembly in its place (see
illustration).

5 Warm tha engine up to normal operating
temperaturs],

6 With the engine spead at 1000 rpm the oil
prassure should De similar to that given In the
Spacifications at tha start of this Chapier.
Stop the engine.

T Fit & naw O-ring onto the main oil gallary
plug. Unscrew the gauge assembly and
immediately install the plug, tightening it to
the torgue setting specified at tha beginning
of the Chapter.

8 Chack tha oil leval {see Daily (pre-ride)
checks) and replenish If necessary.

8 It a gauge is unobtainable, or if you just
want to check that oll is circulating after an
engina rebuild, slacken the oil gallery check
bolt in the front of the right-hand side of the
cylinder head - there is no need to remove it
{sew lustration). Remove the spark plugs
(see Section 2) and fit them back into thelr
caps, then lay the plugs against the cylindar
head with their threads contacting it. Check
that the kill switch is in the "RUN" position and
the transmission is in neutral, then turn the
ignition switch OMN and turn the engine over on
thie starter motor. Ol should begin to seep out
of the oil check bolt, Do not operate the

30.4 Main oil gallery plug [arrowed)

starter motar for an excessive period of time
Turn the ignition OFF, refit the spark plugs
and tightan the check balt securaly.

10 if the pressure Is significantly lower than
the standard, aither the pressura raliet valve is
stuck open, the oil pump or its drive
mechanism Is wormn, the oil strainar or filtar is
blocked, or thare is other engine damage.
Aleo make sure the correct grade oil is being
used. Begin diagnosis by checking the oil
filter, strainer and relief valve, then the oll
pump (see Chaptar 2). If thesa itams chack
out ckay, chances are the bearing oil
clearances are excessive and the engina
naeds o be ovaerhaulad.

11 If the pressura is too high, either an oll
passage s clogged, tha relief valva is stuck
closed or the: wrong grade of il is being used.

X

Warning: Petrol (gasoline) s

31 Fuel hoses - renewal
extremely flammable, so fake
extra precautions when you

work on any parl of the fuel

system. Don't smoke or allow open flames
or bare light bulbs near the work area, and

30.9 0il gallery check bolt {arrowed)

don't work in a garage where a natural
gas-type appliance is present. If you spill
any fuel on your skin, rinse it off
immediately with soap and water. When
you perform any kind of work an the fuel
system, wear safety glasses and have a fire
extinguisher suitable for a Class B type fire
{flammable liquids) on hand.

1 The fusl delivery hoses should ba renewed
after 8 few years regardless of their condition.
2 Remove tha fuel tank i(see Chapter 3.
Disconnact the fuel hoses from the
carburettors, noting their routing (see Chapter
3 i raquirad). It is advisahle to make & sketch
to ensure correct installation,

3 Secure the new hoses to the unions using
new clamps. Run the engine and check for
leaks before taking the machine cut on the
road.

XN

1 Fork oil degrades over a period of tima and
lzzes its damping qualities. Refar to the fork
uil ranawal procedurs in Chaptar 5. The forks
do not need to be complately disassembled,
though they must be removead.

32 Front forks - il renewal
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Specifications

General

Typa
Capacity

AJR1300 ...,
Bore

XIR1300
Stroke

Enmpr&ssanr'ratlu A e A R e R N A e e e

Cylinder numbermg STy
Clutzh

B T o I e N R L e S T S PR PR g

Fral drive ... .ccocicas

Camshafts
Intaka lobs height
Standard

Service NIk ITIN) o

Exhaust lobe height
Standard .
Service 1|m|T mn]
Journal diarmeter .

ROl o BT BN ™ o s oty o 9 S g R gm S, 34
Journal ofl CIearanos .« . - i v crioer pria e bR A E e e b

Rurcut (rrax)

Cylinder head
Warpage (max}

Cylinder bores
Bere diametar
KJA1200
Staebard oo s

Service limit fmas) ... ...,

KJR1300

Slandard .

Service IlrnPt {rnax}
Creallity {out-of-round) [max}
Taper (max) .

Cylinder mmpreaﬁlmn

Pistons
Piston diametar
XJR1200
Measiring point

B B o e e i s b AT U G s R e

XIR1 300
Maasuring point

1000 t0 20071 modeals ... e e e e e
PHC T ool S e R el S S e Ea el

Efant‘larrj

Piston-to- malaﬂrance

EIRTz200
Standard ......
Sarvice limit (max) .
¥JR1300
SIAANPE iy e s e

Barvice limit (max) .
Fistan pin diameter ,

qulunplnhuredumulurmpl:-.ltm
Fiston pin-to-pin bore glearance ... ... .o oo iiia i

Four-stroke in-line four, alr cooled

11B8 &c
1250 ce

77.0 mm

78.0 mm

B38 mm

9.7 to 1

1 1o 4 from left to right
Wat muiti-plate
Five-speed constant mesh
Chain

A5.95 to 36.05 mm
35,85 mim

3885 1o 36.05 mm
35.85 mm

24967 to 24960 mm
25.000 to 25.021 mm
0,020 1o 0.054 mm
0.03 mm

0.03 mm
0.1 mm

TE.96 to 77.02 mm
77.1 mm

79.040 te Fo.01 mim
9.1 mm

005 mm

0.05 mm

see Chapter 1

2 mm up from skirt, at 90° 1o piston pin axis
76920 ta 76980 mm
¢ 0.50 mm

3 mm up from skirt, at 90° to piston pin axis
5 mm up frem skirt, at 90° to piston pin axis
T8.970 to 78.985 mm

none

0.03 10 0.05 mm
0.1 mm

0.015 o 0.040 mm
0,15 mm

17.991 to 18.000 mm
18.004 to 18.015 mm
0.004 to 0.024 mm
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Piston rings
Top ring
Type

RINGWIGH . ..

Rirug and gap installed) ... ...........
Piston ring-to-groove clearance |, ., .,

2nd ring
Typs

RNGWIGHR . .o oot ettt

Ring thickness ...............

Ring =rd gap {irrstalled:l
KIR1200 | s
XJR1300 .

Pigton ring- io—gfomfe l:iea.rance

il ring

KJR1200
Hing width |
Riing tmckneﬁs
Side-rail end rgap ﬂnsta]led}

Plstunnngt{:.-gmwedaamnca....._..._............._.._

XIA1300
Ring width .
Hing thm:knass
Side-rail end g:lp [|n5la|led}

Plstan ring-ta-groove clearance

Valves, guides and springs

Valve clsaranoas ... ..o oiuae .

Iitake valve
Stemn diametar

e 1= (g0 1y OO RRNERNRRE S VRPN R PR

Service lmit fmin) ... ... L. oL

Guide bora diameter
Starmdard .

Senvice limit {msxj ...........

Stem-to-guide clearance
Standard . .
Service I|m|T ’maﬂ

Head diametar ., ...

...........................

Face widih
1 T R Sk e S R S R R A AL P 4
e BT HORITREER oo oo v s e WM 0 B A e S s

Stem runout (max)
Exhaust valve

Stern diameter
Standard .
Service 1|m|1 JmIn]

Guide bore diameter
Standard . .
Service hmll n:mmcj

Stem-to-guide -:Iaaranr.a
Slandard . e
Service imit I'I‘n&x}

Hea e - s T R e e bk b e 4 e

Fazawidth . . ovovcvrvon.
Saal width |
Margin thickness . . .. . .,
Stesm runout (max} . ...........
Valve springs
Free length —
Standard
hinimurm - ;
Frea langth — nutar apnng
Standard .. ..... ;
htirirrm .
Soelng band 1max:|

inrer spring

IR ot v e i e b e b T e A e R
EITREIRY .o . oo o e R T A B, W S R R S e

Bamrel

3.05 mm

1.0 mm
Standard

0.20 to 0.35 mm
0.04 to 0.08 mm

Taper

3.0 mm

1.2 mim
Standard

0.20 to 0.35 mm
0.35 to 0.50 mm
0,03 to 0.07 mm

2.8 mm

2.5 mm

0.2 to 0.B mm
0.0 to 0,025 mm

2.9 mm

2.5 mm

0.2 to 0.5 mm
0.050 to 0,155 mm

zea Chapter 1

5.475 to 5.490 mm
5.445 mm

5,500 t0 5512 mm
5.55 mm

0.010 to 0.057 mm
0.08 mm

28910 29.1 mm
1.98 to 2.55 mm
0.9 ta 1.1 mm

0.8 to 1.2 mm

0.01 mim

5460 ta 5475 mm
5.430 mm

5.500 to 5.512 mm
5.552 mm

0.025 to 0.052 mm
0.1 mm

24.9 10 25.1 mm
1.98 to 2.55 mm
0.9 to 1.1 mm

0.8 10 1.2 mm

0.01 mm

39,65 mm
Ir.smm

41.1 mm
39.0 mm

1.7 mm
1.7 mm

Maximum
0,80 mim
0.1 mm

Maximum
0,60 mm
0.75 mm
0.1 mm
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Clutch
Friction plates
Thickress
b pats 1 (o (o P A
Service lmit (min _.......
Plain plates
BRI ot ot i g s sins
Thickness ..........
Warpage {max) -
Pushrod bend Ilnmt
Diaphragm qrwlng free halghl |:r=1||||rr|Lm‘1:|I
Diaphragm spang warg limit . ;

Lubrication system
Oil pressune . :
Ralisf valve Dpanlng pre-ssure

By-pass valve setting pressme ...........................

Qi pump

Irnrer roter bp-to-cuter rotor clearance
Standard . i
Sarvice rlr!lll {!:ldx] e

Chuter rotor-to-body clearance
Standard .
Sarvice Ilml'l {ma:-c]

Fotor end-fioat
Standard .
Service |II'I'|IT {rnax}

Crankshaft and hearlngs
hain bearing oil clearanca

B o L e e

Service limit {max) .
Aurout (rax)
KIR1200 ........

Connecting rods
Big-end sida clearance
Standard |
Sarvice Ilmll :rna:a:;l
Eig-end cil clearance
Standard .
Service Ilml't {male

Transmission
Gear ratios (no. of teeth]
Fomary reduction ... ................
Final reduction
1905 to 2000 madels. ... ..o rerrray

4L W pgats - | SRR S e S SRR i i

1Bl QEar - o v a s s mas s

ddgear, ...

B TIEENS. oo s won v oy o 0w o e i e R S R

Sthegmar . o d G e
Shaft runout (max)
WIR1200 ...

Selector drum and forks

Selector fork shal runoUt (MEK) v v v vsasamrerre s eama .

Torque wrench settings

Altarnator drive shaft bearing retainer’seal housing screws - . .......
Cam chaintensionerbladabolt .. ... ... . .. cccciiiiianana
Carm chain tenshoner capboll . ... ..o i il ieidaa e
Cam chain tensioner mounting bodts . ... Lo i iiae e

2891331 mm
2.8 mm

)

1.9t 2.1 mm
0.1 mm

0.3 mm

6.0 rmam

0.7 rmm

see Chapter 1
70 to 84 psi (4 80 to 5.6 Bar)
26 to 32 psi (1.80 ta 2.2 Bar)

012 1o 017 mm
0.2 mm

.03 1o 0.08 mm
015 mm

.03 to 0.08 mm
0.15 mm

0.030 to 0.064 mim
0.09 o

0.03 mm
0.02 mm

0.160 to 0262 mm
0.5 mm

0.017 to 0.040 mm
D.0B mm

1.750 to 1 {98/56T)

2.235 10 1 (38/17T)
2,167 to 1 (39/18T)
2857 101 {40/14T)
2,000 to 1 (38/18T)
1,571 to 1 {(33/21T)
1.292 10 1 {31/24T)
1,915 ta 1 {29/26T)

0.08 mm
0.06 mm

01 mm

10 Mm
10 M
20 Nm
10 Nm
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Torque wrench settings l:nontmued]

Camshaft holder bolts ... ... 12 Mm
Camshaft sprocketbolfts ... .. 20 Mm
Clutch covar bolis . e B A B P e et e SRR MER)
Clutch diaphragm sprlng borts ................................ 3 Nm
el et BanE e . . . o smr s o e e e S sk 30 MHm
Ciutch master cylinder clampbolts .................co00veven..  10NmM
Clutch nut . 70 Nm
Clutch relsase :;:.fﬁru:lar o & Nm
Clutch ralease cylinder balts .. ........ ... 10 Wm
Connecting rod cap nuts

Initial setting (see Taxt) .. .. o vivaniiiiiaas R e -~ [
Final setting . e i R R S L T s AT
Granmasaﬁmmbﬂlts PO PO |-~ | |
Crankcasa Bmmbols .. ... ..cooinmoeiiismsacncrsnsiiasasa 24NM
Crankcase 10mmbolts ... .........c0vvvnnn. 35 Mm
Cylinder block mut - Lo c s il ia e G e e 20 Nm
Cylinder head nuts

B gpc e 110 e e T L T e L LT e L S R R N MR b . %) )
Plain nuts . . S e R e e VT
Erugine movnting ho[ts

Lipper rear mounting brackets, lowerframeabaolts ..._........... BHNmM
Uppar rear mounting brackets, upper frame bolts .. ............ 48Nm
Lipper rear engine bolt nut . L B e AT St e s
Fruntmnuntlngbrackﬂls.frambﬁlts S e T r S ST T W |
Fromt engine Bof Ut . ... verriiraassonisvanassasrsnns G4 Mm
Torguea link bracket nuts . S R e FR A T A b el A < [
Exhaust:u&lectﬂrbaxbrsdcethudts i e e e SHERETRTT
FrameoradimBols ... iciiiaiivriveiseniivisaiadensanss obMM
Footrest bracketbolls ......c.cvoviinasiesesiriinimmannanan: 28 Nm
Gearchange shaft centralising spring Im:anng P & e e g s rg 22 Nm
Idlafreduction gear shaft retainer bolt .. .. 7 Mm
Ol coaler hosa bolts | U 5 B, SOl st ol s St - 121
Oilmnlarmnuntlngholts_......_.._......_............._.._. 10 Nm
Ol pump assembly SCTEWS . . . & - vvrevrrnrasane s irm s e asana TN
Qilpumpmourting Bolts ... . i iiai i aaaaas THNM
ENTEIARE DO i L e e e b e e e e e e TN
Cil sump bolts . ' U PR O RPN 1. 11
Pick-up coil baseplate BB L R e R 4 Mm
Pick-up coll cover screws . 7 Nm
Sprocket cover bolts ... ... ST Ry ZENm
Starter clutch bolts |:1£IE|5 and1996nwdel3:| 25 Nm
Stopper arm bolt . L 10 Nm
{17 1y 00 g Lo e R e Pl S e A e P S PR P XS 45 Mim
Timing rotor/pick-up coil cover bolts . .. ’ § Mm
Transmission input shaft beﬁrlng retamer piale SCFEWS | 10 Mm
Valwvecovarbols ..o e 10 Mm

1 General information

The engine/ransmission wunit i3 an air-
cooled in-line four cylinder with four valves
per cylinder. The walves are operated by
double overhead camshafts which are chain
drivan off the crankshaft. The
enginatransmission assembly is constructed
from aluminium alloy. The crankcasze s
divided horzontally.

The crankcase incorporates a wel sump,
pressure-fed lubrication system which uses a
gaer-driven, dual-rotor oll pump (one set of
rotors for the engine and the other for the oil
caolar), an ol filter, reliaf valves and an oil
level switch

A Hy-Vo chain running off the crankshaft
drives a shaft which has the alternator on its
left-hand end and the starter clutch on its
right-hand end.

Power from the crankshaft is routed to the
transmission via tha clitch. Tha elutch Is of
tna wet, multi-plate type and is gear-driven off
the crankshaft. The transmission is & five-
speed constant-mesh unit. Final drive to the
rear whesal is by chain and sprockets,

2 Operations possible with the
engine in the frame

The components and assemblies listed
helow can be removed without having fo
ramove the engineftransmission assembly

from the framea. If howsawver, a number of areas
raquire attention at the same time. removal of
the engine is recommeanded.
Valve cover
Camsharts
Cam chain
Cylindar haad”
Cyiinder block, pistans and piston rAngs
Ciufch and starter alutch
Gaarchange mechanizm (extemal
components)
Alternator
Starter motor
Pick-up coil assambly
Ol filtar and coolar
Qi sump, off stramer and ofl pressure refief
valves
Ol pump
‘see Note at beginning of Section 12
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3 Operations requiring engine
removal

It is necassary 1o remove the
angine/transmission assembly from the frame
o gain access to the following components.

Crankshaft and bearings

Connecting rods and bearings

Transmizsion shafts

Selector drum and forks

Aitarnator drive shaft, starter clutch and

idlefreduction gaar

4 Major engine repair -
general information

1 ltis not ahways easy 1o determine whan or if
an engine should be completely overhauled,
as a number of factors must be considerad.

2 High mileage is not necessarily an
indicaticn that an everhaul |2 needad, while
low mileage, on the other hand, doss not
preciwde the need for an overhaul. Freguency
of servicing is probably the single most
important consideration. An engine that has
regular and freguent ol and Tiller changes, as
weall as other required maintenanca, will most
likely giva marny miles of raliabla service.
Caonversaly, a neglectad engine, or one which
has mot been run in properly, may require an
ovarhaul very aarly in itz lifa.

5.5 Unscrew the lower nuts (arrowed) and
remove the bracket

3 Exhaust =zmoke and excessive oil
consumption are both indications that piston
rings andfor valve guides are in need of
attention, although make sure that the fault Is
not due to oil leakage.

4 If the engine is making cbvicus knocking or
rumbling noises, the connecting rods andior
miain beanngs are probably at fault.

5 Loss of power, rough running, cxcessive
valve train noise and high fuel consumption
may also point to the need for an averhaul,
espacially if they are all presant at tha same
time, If a complete tune-up does not remady
the situation, major mechanical work Is the
only solution.

B An engine overhaul generally involves
restoring the intamal parts to the
specifications of a new engine. The piston
rings and main and connecting rod bearings
are usually renewed and the cylindar walls
honed or, if necessary, re-bored (oversize
pistons are available for 1200 madals only),
during & major overhaul, Generally the valve
seats are ra=ground, since they are usually in
less than perfect condition at this point. The
end result should be a like new enging that will
give as many trouble-free milas as the
criginal

7 Betore baginning the engine overhaul, read
through the related procedures to familiarize
yoursell with the scope and requirements of
tha job. Cverhauling an engine is not all that
difficult, but it is time consuming, Flan on the
motarcycle baing tied up for a minimurm of
two weeks, Check on the availability of parts
and make sure that any necessary special
tools, equipment and supplies are obtained in
Acvance.

8 Most work can be done with typical
workshop hand tools, although a number of
precision measuring tools are required for
inspacting parts to determine if they must be
renewed, Often a dealer will handle the
inspection of parts and offer advice
concerning reconditioning and renewal. As a
genaral rule, time is the primary cost of an
overhaul so it does not pay to install worn or
substandard paris.

9 As afinal note, to ensure maximum iife and
minimum trouble from a rebuilt engine,
everything must be assembled with care in a
spotlessly clezn environment.

5 Engine -
removal and installation

HE

Caution: The engine is very heavy. Engine
ramoval and installation should be carried
out with the aid of at least one assistant.
Personal infury or demage could occur if
the engine falls or Is dropped. An hydrawlic
ar mechanical floor jack should be used to
support and lower or ralse the engine if
possible.

Removal

1 Suppornt the motorcycla on its cantrastand.
Work can be made easier by raising the
machine to 8 suitable working height an an
hydraulic ramp or a suitable platform.
Make sure the motorcycle is secure
and will not topple over (see Saction 1 of
Tools and Workshop Tips In the
Reference saction). Whean discaonnacting
any wiring, cables and hoses, it iz advizable
to mark or tag them as a reminder to where
they connect, and to make a note of their
rauting.

2 If the engine is dirty, particularly around its
miountings, wash it thoroughly before starting
any major dismantiing work. This will make
work much easier and rule out the possibility
of caked-on lumps of dirt falling into some
vital component.

3 Remove the seat and side panels (see
Chapter 7).

4 Remove the fuel tank and the exhaust
systam (sea Chapter 3).

5 Drain the engine oil (see Chapter 1)
Remove the oil cooler with its feed and return
pipes (ses Section 7). Unscrew the nuts
securing the cooler hose bracket and remove
the bracket (see illustration).

& Undo sach gir duct screw and remove the
ducts, noting how the pegs locate in the
grommets [see illustrations). Nole thal each
duct is marked with an L or R to denote its
sida.

T Disconnect the negative i-ve) lead from the
battery, then disconnect the positive (+ve)
lead (see Chapter 8). Unscrew the bolt
securing the negative cable to the back of the

5.8a Undo the screws (arrowed) . . .

5.6b ... release the pegs from the

grommets . ..

5.6¢ ...and remove the air ducts
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Y us

5.7 Pull back the rubber boot, then unscrew
the bolt (arrowed) and detach the lead

angina and detach the cable (see
ilustration}. Replace the bolt afterwards.

& Femaove the carburettors (see Chapter 3).
Flug the intake manifolds with clean rag.

8 Displace the clutch release cylinder (see
Section 20]. Thare is no need o disconnect
the hydraulic hose from the cylindar, but
ralease it from its guides on the left-hand
fram= downtube then remova tha guides from
the frame as it is easy for them 1o be knocked
and damagad whan manoauvrng the angine
out, After the left-hand front mounting bracket
has been removed slip the hose cut from
between the engine and frame and sacure the
releasa cylinder clear, Note: Dot operate the
clutch iaver while the relsase cylindar js
remaved ar the piston will be forced out.

mounting bolt holes to

HINT
I— prevent the piston creeping

oul, or from being displaced should the
lever be accidentally pulled in

Wrap some cable ties around
the piston and through the

10 Remove the front sprocket (see Chap-
ter 5j

11 Disconnact the breather hoge from the
crankcass (see illustration). Draw the air filtar
nousing drain hose and the fuel tank drain and
breather hoses out of the guide on the back of
the engine [see illustration).

12 Unseraw the boll: securing the exhaust
collector box bracket and remove it, noting
how it fitz (see illustration).

neutral/oil level sensor (B) and sidestand
switch (C) wiring connectors

5.11a Detach the crankcase breather
hose ...

13 Trace the wiring from the alternator and
disconnact it at the connector (see
illustration). Relzase the wiring from any clips
or tias as nacassary, noting its routing, and
caoil it so that it does not impade angine
removal.

14 Trace the wiring from the ignition plek-up
coil on the left-hand sids of the engine and
disconnact it at the connector (see
illustration). Aslzase tha wirng fraom any clips
of ties as necassary, noting its routing, and
coil it so that it does not Impede engine
removal,

15 Tracse the wiring from the neutral switch
and oil leval sensor and discannact it at the
connector. Release the wiring from any clips
or ties as necessary (Lhere is no need to
redease the wiring from the engine mounted
clamps), noting its routing, and coll it so that it
does not impsds angine removal.

out of their guide

16 Trace the wiring from tha sidestand
awitch and disconnect 1t at the connectar.
Release the wiring from any clips or ties,
noting its routing, and feed it down to the
switch.

17 Pull the spark plug caps off the spark
plugs and secure them clear of the engina
(sae illustration).

18 Pull back tha rubber cover on the starter
motor terminal, then unscrew the nui and
detach the lead (see illustration). Secure it
clear of the engina.

19 At this paint, position an hydraulic or
mechanical jack urder the engine with a block
of wood between the jack head and crankcase.
Maka sura tha jack is cantrally positioned so
the engine will not topple in any direction whan
the last mounting bolt is removed. Take the
weight of the sngine an the jack. It is alse
advisable 1o place a block of wood between

5,12 Unscrew the bolls (arrowed) and
remove the bracket

& L :.l L.
5.17 Puli the caps off the spark plugs

5.13 Disconnect the alternator wiring

connactor

5.18 Unscrew the nut and detach the lead
from the starter motor
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5.20a Unhook the brake light switch spring [arrowed) . . .

5.20b ... then remove the blanking caps and unscrew the bolts

(arrowed)

(arrows) - note the engine protection bars shown are not fitted as

standard

the rear whee! and the ground, or under the
swingarm, In case the bike tits back onto tha
rear whesl when the engine is removed. Chack
around the angine and frame 10 make gure that
all wiring, cables and hoses that neaed 1o be
disconnected have been disconnected, and
that any remaining connectad to the engine are
nat retained by any clips, guides or brackets
conneclted to the frame. Check that any
protruding mounting brackets will not gat in the
way and remove them if necessany.

20 Unhook the rear brake light switch spring
from the brake pedal (see illustration).
Remove the hlanking caps from the rider's
right-hand footrest bDracket bolts, then
unzcrew the bolts and displace the bracket
{see Mlustration). Tiz it to the frame making
sure no strain i placed on the brake hoza.

21 Unscrew the bolis securing the engina
frant mounting bolt brackets to the frame and
ramove tham, noting how thay fit (sea
illustration). Slip the ciutch hose out from

5.21¢c Unscrew the nut and remove the
bracket...

5.21d ... then withdraw the front
mounting bolt and remove the sleeve

5.21b Slip the hydraulic hose out from between the engine and

frame

betwean the angine and frame. Unscraw tha
nut on the right-hand end of the bolt and
ramove the bracket, then withdraw the bolt
with the lefi-hand bracket and remove ths
sleove [see [lustrations). Note that it's
comman for the bolt to become corroded In
the sleeve, in which case the bolt will bring the
sleeve and left-hand mounting rubbar with it

22 Unscrew the bolts securing the right-hand
frame cradle and remove it [see illustration).

23 Unscrew the nuts and withdraw tha bolts

5.22 Unscrew the four bolts and remove
the frame cradle section
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5.23a Unscrew the torque link bracket bolt
nuts . ..

securing the torgue link bracket to tha engine
and frame and ramove it, noting how It fits
{see illustrations). Remove the sleeve from
the bearing in the engine for safekeeping (see
illustration).

24 Make sure the angine i propery
supported on the jack, and have an assistan?
support it as well. Unscrew the nut on the
upper rear mounting bolt and withdraw the
balt {see illustrations).

25 Unscrew the bolts securing the right-hand
upper rear mounting bracket to the frame and
remove it, noting how i fits (see illustration).
Mote the spacer in the upper frame bolt bore

5.250 Mote the spacer and baarlrl-g in the
upper frame bolt bore

o T =
5.23b ...then withdraw the bolts . . .

{see illustration). Also note the R marking
which denotes this as the right-hand
bracket.

28 Wrap some rags around the vulherable
parts of the framea to prevent damage if the
anging contacts it (see llustration). Carsfully
manoeuvte the enging out from the right-hand
side, noting that it is very heawvy. Nota tha
damping rubbers in the front mounts and
remove them for safekeeping if looze (see
ilustration).

27 If requirad unscrew the bolts securng the
laft-hand upper rear mounting bracket to the
frame and ramove it, noting how it fits (see

o . =

5.26a Protect vuinerable parts of the
frame with rag, then carefully remove the
engine from the right-hand side

5.23d Withdraw the sleeve from th
bearing in the engine

b &
5.25a Unscrew the bolts and remove the 2
bracket, noting how It fits

5.26b Remove the damping rubbers if
loose



2¢10 Engine, clutch and transmission

5.27a If required, unscrew the bolts . ..

illustrations). Mote the spacer in the upper
frame bolt bore (see ilustration 5.25b). Also
note the L marking which denctes this as the
l=fi-hand brackst.

Installation

28 Installation 15 the reverse of removal,
nating the following points:

® Check the condition of the front
maunting rubber dampers and renew them if
damaged, deformed or detericrated (see
illustration 5.26b).

& Check the conditlon of the bearings and
bushes for the upper rear mounting brackets
and renaw the brackets if necessary (see
illustration 5.25b) - the bushes and beaaring
are not listed as being separately available.
On the model shown water had panetrated
the bearings which had consaquently becoms
rustad and gritty, though they did clean up
with rust remover and solvent. Graase tha
bearings before installing the brackets. Note
that the left-hand bracket (marked with an L)
must be fitted before the engine is installed,
but leave the frame bolts loose until all other
mauntings are installed, Similarly check the
bearing in the engine mount for the torque link
bracket — this bearing is available separately,
but the bush in the bracket for the frame
maount is not.

@ Make sure no wires, cables or hoses
become trapped betweaen the engine and tha
frame when installing the engine,

@ Fead the clutch hose between the engina
and frame befare installing the left-hand front
miounting bracket (see llustration 5.21b).

® Many of the engine mounting bolts are of
different size and length. Make sure the
carrect bolt is installed in its corect location,
with its washer if fitted. Install the boits and
nuts finger-tight only until they are all located,
then tighten them in the order balow to the
torque settings specified at the beginning of
the Chapter. Do not forget to it the sleeve for
the front mounting bolt, and smear the bolt
with grease to deler corrosion [(sea
illustration 5.21d).

@ First tighten the lower frame bolt on sach
upper rear mounting bracket, then tighten the
upper frame bolts, and finally the nut on tha
upper rear bolt, MNow tighten the front
mounting bracket frame bolts, followed by the
nut on tha front engine boll. Finally tighten the
nuts on the torgue link bracket, Also tighten
the framea cradle bolts, the lootresl bracketl
bolts and the exhaust collector box bracket
belts ta the spacitiad torgue sallingz. Mola
that if engine protection bars are fitted (as on
tha madel shown) yvou will have to tighten the
frame cradle bolts before locating the right-
hand front mounting bracket bolts as the bars
will get in the way.

® Make sure all wires, cables and hoses are
correctly routed and connected, and secured
by any clips or ties.

@ Refill the engine with the specifiad quantity
ail and check the level (see Chapter 1),

® Adjust the throttle cable freeplay and
engine idle speed (see Chapter 1),

@ Adjust the drive chain slack (see Chapter 1).
@ Start the engine and check that thers ara no
ol leaks.

6 Engine disassembly and
reassembly -
general information

Disassembly

1 Before disasasembling the engine,
thoroughly clean and degrease its external
surfaces. This will prevent contamination of
the engine intermals, and will also make
warking a lot easier and cleaner. A high flash-
point salvent, such as paraffin (kerosena) can
be used, or better still, a proprietary engine
degreaser such as Gunk, Use old
paintbrushes and toothbrushes to work the
solvant Inlo the varlous recesses of the
casings. Take care to exclude solvent or water
fram the electrical components and intake
and exhaust ports.

527b ...and remove the bracket

Warning: The use of peitrol
(gascline) as a cleaning agent
showld be avoided because of
the risk of fira.

2 When clean and dry, position tha engine on
the workianch, leaving suitable clear area for
working. Gather a selaction of smal
containers, plasiic bags and some labels so
that parts can be grouped together in an
eacily identifiable manner. Also get some
paper and a pen so that notes can be taken
You will also nead a supply of clean rag,
which should be as absorbent as possitle
3 Before commencing work, read throegh the
appropriate section so that some idea of the
nacessary procedura can be gained. When
removing components nots that graat force is
seldom required, unless specified {checking
the specifiad lorgue satling of the particular
bolt being removed will indicate how tight it is,
and therefere how much force should be
neadad). In many cases, a componant's
reluctance to be removed is indicative of an
incarrect appraach or remaoval method, or tha
usa of inappropriate tools — if n any doubt, re-
check with the text.

4 An engine support stand can be made from

short lengths of 2 x 4 inch wood bolted

togather inlo a reclancla o halp supporl the
engine if required (see illustration). The
perimeter of the mount should be just big

6.4 An engine support made from piecas
of 2 x 4 inch wood



Engine, clutch and transmission 211

enough to accommodate the sump within it
a¢ that the engine rests on its crankcase.
Alternativaly use [ndividual blocks of wood
wedged betwesn the engine and the work
surface.
5 When disassembling the eangine, k&&p
‘mated’ parts together (including, pistons,
connacting rods, valves, gears eto, that have
been in contact with each other during engine
aparation).
6 A complate engina/transmission
disassembly should be done in the following
general order with reference to the
appropriate Sections.
Remove the valve cover
Remove ifre camshalfls
Remaove the cylinder hasd
Remove the cylindar block and pistons
Remave the clutch
Bemove the pick-up coll assembly (see
Chapter 4)
Remaove the alternztor {see Chapler 8)
Rernove the sfarter molor (see Chaoter 8)
Remave the gearcheangs machanism
axternal companents
Remave the off sump
FRemove the oll pump
Separale the crankcass halves
Remowe the crankshaff
Ramove the connecting rods
Remove fhe transmigsion shafls
Remove the selactor drum and forks
Ramove the altermator driveshaft, starter
clufch and igle reduchon gear

Reassembly

7 Reassembly is sccomplished by reversing
the ganeral disassembly sequence.

T 0Oil cooler — removal,
inspection and installation

FFr

Mote; The off cooler can be removed with the
engine in the frame. If the engine has been
ramoved, ignore the steps which do not appy.

Removal

1 The cooler is located on the front of the
engina. Drain the angine oll (see Chapter 1).
For best and easiest access to the hosa union

7.3a Unscrew the bolt and remove the
pipe holder

7.2a Unscraw the bolts (arrowed) on each
side and detach the hoses from the cooler

. noting the washers, r.'.cﬂlars and
grommels .

bolts on the sump remave the axhaust systam
{see Chapter 3}, but this i3 only raally
nacessary il you do not have the appropriate
tools to access the bolts.

2 To remove the coeler without is feed and
retum pipes, unscrew the bolts securing the
hose unions to the cooler and dsatach the
hosas (see lustration). Unscrew the cooler
mounting bolts and lift it out of its bottom
mounting gremmet, noting how the lug
locates (see illustrations). Discarc the hose
union O-rings as new cnes must be used.

3 To remove the cooler with its feed and
return pipes, unscrew the balt securing the
pipe holder bracket (see illustration).
Unscrew the bolts securing each pipe union
to the sump and detach the pipes [see
illustration). Unscrew the cooler mounting
bolis and lift it out of ita bottom mounting
grommet, noting how the lug locates, Discard

T.3b Unscrew the bolts (armowed) on each
side and detach the pipes from the sump

? 2b th::mw the cooler mounting
baolts . . .

. and lift the cooler Iug out of its
grammaat

the pipe union O-rings as new onas must ba
dsed (see illustration).

4 To remova the pipes but keave the cooler in
place, unscrew the bolt securing the pipe
holdar brackat [sea Illlustration 7.3a).
Unscrew the bolts securing each pipe union
te the sump and detach them (see
illustration T.3b). Unscrew the bolts secuning
the pipe unions to the cooler and detach them
[see illustration 7.2a). Discard the hose and
pipe union O-rings as new onas must be used
[see lllustration 7.3c).

Inspection

8 Check the cooler fins for mud, dirt and
insects, which may impede the flow of air
through the radiator. If the fins are dirty, clean
the coolar using water or low pressure
comprassed air diractad through the fins from
the rear of the radistor. If the fins are bant or

T.3c Discard the O-rings and fit new ones
on installation
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distorted, straighten them carsfully with a
screwdrivas. If the alr flow s restricted by bant
or damaged fins over more than 20% of the
cooler's surface area, renew the coolar.

Instaliation

6 Installation is the reverse of removal, noting
the following:

@ Always use naw D-rings on the hose and
pipe unions and smear them with grease.

@ Check the condition of the cooler mounting
grommets and ranew them if they are
damaged or deteriorated.

& Fill the engine with the specified quantity of
oif and chack the level [ses Chapter 1).

8 Valve cover - s
removal and installation o
by

Note: The valve cover can ba removed with
the engine in the frame, If the engine has been
remaved, ignore the sfeps which do not apoly.

Removal

1 Remove the fuel tank (see Chapter 3). On
2002 modeis onwards, remove the  air
induction systarm [AIS) (see Chapter 3.

B.8 Fit the gasket into the groove in the
COVer

2 Unscrew the ail cooler mounting bolts and
tiit the cooler forward (see illustrations 7.2b
and ¢). Use a lang screwdriver o accass
the air duct screws, otherwise you may
have to lift the cooler out of its bottom
mount, In which case unscrew the pipe
holder bolt to give some freeplay (see
illustration 7.3a).

3 Undo each air duct screw and remove the
ducts, noting how the pegs locate in the
grommels (see illustrations S.6a, b and c).
Mote that each duct is marked with an L or R
to cenote its side.

4 Pull the spark plug caps off the spark plugs
and position them clear of the valve caver
{sea illustration 5.17).

& Unscrew the bolis securing the valve cover
and ramove it (see illustrations). If the cover
is stuck, do not try to lever it off with a
screwdriver, Tap it gently around the sides
with a rubbar hammer or block of wood to
dislodge it.

Installation

6 Examine the valve cover gasket for signs of
damage or detarioration and obtain a new ane
il necessary. Similarly check the rubber
washars on the cover bolis for cracks,
hardaning and deteriaration.

8.5b ...and lift the valve cover off the engine

7 Clean the mating surfaces of the cylinder
head and the valve cover

B Fit the gasket into the valve cover, making
sure it locates correctly into the grocve (see
illustration). Use a few dabs of grease o
kaep the gaskat in place whila tha cover is
fitted.

8 Apply a suitable sealant to the cut-outs in
the cylinder haad whare the gasket half-
circles fit {see illustration). Position the valve
cover an the cylinder head, making sure the
gasket stays in place. Install the cover bolis
with their rubber washers and tighten them to
the torque setling specified at the beginning
of the Chapter (see illustration),

10 Install the remaining componeants in the
reverse order ol removal.

. ' o
9 Cam chain tensioner - F
removal, inspection and o
installation 3‘:
MNaote: The cam chain tensiongr can be

reroved with the engine in the frame.

Removal

1 For best access, remove the carburatiors
(see Chapter 3).

the head (arrow)
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withdraw the springs (one fits inside the
other)

2 Unsorew the tensioner cep boll and
withdsaw the springs from the tensionar body
(zee illustration).

3 Unscrew tha two tensioner mounting bolts
and withdraw the tansioner from the back of
the cviinder block, noting which way up it fits
(sea illustration).

4 Remove the gasket and discard it as a new
pne must be used.

inspection

B Examine the lensionar
signs of wear or damage.
6 Release the ratchet machansm and check
that the plurger moves freely in and out of the
tenslonar body (see illustration).

7 If the tenzioner or any of its components
are woarn or damaged, or if the plunger s
saized in the body, tha tensioner must be
renewed, Individual internal componants are
nat avallable,

components for

Installation

8 Releasa the ratchet mechanism and prass
the tansizner plunger all the way into the
tensioner body (see illustration 9.6).

9 Fit a new gasket onio the tensioner Dody,
then fit the tensioner into the engine, making
sure the ratchet release lever is on the bottom
{see Illustration). Tighten the bolts to the

F .

9.10a Install the springs .. .

9.3 Unscrew the bolts (arrowed) and
ramove the tensioner

torque setting specified at the beginning of
the Chapter.

10 Check the condition of the sealing wasnar
on the cap belt and rensw it if it is worn or
damaged. Install the springs and cap bolt and
tighten the bolt to the specified torgue setting
(see illustrations).

11 Unscrew the bolts securing the timing
rotarpick-up coil cover on the left-hand side
of the engine and remove tha cover (see
illustration 11.2). Discard the gasket as a new
ona must be used. Turn the crankshaft anti-
clockwise through two full turns using a
socket on the rotor bolt (see illus-
tration 11.3a). Thiz will allow the tensioner to
satb itsell propearty, Install the caver using a
new gaskat, end tighten the screws to the
torqua selling specified at the beginning of
the Chapter (see illustrations 11.33a and b).
12 It is advisable to remove the valve cover
(see Section 8) and check that the cam chain
i tensioned and all the timing marks ara in
alignment {see Section 11). If the chain is
slack, the tensioner plunger did not release
when the spring and cap bolt were installed.
Remove the tensioner again and ra-chack it
Again check the timing marks [(see
Section 11), then Install the valve Ccover
{see Section B,

13 Install the carburettors (sse Chapter 3).

9.10b .

9.6 Relsasze the ratchet machanism to free
the plunger

9.9 Install the tensioner using a new
gashkeat

10 Cam chain, tensioner blade i“
and guides - removal, §
inspection and installation Ny

Note: The tensioner blade and guides can be

removed with the enging in the frame. The

angine must be rermoved and the crankcases
separated o remave the cam chain.

Cam chain

Removal
1 Remove the engine (see Section 3).

. « then fit the cap bolt with its washer
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10.8 Unscrew the belts (arrowed) and
remove the cam chain top guide

2 Separate the crankcase halves (see Sec-
ticn 25).

3 Remove the crankshaft (see Section 249).

4 Remove the cam chaln fram the crankshaft,
Inspection

5§ Check the chain for binding, kinks and anv
obvious damage and renew it if necessary.
Check the camshaft and crankshaft sprocket
teath for weoar and ranaw the cam chain,
camsheft sprockets and crankshaft sprocket
as a set If necessary.

Installation

6 Loop the chain around the crankshaft, then
install the crankshaft (see Saction 29).

Tensioner blade and guides

Removal
7 Remove: the valve cover [seae Section B).

10.8a Prise the guide out, noting I';aw the
lugs locate . . .

8 To remove the cam chain top guide,
unscrew the four bolts securing it to the
cylinder head and remove it, nofing which way
round it fits — there should be an arrow
pointing to the front, but If not mark your own
as the guide should be installed the same way
round (see llustration).

8 To remove the cam chain front guide, prise
it up out of the cutout in the cylinder head and
withdraw it from the engine, noting which way
round it fits and how it locates (see
illustrations). Nota that the blade could be
difficult to remove ae it is a tight fit with the
exhaust camshaft in place. If you expernance
difficully reamoving the guide and are likely to
damage it, remove the exhaust camshaft first
[see Section 11).

10 To remove the cam chain tensioner blade,
first remove the cylinder block (see Sec-
tion 15), but leave the gasket in place.

10.13a Tensioner blade seat (arrowed)

10.8b ... and withdraw it from the engine

Unscrew the lensioner blade pivot pin bolt
and remove the washer, then withdraw tha
spring and rod (see illustrations). Lift the
tensioner blade out, noting how It fits (see
illustration). Discard the washer if it is
damaged or deformed. Now remove the
base gasket. Discard it as a new ong must ba
used.

Inspection

11 Check the sliding surfaces of the blade
and guides for excessive wear, deep grooves,
cracking and other obvious damage, and
renaw them if necessary.

Installation

12 Apply some clean engine ¢il to the chain
and the faces of the blade and guides before
Installing them.

13 Before installing the tensioner blada fit a
new base gasket [see Section 15 Install the
tensioner blade [see lllustration 10.10c),
making sure its base locates correctly in the
seat (see illustration). Install the rod and the
spring. making sure the rod locates corectly
onto the blade pivot (see illustration 10.10b).
Fit the bolt using a new sealing washer if
necassary and tighten it to the torque setting
specified at the beginming of the Chapter (see
illustration). Install the cylinder block (see
Section 15).

14 Slicta the frant quide blade into the front of
the cam chain tunnel {sea illustration 10.9b),
making sure it locates comrectly onto its seat

r

10.13b Install the bolt with its washer and
tighten it to the specified torque
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10.14 Make sure the lugs locate in the
cutouts (arrowed)

and [t& lugs locate in their cutouts (see
illustration).

15 Fit the top guide onto the cylindar head
with the arrow pointing to the fromt and tighten
the bolis secursly (see illustration).

16 Install the valve cover (see Saction B).

11 Camshafts and followers - 3
remaoval, inspection and Ay
installation i\‘

Naote: Tha camshaffs can be remaoved with the
a&ngine in the frame. Place rags over the spark
plug holes and the cam chain funnel to
prevent any componernt from dropping into
the angimne an removal,

Removal
1 Hamove the valve cover (see Saction 8).

10.15 Fit the top guide with the armow
pointing forwards

2 Undo the screws securing the timing
rotar’pick-up coil cover on the left-hand side
of the engine and remove the cover (see
illustration). Discard the gasket as a new ona
must be usad.

3 Tum the engine using a spannar or Socket
an the timing notor bolt, tuming it in an anti-
clockwize direction only, until the 'T' mark
faces back and aligns with the static timing
mark on the pick-up coil baseplate (see
illustrations), and the camshaft lobes for the
Mo, 1 (left-hand) cylinder face away from sach
other, and the dot on each camshaft jadjacent
to the sprocket) is visible via the holas in the
camshaft caps (see illustrations). If the cam
lobes are facing towards each other and the
dots are facing down, tum the engine anti-
clockwize 380° {ane full tum) so that the ‘T
mark again aligns with the static iming mark.
The camszhaft lobas will now be facing away

11.2 Undo the screws [arrowed) and
remove the cover and the gasket

11.3c ... the Mao. 1 cylinder cam lobes
face away from each other . . .

11.3a Turn the engine anti-clockwise ...

11.2d ... and the dot on each camshaft is
visible in the hole in the cap (arrowed)

from each other and the dots will be visible,
meaning the No, 1 cylinder is at TDC {top
dead centra) on the compression stroke.

4 Before disturhing the camshafts, make a
note of the timing markings described above
and how they align, If you are in any doubt as
to the glignment of the markings, or if they are
not visible lor some reason, make your own
alignment marks batwean all components,
befora disturbing them. These markings
ensure that the valve timing can be corectly
set up on assembly without difficulty,

5 Remave the cam chain tensionsr (ses
Section g).

& Remowve the cam chain top and front guidas
{zee Saction 10).

7 Before remowing the camshaft holders,
make & note of which fits where, Each halder
is marked with a fetter and a numbar to
denote its location - 'I' denotes that the
holder is for the intake camshaft &t the back,
'E' denotes it is for the exhaust camehaft at
the front (see illustration). The number
denctas the cylinder above which it fits, a1
to 4 from left to right. If the marks are not
visible, make your own before disturbing them
— it is essential they are returned to theair
ariging! locations on installation. Mote that the
arrow or triangular pointer on each heolder
points to tha right-hand side of the engine.

8 Unscrew the holder balts for the camshaft
being workead on evenly and a little at a timea in
a crigg-cross sequence, sleckening the bolts
above any lobes that are pressing onto a
valva last in the sequence 30 that the pressure

=

11.7 Note the identification marks which
denote the location of each holder
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11.96 Mote the identification marking on
each camshaft

from the open wvalves cannot cauze the
camshaft to bend (see illustration).

Caution: A camshaft could break if the
holder bolts are not slackened as
described and the pressure from a
depressed valve causes the shafl to bend.
Aflso, If the holder does not come squarely
away from the head, the holder is likely to
break, If this happens the cylinder head
must be renewed; the holders are matched
to the head and cannot be renewed

separately.

8 Remave the bolts, then lift off the camshaft
holders, noting how they fit (see illustration).
Fetrieve the dowels from either the holder or
the cylinder head if they are loosa. Remava the
Imtake camshall first, then the exhaust, rotating
them towards the canire of the engine as you
do so. Keap all mated parts tageather. Whila the
camshafts are out, don't allow the cam chain to
oo slack and 4o not rotate the crankshaft — the
chain may drop down and bind between the
crankshaft and crankcase, which could
damage theze components. Wira the chain to
anothar componart or secure it using a rod of
some sort To prevent it from dropoing. Note
that the intake camshaft is marked |, and the
axhaust EX (see illustration)

10 If the followerz anmd shims are being
removed from the cylinder head, cbtain a

e -

11.8 Unscrew the camshaft holder bolts [arrowed) as described

container which is divided info sixteen
compartments, and label each compartment
with the location of a valve in the cylinder
head, i.a. mark the cyiindar number, whather it
iz the left-hand or right-hang valve for that
cylinder, and whather it balongs with an intake
or an exhaust valve. If a container is not
avallable, use labelled plastic bage (egg
cartons also wark very well). Remove the cam
foliower of the valve in question, leaving the
shim in place in the top of the follower (see
illustration). The shims can be removed if
required, but make sura each mated shim and
follower are stored together otherwise the
valve clearances will be incorrect on
reassambly.

11 Cover the top of the cylinder head with a
rag to prevent foreign objects fram falling into
the angins.

Inspection

12 Inspect the bearing surfaces of the
cylinder head and holders and the
corresponding journals on the camshaft. Look
for score marks, deep scratches and evidence
of spalling (a pitted appearance). If damage is
noted ar wear is excessive, renew the cylinder
head and holders as a sel - individual holders
ara not avaliable,

13 Check the camshaft

lobes for heat

11.10 Lift out the follower using a magnet
or valve lapping tool if necessary

11.9a Lift the holder off and remove the dowels (arrowed) if loose

discoloration (bive appearance), score marks,
chipped areas, flat spots and spalling.
Measure the height of each loba with a
micrometer (see illustration) and compare
the results to the minimum lobe helght lstad
in thiz Chapter's Specifications. |f damage is
notad or wear is excassive, the camshaft must
ba renewed. Also, be sure to check the
condition of the followears.

14 Cheack the amount of camshaft runout by
supporting each and of the camshaft on
V-blocks, and measuring any runout using a
dial gauge. If the runout exceeds the specifiad
limit the camshaft must be reneawed,

Refer to Tools and
Warkshop Tips (Section 3} in
the Reference section for
details of how fo read a
micrarmeter and dial gauge.

HAYMES

HiNT

15 Next, check the camshaft joumal oil
clearances. GCheck each camshaft in turn
rether than at the same time - the axhaust
camshaft is identifiable by its EX mark, and
the intake camshaft by it2 | mark (sea
illustration 11.8b). Clean the camshaft, the
bearing surfaces in the cylinder head and
camshaft holders with a chean lint-lree cloth,

11.13 Measure the height of the camshaft
lobes with a micrometer
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11.18 Measure the cam bearing journals
with a micrometer

ther lay the camshaft in place in the head,
position it so that the lobes for Mo, 1 cylinder
faca forwards (exhaust camshaft) or
rearwards (inlake camshaft); the punch mark
on the camshaft should be facing upwards.
16 Cut some strips of Plastigauge and lay
one pisce on each journal, parallel with the
camshaft centreline, Make sure the
camshaft holdar doweals are installed (see
illustration 11.9a). Lay the holders in theair
correct place In the head with the armows
pointing to the right-hand side of tha engine
{=ea Stap 7). When fitting the large halder
Incate the culout an the inner end over the
thin raizsed section with the punch mark. Fit
the bolts and tighten them evenly and a little
at a time in a criss-cross sequence 1o the
tarqua sefting specified at the beginning of
the Chapter, starbing with tha bolts that are
abave valves that will be pushed opan when
the camshafl is tightened down. Whilst
tightaning the bolts, make sure the holders
are being pulled squarely down and ara not
pnding on the dowels. While doing this, don't
ket the camshaft rotate.

17 Mow unscraw the bolts evenly and a litthe
at a time in a criss-cross Sagquence,
slackeaning the bolts abowe any lobes that are
pressing anto a valve last In the sequence S0
that the pressure from the open valves cannot
causa the camshall o bend.

18 To determine the oil clearance, compars
the crushed Plastigauge (at its widest paint]
an each journal ta the scale printed on the
Flastigauge container. Compars the resulls Lo
this Chapler's Specifications. |f the gil

11.22 Cheack tha followers and bores as
described

Intake manmshalt

Exhausi camshalt

11.20a Sprocket bolts [arrowed)

clearance is greater than specified, measura
the diameter of the camshaft journal with a
micromeater (see illustration). If the joumal
diameter is less than the specified limit, renew
the camshaft and recheck the clearance. If the
clearance is still too great, or if the camshaft
journal is within its limit, renew the cylinder
head and holders as a set — individual holders
are not  available. I reguired the
holderfcylinder head bora sizes can be
measdrad with the camshafis removed and
the holders tightaned down, wusing a small
hore gauge and micrometer, comparing the
results to the specifications.

Before renewing the

camshafts, cylinder head or

HIHT holders because of damage,

check with local machine
shops specialising in motorcycle engine

| waork. In the case of the camshafts, it
may be possible for cam lobes to be
welded, reground and hardened, at a
cost far lower than that of a new
camshaft. If the bearing surfaces in the
head or holders are damaged, it may be
possible for them to be bored out to
accept bearing insers. Due to the cost
of new components it is recommended
that all options are axplored!

18 Except in cases of oil starvation, tha cam
chain wears very little. If the chain has
stretched excessively, which makes it difficult
ta maintain proper tenslon, or if it is stiff or the

11.23 Fit the shim into the follower, then fit
the follower into its bore and onto the valve

11.20b Make sure the camshafis and
sprockets are aligned as shown

links are binding or kinking, renew it (see
Section 10).

20 Check the sprockets for wear, cracks and
other damage. If the sprockets are wom, tha
cam chain is aksa worn, and so is the sprocket
on the crankshaft. If savare waar is apparant,
the entire angire should be disassembled for
inspection. If necessary, make a note of the
alignmant of the sprocket on the camshaft,
then unscrew the bolts and remowve the
sprocket (see illustration). Fit the new
gorpcket, aligning it as shown, and tighten the
bolts to the torque setiing specifiad at the
beginning of the Chapter (see illustration).
21 Inspect the cam chain guidas and
tensioner blada (sea Sectlon 10)

22 Inspect the outer surfaces of the cam
followers for evidence of scoring or other
damage (zee illustration). Il a lollower is in
poor condition, it is probable that the bore in
which it works is also damaged. Check for
clearance between the followers and their
bores. Whilst no spacifications are given, if
slack is excessive, renaw the followers, If the
bores gra senously out-of-round or tapeared,
renew the cylinder head/holders and the
followears.

Installation

23 If removed, lubricate each shim and its
follower with molybdenum disulphide oil {a
BO/E0 mixture of molybdenum disulphide
grease and engine oil) and it each shim into
its recess in the top of the follower, with the
size marking on each shirm facing down. Make
sure sach shim is correctly seated, then install
each fallower, making sure it fits squaraty in
its bore (see illustration). Mote: if is most
important that the shims and followers are
returned to their arginal valves otherwise the
valva clagrancas will be Inaccurals,

24 Make sure the baaring surfaces on the
camshafts and In the cylinder head are clean,
then apply molybdenum disulphide oil (a
50/60 mixture of molybdenum disulphide
grease and engine oil) lo each of them. Alsa
apply it to the camshafi lobas.

25 Check that the “T' mark on the rotar still
aligns with the static fiming mark (see Step 3)
(zee illustration 11.3b}.

26 Fit the exhaust camshaft, identifiable by
its EX mark (see llustration 11.9b), through
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11.26a Fit the exhaust camshaft through
the chain and onto the head . . .

tha cam chain and onto the front of the haad,
making sure the No. 1 {left-hand) cylinder
lobes are facing forwards and the punch mark
an the camshaft is facing up (see
illustrations], Fit the cam chain arcund the
sprocket, pulling up on the front run to
ramoave all slack from it.

27 Fit the exhaust camshaft holder dowels
into the cylinder head or holders (see
ilustration 11.9a). Make sure the bearing
surfaces in the holdars are clean, then apply
madybdenum disulphide oll (a 5050 mixture of
maybdenum disulphide grease and engine oil)
to them. Lay the holders in thelr correct place
in the head with tha arows pointing to the
right-hand side of the engine (see Step T).
When fitting the large holder locate the cutout
an the inner end over the thin raised section
with the punch mark [see illustration). Install
the poits in the holders and tighten tham evenly
ardd a little at a time in a criss-cross pattem to
the torque setting specified at the beginning of
the Chapter, starting with the bolts that are
above valves that will be pushed opan when
the camshaft is fightened down. Whilsl
fighten'ng the bolts, make sure the holders ae
being pulled sguarely down and are not
binding on the dowels. At this stage check thar
the timing marks relevant to the exhaust
camshaft still align (see Stap 3). If not, slip the
chain off the sprocket and tum the camshaft as
required using a suitable spanner on the hex
HEﬁHCEnT to the sprocket, then refit the chain,
Remember that the chain must be tight
between the crankshaft and exhaust camshaft,
Caution: The camsharft is likely to hreak if it
is tightenad down onte the closed valves
before the open valves. The holders are
likely to break if they are not tightenad
down evenly and squarely.

28 Mow fit the intake camshaft, identifiable
oy its IN mark (see illustration 11.9b),
through the cam chain and onto the back of
the head, making sure the Mo. 1 cylinder
lotes are facing back and the punch mark cn
the camshaft is facing up (see illustrations),
Fit the cam chain around the intake sprocket,
pulling it tight between the two camshaft
sprockets - any slack in the chain must lie in
the rear run sg that it i3 taken up by the
tensioner. Fit the intaks camshaft holders as
described in Step 27

11.26b ... making sure the No. 1 lobes [A)
point forwards and the punch mark (B)
faces up

i

[ 1, it "
11.28a Fit the intake camshaft through the
chain and onto the head . . .

20 Using a piece of wooden dowel, press on
the back of the cam chain tensioner blade via
the tensicner bore in the crankcasa o ensure
that any slack in the cam chain betweaen the
crankshaft and the intake camshaft, and
betwesn the two camshafts, is taken up and
transferred to tha rear run of the chaln (whera
it will later ba taken up by the tensioner), At
this point check that all the timing marks are
still n exact alignment as described in Step 3.
Mote that it is easy to be slightly aut (one tooth
on the sprocket) without the marks appearing
drastically out of alignment. If the marks are
out, verify which sprocket is misaligned, then
unzcrew its bolts and slide it off tha camshaft,
then disengage it from the chain (see
illustration 11.20a). Move the camshaft
round as reguired, then it the sprocket back
into the chain and onto the camshaft, and
chech the marks again. With evaryihing
corractly aligned, tighten the sprocket bolts to

11.33a Fit a new gasket ...

11.28b ... making sure the No. 1 lobes [A)
point backwards and the punch mark (B}
faces up

the torgue setting spacifiad at the beginning
of the Chapter,

Caution: If the marks are not aligned
exactly as described, the valve timing will
be incorrect and the valves may strike the
pistons, causing extensive damage to the
angine.

30 Install the cam chain front and top guides
[sme Section 10),

3 Insiall the cam chaln tensiones (see
Section 9). Turmm the engine anti-
clockwize through two full turns and check
again that all the liming marks stil align (see
Stap 3).

32 Check the valve clearances and adjust
them if necessary (see Chapter 1)

33 Install the timing rotorpick-up coll cover
using a new gasket. and tightan the scraws o
the torque setting specified at the beginning
of the Chapter (see lllustrations].

34 Install the valve cover (see Section &),

11.33b ... and install the cover
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12 Cylinder head -
removal and installation

I

Caution: The engine must be completely
cool before baginning this procedure or the
eylinder head may become warped.

Mote: The cylinder head can be removed with
the engine in the frame although due to the
limitad clearance availabie in the frama, it may
be necessary fo remove the engine mauntings
and it the angine forwards fo enable cylinger
haad removal. Refer to Sectin 5 for details of
the engine mounting points end ensure that
the engine is well supporied under the
crankcase before removing the mounting
bolts,

Removasl

1 Ramove the carburetlors and exhaust
systam (see Chapter 3.

12.3a Unscrew the nuts (arrowed) on the front . . .

2 Aemove the valve cover (sea Section &) and
the camshafts and followers (see Section 11).
3 The cylinder head is secured by slxtesn
nuts. First unscrasw and remove the plain nuts
and washers on the studs at the front and
back of the cylinder head (see llustrations).
Mow slacken the domed nuts evenly and a
little at a time in a reverse of the numerical
tightening sequence shown, until they are all
slack, then remove tha nuts and their washers
[see illustration) - be careful not to lat them
fall inte the cam chain tunnel. Usa aither a
magnet, 8 screswdrivar, or a piece of wire
hooked over at the end to iift the washars out
where necessary. Note that the two washers
an the right-hand end are copper, while tha
rest are steel (see illustration). The copper
washers must be installed in the same placa.
If they are damaged or deformed, renew
them.

4 Pull the cylinder head up off the cylinder
bleck studs, IF it is stuck, tap around the joint

g

12.3¢ Cylinder head nut TIGHTENING sequence - slacken the
nuts in reverse order

faces of the head with a soft-faced mallet 1o
free It. Do not attempt to frae the head by
imserting a scrawdriver between it and the
block = you'll damage the sealing surfaces. it
is best to have an asststant on hand to pass
the cam chain through the head and to then
secure it to the engine rather than letting i
drop down the tunnel. Remove the oid
cylinder head gaskst and discard it as a new
one must be usad. Plug the cam chain tunnel
with some clean rag.

& Remove the two O-rings from around the
two dowels on the right-hand end of the
cylinder block and discard them (see
illustration 12.8b). If they are loosa, remove
the four dowels from the aylinder block (see
illustration 12.8a). If they appear to be
missing they are probably stuck in the
underside of the aylindar head.

& Chack the cylinder head gasket and tha
mating surfaces on the cylinder head and
tock for signs of leakage, which could
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12.Ba Fit the dowels [arrowed) . ..

indicate warpage. Refer to Saction 14 and
check tha flatness of tha cylinder head,

Installation

7 Clean all traces of ald gasket material from
the cylinder head and block. If a scraper is
used, take care nol Lo scratch or gouge the
soft alurminium. Be careful not to let any of the
gasket material fall into the crankcase, the
cylinder bores or the oil passages.

N34 Refer o Tools and Workshop
Tips (Section 7) for details of
gasket removal methods.

8 Ensure both cylinder head and block
mating surfzces are clean. I remowved, fit the
dowels into the cylinder block, than fit two
new O-rings over the dowels on the rght-
hand end (see lllustrations). Ramaovea the rag
from the cam chain tunnel. Lay the new head
gasket in place, aligning it so the larger stud
holes  locate over the dowels [see
illustration). Mever re-use the old gasket, and
do notuse any gasket sealant.

9 Carefully fit the cylinder head over the studs
and anto the cylinder block, making sure it
locates corractly onto tha dowels, You may
need fo press the tensioner blade In so it
doesn't catch on the undersids of the haad,
Have an assistant pass the cam chain up
through the head as yeu lowar it — using B
piece of wire to hook it up is the best way,
then use the piece of wine 1o secure the chain
and prevent it from dropping back down,

12.10a Install the nuts with their
washers . ..

.« . and the two O-rings around the
end dowels

12.8b

10 Lubricate the threads and =zeating
surfaces of the cylinder head nuts with clean
engine oil, Install the nuts and washers, taking
cara not to let tham fall into the cam chain
tunnel (see illustration); make sure the two
copper washers are on tha right-hand end
isea illustration 12.3d) (use new ones if
necessary), and tighten them finger=tight,
Maw tighten the nuls evenly and a little at a
time, in the comect numerical seguence
shown {see flustration 12.3¢), to the torque
satting specified at the beginning of the
Chapter (see ilustration).

11 Now Install the plain nuts with their
washers onto the studs at the front and rear of
the head. again lubricating them with oil, and
tighten them to the specified torque setting.
12 Install the remaining componants in a
reverse of their removal sequence, referring to
the relevant Sections or Chapters (sea Steps
1 and 2).

13 Valves/valve seats/valve h
guides — servicing &
g

1 Because of the complex nature of this job
and the spacial tools and equipment requined,
most owners leave servicing of the valves,
valve seats anc valve guidas to a professional,
Hawewver, vou can make an initial assessmant
of whather the valves are seating comectly,
and therstore sealing, by pouring a small
amount of sclvent into each of the valve ports.

12.10b ... and tighten them as described
to the specified torque setting

12.8c Lay the new gasket over the dowels
and onto the head

If the solvent leaks past any valve into the
combustion chamber area the valve is not
segting corectly and sealing.

2 You can also remove the valves from the
cylinder head, clean the components, check
tham for wear to assass the extent of the work
needed, and, unless a valve service is
required, grind in the valves (see Section 14).
The head can then be reassembled.

3 A daaler service department will remove the
valves and springs, renaw the valves and
guides, re-cut the valve seats, check and
renaw the valve springs, spring retainers and
collets (as necessary), renew the valve stem
seals and reassembie the valve components.

4 After the valve sarvice has been performed,
the head will be in like-new condition. When
the head is returned, be surs to clean it agaln
very thoeroughly before installation on the
angine to remove any metal particles or
abrasive grit that may slill be present from the
valve service operations. Use compressed alr,
if available, to blow out all the holes and

passages.

14 Cylinder head and valves -
disassembly, inspection and
reassambly

I

1 Az menticned in the previous section, valve
overhaul should be left to a Yamaha dealer or
cylinder head speclalist, Howavar,
disassembly, cleaning and inspection of the
valves and redated components can be dona
{if the necessary special tools are availabie] oy
the home mechanic, This way Nno expansa is
incurred if the inspectien revazls that overhaul
s not required at this time.

2 To disassemble the wvalve components
without the risk of damaging them, a valve
spring compressor s absolutely essential,
Make sure it is suitable for motorcycle work
and comes with the correct edapters for your
valve siza.

Disassembly

3 Before proceeding, arrange to label and
store the valves along with their related
components in such a way that they can be
returnad to their original locations without



Engine, clutch and transmission 221
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14.3 Valve components

1 Coflets 4 Valve stem oll seal
2 Spring retainer 5 Spring seat
3 \Valve springs & Vahe

LN

F W
valve

14.5¢ ... and the bottom of the
assembly

getting mixed up Isee illustration). A good
way to do this i to obtaln a container which is
divided inte sixteen compartments, and labei
gach compartment with the location of a valve
in the cylindar head, i.e. mark tha cylinder
number, whether it is the left-hand or right-
hand valva for that cylinder, and whether it
helongs with an intake or an exhawst valve. If
& container ig not avallable, use labelled
plastic bags (egg cartons also work wvery
wedll). Tha easy alternative is to use the same
containens) in which the followers and shims
are stored.

4 Claan &l traces of old gaskel material from
the cylinder head, If a scraper is used, take
cara not ta scratch or gouge the soft
aluminium,

Refer to Tools and Workshop
Tips for detalls of gasket
removal methods.

5 First locate the valve Spring COMpIessor on
each and of the valve assambly, making sure
it is the correct size (see ilustration). On the
top of the valve the adaplor needs 1o be about
the same size ag the spring retainar = if It is
too big it will contact the follower bore and
mark it, and if it is too small it will be difficult
to remove and install the collets [see
illustration). Cn the underside of the head

14.5a Compressing the valve springs
using a valve spring compressor

14.6a Remove the collets with needle-
nose pliers, tweezers, a magnet or a
screwdriver with a dab of grease on it

maka sure the plate on the compressor only
contacts the valve and ot the soft aluminium
of the head - if the plate is too big for the
valva, use a spacer between them (see
Hiustratlon).

6 Comprass tha valve springs on the first
valve — do net compress the springs any more
than is absolutely necessary. Remove the
collets, using either needle-nose pliers,
tweszers, a magnet or a screwdriver with a
dab of greasa on it (see illustration). Carefully
release the valve spring compressor and
remcve it. Remova the spring retainer, noting
which way up i fita (see illustration 14.30¢).
Remove Lthe springs, noting that the closer
wound cogils zre at the bottom (see
illustrations 14.30b and a). Press down on
the top of tha valve stem and draw the valve

14.T7a Pull the seal off the valve stem . . .

14.5b Make sure the compressor is a
good it both on thetop . . .

14.6b If the vaive stern won't pull through
the guide, deburr the area above the collet
groove (1)

out from the underside of the head (see
Mustration 14.29), If the valve binds in the
guide {won'l pull through), push it back into
the head and deburr the area around the
collel groove with & very fine filte or whetstone
(see illustration).

7 Onee the vaive has been removed and
labealled, pull the valve stem cil seal off the top
of the valve guide and discard il (the old seals
should never be reused) (see illustration).
Mow remaove the spring seat (see illustration).
If the =eat is difficult to get hold of, sither use
a small magnet or tum the head upside down
and ftip it out,

8 Repeat the procedure for the remaining
valves. Remember to keep the parls for gach
valve together and in order so they can be
reinstalled in the same location.

14.7b ... then remove the spring seat
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14.15a Measure the valve stem diameater
with a micrometer

14.15b Insert a small hole gauge into the
valve guide and expand it so thera's a
slight drag when it's pulled out

14.16b Measure the valve margin
thickness as shown

8 Mext, clean the cylinder head with solvent
and dry it thoroughly. Compressed ar will
spead the drying process and ensure that all
holes and recessed areas ana reached.

10 Clean all of the velve springs, collets,
retainers and spring seats with solvent and
dry them thoroughly. Do the parts from one
valva at a time so they don™ gat mixed up.

11 Scrape off any depasits that may have
formed an tha valve, then uss a motorised
wire brush to remove degosits from the valve
heads and stems. Again, make sura the valves
do not get miked up.

Inspection

12 Inspect the head very carefully for cracks
and other damage. If cracks are found, a new
head will ha raquired. Check the camshaft
bearing surfaces for wear and evidence of
saizura. Check the camshafts and holders for
wear a3 well (ses Section 11)

13 Inspact the outer surfaces of tha cam
followsrs for evidence of scoring or other
damage (see illustration 11.22). If a follower
is in poor condition, it is probable that the
bore in which it works is also damaged.
Check for clearance between the followers
and their bores. Whilst no specifications are
givan, If slack is excessive, renaw the
followers, If the bores are seriously out-of-
round or tapered, the cylinder head and the
follovers must be ranewad.

14 Using a precision straight-edge and a
fesler gauge sal lo the warpagsa limil listed in
the specifications at the beginning of the
Chapter, check the head gasket mating

14:15:: Valve head measurement points

A Head diarmater B Face wigth

surface for warpage. Refer to Tools and
Workshop Tips in the Reference saclion lor
details of how to use the straight-edge. If
warpage is evidant, the cylinder head can be
resurfaced by rotating it in a figure of eight
pattern on a surface paper covered with 400
to GO0 grade wet and dry paper.

158 Measure the valve stem diameter [see
illustration). GClean the walve guides to
remove any carbon build-up, then measure
the inside diameter:s of the guides (at both
ends and the centre of the guide) with a small
hole gauge and micrometar (see illustration)
Measura the guides at the ends and at the
centre to determine if they are worn in a bell-
maouth pattern (more wear at the ends).
Subtract the stem diametar from the valve
guide diameter ta cbtain the valve stem-to-
guide clearance. If the stem-to-guide
clearance is greater than listed in this
Chapter's Epecifications, renaw whichaver
components are  worn beyvond  their

14,17 Measure the valve seat width as
shown

?

14.16a Check the valve face (&), stem (B)
and collet groove (C) for signs of wear and
damage

C Spatwicth D Margin thickness

specification limits. If the valve guide is
within specifications, bul 15 worm unevenly, it
should be renewead.

16 Carefully inspect each valve face, stem
and collet groove area for cracks, pits and
burned spots (see lllustration). Measure the
valve margin thicknass and compara it to the
specifizations (see illustration). The margin is
the portion of the wvalve head which is
balow the valve seat. Also meaasura the valve
heas diameter, face width and seat width {see
illustration).

17 Examine the valve seats in each of the
combustion chambers. If thay are pitted,
crackad or burned, the head will require valve
sarvica that's beyond the scope of the home
mechanic, Measure the valve seat width (see
illustration) and compare it to this Chapter's
Specifications. If it is nod within the specified
range, or if it varies around its circumference,
valve service work s requirad.

18 Rotate the wvalve and check for any
obwvloug Indication that it s bent, Using
V-blocke and a dial gawge if available,
measure the valve stem runout and compare
the results to the specifications (see

A &<J

14.18 Check the valve stem for runout
using V-blocks and a dial gauge

L~
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14.19a Measure the free length of the
valve springs

illustration). If the measuremant exceseds the
servica limit specified, the valve must be
renewed. Check the end of the stem lor
pitting and excessive wear. The prasence of
any of the above conditions indicates the
naead for valve senicing.

18 Check the end of sach valve spring for
wear and pitting. Measure the spring free
length and compare it to that listed in the
spacfications (see illustration). |If any spring
is sharter than specified it has sagged and
must be renewed. Also place Lhe spring
upright on a flat surtace and check it for bend
oy placing a ruer against it (aee illustration).
If the bend in any spring exceads the
specified limit, it must be renewed

20 Check the spring seats, retainers and
collets for obwious wear and cracks. Any
questionable parts should not be reused, as
extansive damage will ocour in the event of
failure during engine oparation.

21 I the inspaction indicates that no overhaul
work s required, the valve components can
b reinstallad in tha head.

Reassembly

22 lnless a wvalve service has been
parformad, before installing the valves In the
head they should be ground in [lappad) to
ansure a positive seal betwean the valves and
seats, This procedurs requires coarss and fine
vablve grinding compound and a valve grinding
tool. Il a grinding tool is not availakble, a pleace
of rubber or plastic hose can be slipped over
tha wvalve stem (after the valve has been
installed in the guidel and used to turn the
valve,

23 Apply a small amount of coarse grinding
compound to the valve face, and some
molybdenum disulphide oil (a 50/50 mixture of
maolybdenum disulphide grease and engine
cil) to the valve stem, then slip the valve into
the guide (see illustration 14.29). Note: \iake
=urs each valve is instafied in its cormect guide
and be carefu! not to gest any grinding
compound on the paive ST,

24 Attach the grinding tool (or hose| to the
valve and rotate the tool betwean the palms of
your hands. Use a back-and-forth maotion {as
thaugh rubbing your hands together) rather
tnan a circular motion (i.e. so that the valve

14,190 Check the valve springs for
SqUArenNess

rotates alternately clockwise and anti-
clackwisze rathaer than in ona diraction anly)
(see illustration). Lift the valve off the seat
and tum it at regular intervals 1o distribute the
grinding compound properly. Continue the
grinding procedura until the valve face and
soal contact area is of uniform and correct
width, and unbroken around the entire
circumference (see ilustration and 14.17).
25 Carefully remove the vaive from the guide
and wipe off all traces of grinding compound,
rmaking sure none gets in the guide. Use
sclvent to clean the valve and wipe the seat
area thoroughly with a solent soaked cloth.
26 Hepeat the procedure with fine valva
grinding compound, then repeal the entire
procadure for the remaining valves.

27 Working on ona valve at a time, lay the
spring seat in place in the cylinder head,

14,245 Rotate the valve grinding tool back
and farth between the palms of your hands

making sure the shouldersd side faces up -
sliding the seat down a rod or screwdriver
shaft helps to locate it arcund the top of the
guide and prevents It getting skewed (see
Hlustration).

28 Fit a new valve stem seal onto the guide.
Usually finger prassure s sufficient to get it to
clip into place, otherwise use a stem seal
fitting tool or an appropriate size deep socket
to push the seal over the and of the valve
guide until it is felt to clip into place (see
illustrations). Don't twigt or cock the s=al, or
it will not seal properly against the valve stem.
Also, don't remove it again or it will be
damaged.

29 Coal the valve stem with molybdanum
disulphide oil (g 50/50 mixiure of molybdenum
disulphide greaze and engine ail), then install
it into its guide, ratating it slowly to avaid

14.24b The valve face and seat should
show a uniferm unbroken ring

14.28a Fit a new valve stem seal . . .

14.27 Lay the spring seat over the top of
the guide and onto the head

14.28b ... using a suitable deep socket to
press it on if necessary
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14.20 Lubricate the stem and slide the
valve inlo its correct location

14.30c ... then fit the spring retainer

damagirg the saal (see illustration). Check
that the valve moves up and down freely in
the guida.

30 Next, install the inner and outer springs,
with the closer-wourd coils facing down into
the cylinder head (see illustrations). Fit the
spring retainer, with its shouldered side facing
down sa that it fits into the top of the springs
(zee illustration).

31 Compress the valve spring with a spring
compressor, making sure it is correctly
located onto each end of the valve assambly
[see Step 5) (see illustrations 14.5a, b
and ¢}, Do not compress the springs any
mare than is necessary to slip the collets into
place, Apply 8 small amount of greasa to the
collats to help haold them in place. Locata
each collet in turn inte the groove in the valve
stem (see llustrations), then carefully release
the compressor, making sure the collets seat
and lock as you do, Check that the collets are

14.30a Fit the inner valve spring with its
closer wound coils facing down . . .

14.31a Locate the collets ., ..

securaly locked in the retaining grocva (seea
illustration).

32 Support the cylinder haad on bBlocks so
the valves can't contact the workbench top,
then tap the top of the valve sterm with a brass
drift (see ilustration). This will help seat the
collets in the groove. i you don't have a brass
drift, use a soft-faced hammer.

N Check for proper sealing of

| valves by pouring a smalf

| m amount of solvent into sach

of the valve ports. IF the

solvent leaks past any valve into the

combustion chamber area the valve

grinding operation on that valve should
be repeated.

33 Hapeal tha procedure for the remaining
valves, Remember to keep the parts for each

14.31¢ Check that the collets are correctly
seated . . .

14.32 ... then tap the valve stem end to
make sure

L oy -
14.30b ... then fit the outer spring in tha
same way . ..

14.31b ... making sure they stay in place

valve tagether, and separate fram tha athar
valves, so they can be reinstalled in the same
location. After the cylinder head and
camshafts have bean installed, check the
valve clearances and adjust as required (see
Chaptear 1).

15 Cylinder block - removal, a
inspection and installation %

Mote: The black can be removed with the
angine in the frame. If the engine has been
removed, ignore the sieps thal don't apply.

Removal

1 Remove the cylindar head (zee Sachion 12).
2 Unscrew the ocylinder
illustration).

3 Hold the cam chain up and pull the cylinder

black nut (see

£l " . »

15.2 Unscrew the nut [arrowed)
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15.11a Using a telescoping bore gauge . . .

block up off the crankcase, taking care not to
allow the connecting rods to knock against
the crankcase once the pistons ere free, then
pasz the cam chain down through the
tunnel and drape it over the engine (see
illustration 15.24). Do not let the chain fall
into the crankcass — secure It with 2 plece of
wira or metal bar to praveant it from doing so. it
the block is stuck, tap arcund the base of it with
a soft-faced malist, Do not try bo ree it by
nsarting a scrawdriver between the block and
crankcase — yvou'll damaga the surfaces, After
the klock has been removed, stuff clean rags
around the pistons and In the cam chain
tunnel to prevent anything falling into the
crankcasa.

4 Remove the cam chain lensioner blade (see
Saction 10). Remove the cld base gasket and
discard it. On ¥XJR1200 models remove the
C-ring from arcund the base of each cylinder
and discard them as new ones must be usad.
§ If they are lopse, remova the two dowels
from the cylinder block or crankcase (see
ilustration 15.22a).

6 Check the base gasket and the mating
sirfaces on tha cylinder head and block for
signs of leakage, which could indicate
warpags.

7 Clean all traces of old gasket material from
the cylinder block and crankcase. If a scraper
is used, take care not o scratch or gouge the
soft aluminium, Be careful not 1o let any of the
gasket material drop into the crankcase or the
oil passages.

Inspection - XJR1200 models

8 Steel liners are fittad in the aluminium
cylinder block — do not attempt to separale
the liners fram the block.

9 Check the cylindar walls carefully for
sorajches and score marks.

10 Mo service limit is given for cylinger block
warpage, but the cylinder head waroage limit
check can be used as a guide — see Section
14 for details.

11 Using a telescoping bore gauge and a
micrometer (see Tools and Workshop Tips),
check the dimenslons of each cylinder to
assess the amount of wear, taper and ovality,
Measure near the top (but below tha laval ot
the top pistan ring at TOC), centre and bottom
{but above the evel of the ail ring at BOC) of
the bora, both parallel to and across the

OHE

15.11b ... measure the cylinder bore in
the directions shown, then measure the
gauge with a micrometear

crankshaft axis (see illustrations). Compare
tha results to the specifications at the
heginning of the Chapter. If the cylinders are
warmn, oval or tapered beyond the service limit
they can be rabored, and an oversize (+ D.50)
sat of pistons and rings are available from
Yamaha. Mote that the person camying out the
rebore must be aware of the piston-to-bore
clearance for the oversize piston (see
Spacifications).

12 If the precizsicn measuring tools are not
available, take the block to a Yamaha daaler
ar apecialist molorcycle repair shop for
assessmant and advice,

13 If the cylinder bores are in good condition
and the piston-to-bore clearance is within
gspecifications (see Section 16}, the bores
should be honed (de-glazed). To perform this
oparation you will nesd the proper size flaxible
hone with fine stones, or a bottle-orush type
rone, planty of light oil or honing oll, some
clean rags and an electric drill motor,

14 Hold the block sideways (2o that the
boraz are horizontal rathar than vartical) in a
vice with soft jaws or cushioned with wooden
blocks. Thoroughly lubricate the cylinder
walls. Mount the hone in the drill motor,
compress the stonss and insaert the hone into
the bore. Turn on the drll and move the hone
up and down in the bore at a pace which
produces a fine cross-hatch pattern on the
cylinder wall with the lines intersecting at an
angle of approximately 60°. Ba sure to use
planty of lubricant and do not take off any
more material than is nacessary to produce

15.22a Make sure there is a dowel
[arrowed) at each front corner, then fit the
gasket . ..

the desired effect. Do not withdraw the hone
from tha cylinder while it is sfill tumning. Swilch
off tha drill and continua to move it up and
down In the cylinder until it has stopped
turning, then compress the stones and
withdraw the hone. Wipe the oil from the
eylinder and repeat the procedura on the
others, Remamber, do not take oo much
material from the cylindar walls.

15 Wash the bores thoroughly with warm
soapy water to reamove all traces of the
abrasive grit produced during the hoaning
aperation. Be sure 1o run a brush through the
oil passages and stud holes and flush them
with running water. After rinsing, dry the
cylinders thoroughly and apply a thin coat of
light, rust-preventative oil to all machinag
surfaces.

16 Ifyou do not have the equipment or desire
ta perform the honing operation, take the
gylinders to & Yamaha dealer or specialist
motorcycle repair shop.

Inspection - XJR1300 models

17 The cylinder block is of all-aluminium
construction with chrome-composite plating
an the cylinder hores. The surfaca plating has
a high resistance to wear and should last tha
life of the angine.

18 Tha cylinder block surface can be
checked for warpage and the bore surface
axamined and measured as described above
in staps 9 1o 12, although any damage or wear
can only he rectified by fitting a new cylindar
block. Reboring and haning are not possibie.

Instaliation

19 Check that the mating surfaces ol the
cylinder block and crankcase are free from ol
or pieces of old gasket.

20 On XJR1200 models fit a new O-ring
around the base of each cylinder

21 f removed, fit the dowels into the
crankcass or inlo the block, and push tham
firmly home (see illustration 15.22a).

22 Remove the rags from around the pistons
and the cam chain tunnel, taking care not to
lat the connecting rods fall against the
grankcase. Lay the new base gasket in place
with the UP mark facing up, locating it over
the dowels (if they are in the crankcase) [see
illustrations). Never re-use the old gasket,

o wd
15.22b ... making sure the UP mark reads
correctly
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15.23 Turn the crankshaft so the centre
pistons are at their highest point

1525 Carefully compress and feed the
rings in using a screwdriver and/or
fingernails

and do not use any gasket saalant. Install the
cam chain tensioner blade (see Section 10).
23 Rctate the crankshaft so that the Mos. 2
and 3 pistons are at their highest point (top
dead centre) (see illustration). It i= useful to
placa a support undar tha pistans so that thay
ramain at T while the block is fitked,
ctherwise the downward pressure will tum tha
crankshaft and the pistons will drop. Lubricats
the cylinder bores, pistons and piston rings
with clean engine oil. Check that the piston
ring end gaps are correctly spaced (see
Hlustration 17.14).

24 Carsfully lower tha Block until the piston
crowns fit into the bore, feeding the cam chain
up the tunnel as you do (see illustration). You
may need to press the tensioner blade in so it
doasn't snag the bottom of the block. It is
helpful to have an assistant to pass the chain

16.2 Note the mark on the piston which
must point forwards

15.24 Carefully lower the block onto the
pistons, keeping the tensioner blade clear

up and slip a piece of wire through i to
prevent it falling back into the engine. Keep
the chain taut lo prevent it becoming
disengaged from the crankshaft sprocket.

25 Geontly push tho eylinder block down,
holding the underside of the pistons if you ars
not using a support to prevent them dropping,
and making sure they enter the bore squarely
and do not get cocked sideways. Carefully
comprass and fead aach ring into the bore as
the cylinder is lowered (see illustration) —
take care not to break the piston rings. If
nacessary gently tap the block down, but da
not use force if it appears fo be stuck as e
piston and/or rings will be damaged. Support
the block so that its weight does not rest on
the piston rings.

28 Lower the block until pistons 1 and 4
enter their bores. If necessary, rotate the

crankshaft slightly to raise the pistons,
allowing mora room to work, but make sure
that pistons 2 and 3 do not exit their bores. Fit
the pistons and rings into the bores as above.
27 When the piston crown and rings are
carractly installed in the bore, remove the
support if usad then press the cylinder down
onto the base gasket, making sure the dowels
Imeate.

28 Fit the cylinder block nut with its washer
and tighten it to the torque setting specified at
the baginning of tha Chapter (see illustration).
20 Holding the cam chain to prevent it
burnching, tum the crankshaft and check that
the pistons mowve smoothly in their bores,

30 Install the cylinder head (see Section 12),

16 Pistons - removal,
inspection and installation

Vi

Mota: The pistons can be ramovad with tha
arigine in the frame,

Removal

1 Remove the cylinder block (see Saction 15),
After the block has been removed, and if not
already done, stufl clean rags around the
pistons and in the cam chain tunnel to prevent
anything falling inte the crankcase.

2 Before removing the pistons from the
connecting rods, use a sharp scriber or falt
marker pan to writa the cylinder identity on
the crown of each piston (or on the inside of
the skirt if the piston is dirly and going o be
cleangg). Each piston crown should already
have a triangular mark or arrow on the crown
that points to the front of the cylinder, though
It is likely to be indistinct until the piston (s
cleanad (see illustration).

3 Work on one piston at a time. Carefully
prlze out the clrcllp on one side of the plston
using neadie-nose pliers or a smali flat-tladed
screwdriver inserted into the notch (see
illustration). Push tha piston pin out from the
other side to free the piston from the
connecting red (see illustration). Removea the
other circlip and discard them both as new
onas must be used. When the piston has bean
ramovad, slide its pin back inta its bors so0
that related parts do not get mixed up.

16.3a Prise out the circlip . ..

16.3b .. .then push out the pin and
remove the piston
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If a piston pin is a tight fit in

' the piston bosses, soak a rag

INT in boiling water then wring it

out and wrap It around the

piston — thiz will expand the alloy piston

sufficiently lo release fts grip on the

pin. If the piston pin is particularly

stubborn, extract it using & drawboit

tool, but be careful to protect the
piston's werking surfaces.

Inspection

4 Wark on ona piston at a time. Using vour
thumbs or a piston fng removal and installation
tood, carefully remave the rings from the piston
[see ilustration). Do not nlck or gouge the
piston in the process, Carefully note which way
up each ring fits and in which groove as they
must be installed in their original positions if
being re-used. The upper surface of the
second (middie) ring should be marked with the
letter R at one and, and this mark mest face up.
There may be a mark on the top ring, which
must also face up. The top and middle rings
can also be identified by thair diferant profiles
and thickness (see Mlustration 17.12a).

5§ Scrape all traces of carbon from the top of
the piston. A hand-held wire brush or a plece
of fire amery cloth can be used once most of
the deposits have been scraped away. Do not,
under any circumstances, use a wirg brush
maunted in a drill meoter to remove deposits
from the piston; the pistocn matenal is soft and
will be eroded away by the wire brush.

6 Use a piston ring groove cleaning tool to
ramove any carbon deposits from the ring
grooves. If a toal is not available, a piece
brokan aff an old rirg will do the job. Be very
careful to remove only the carbon deposits.
Da net remove any metal and do not nick or
gougs the sides of the ring grooves.

7 Once the deposits have been removed,
clean the pistons with solvent and dry them
thoroughly. If the cylinder |dentification
previougly marked on the piston is cleaned
off, be sure to re-mark it with the correct
identity, Maka sure the ofl return holes below
the ol ring groove are clear.

8 Carafully inspect the piston for cracks
around the skirt, at the pin bossas and at the

16.4 Remove the rings carefully - they
break easily

ring lands. Mormal piston wear appears as
even, vertical wear on the thrust surfaces of
the piston and slight looseness of tha top ring
in its groove. If the skirt is scored or scuffad,
the angine may have besn suffering from
overheating and/or sbhnormal combuostion,
which caused excessively high operating
temperatures. The oil pump should be
checked thoroughly. Alse check that the
circlip grooves are not damaged.

9 A hole in the piston crown, an axitrame to ba
sure, is an indication that abnormnal combustion
{pre-ignition) was accurring. Burned areas at
the edge of the piston crown are usually
evidance of spark knock {detonation). if any of
the above problems exist, the causes must ba
comectad or tha damage will cocur again

10 Measure the piston ring-lo-groova
clearance, either by laying each piston ring in
it groove and slipping a fealer gauge in
beside it, or by measuring the thickness of the
ring and the width of the groove and
subtracting one from the other. Make sura you
have the correct ring for the groove (see
Step 4), Check tha clesrance at thraa or four
locations around the groove. If the clearance
is greater than specilied, renew both the
piston and rings as a set. if naw rings are
being usad anyway, measure the clearance
using the new rings. If the clearance is greatar
than that specified, the piston is wom and
must be remewed,

11 Check the piston-to-bore clearance by
measuring the bore (sea Sectlon 15) and the
piston diameter. Make sure each piston Is

R

16.11 Measure the piston diameter with a
micrometer at the specified distance from
the bottom of the skirt

matched to its correct cylinder. Maasure tha
pistan the specified distance up frem the
bottom of the skirt and at 907 to the piston pin
axie - refer to the Specifications at ths
beginning of the Chapter (see illustration).
Subtract the piston diameter from the bore
diameter to obtain the clearance. f it is
greater than the specifiad figure, and it not
already done, check the cylinder for wear (sae
Section 15). If the cylinder is good bul the
piston is wom, renew the piston. On XJR1200
maodals, if the cylinders are worn, oval or
tapered beyvond the service limit they can ba
rebored, and an cversize (+ 0.50) set of
pistons and rings sre availatla from Yamaha.
Mote that the person carrying out the rebore
must be aware of the plston-to-bore
clearance for the owversize piston (see
Specifications). On XJR1300 models a new
block will have to be fitted - reboring is nol
possible.

12 Apply clean engine oil to the piston pin,
insert it Into the piston and check for any
freeplay between the two (See illustration)
Measure the pin external diamstar and tha pin
bore in the piston (see illustrations).
Calculate the difference to obitain the piston
pin-to-piston pin bore clearance. Compare
the result to the specifications at the
beginning of the Chapter. If the clearanca is
greater than specified, renew the components
that are worn beyond their specified limits. If
nat already done (see Section 30), repeat the
measuramants betwean the pin and the
connecting rod small-end.

16.12a Slip the pin [A) into the piston (B)
and try to rock it back and forth. If it's
loose, renew the piston and pin

16.12b Measure the external diameater of
the pin ...

16.12¢ . .. and the internal dlameter of the
bore in the piston
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Installation

13 Ingpect and install the piston rings (sea
Saction 17).

14 Lubricate the piston pin, the piston
pin bore and the connecting rod
small-end bore with malybdenum
disulphide il [a 50/50 mixture of molybdenum
disulphide greasa and clean engine
ol

16 When installing the plstons ontc the
connecting rods, make sure you have the
correct pisten for the cylinder being worked
on and the arrow on the piston crown
peints to the front of the engine (see
illustration 16.2).

16 Fit & pew circlip in tha side of the piston
that faces the centrae of the engine - do not re-
use old circlips. Line up the piston on its
correct connecting red, and insert the piston
pin from the opposite side to the installed
circlip (see illustration). Secure the pin with
the othar new circlip (see llustration). When
installing the circlips, compress them anly Just
enough to fit them in the piston, and make
sure they are properly sealed in their grooves
with the open end away from the removal
natsh.

17 Install the oylinder block (s2e Section 15).

e - I. "i-‘i; 15N i

16.18a Align the piston on its rod and slide the pin through

17 Piston rings -
inspection and installation

M

1 If not dlready done, measure the piston
ring-to-groove clearancea (see Sectlon 16,
Step 10).

2 Itis good practice to renew the plston rings
when an engine is being overhauled. Batore
installing the rings (new or old), check the
installad end gaps of the top and second
{middie) rings and the oil ng side rails as
follows.,

3 If new rings are being used. lay out each
pistan with a naw ring set and keep them
together so the rings will be matchad with the
same piston and bore during the end gap
measuremant procedure and  engine
assembly. If the old rings are being reused,
make sure they are matehed with thelr comract
piston and cylinder,

4 To measura the installed ring end gap,
insert the ring into the top of the bore and
square it up with the bore walls by pushing it
in with tha tap of tha piston. The ring should
be about 20 mm below the top edge of the
bare. Ship a fealer gauge between the ends of

17.4 Measuring piston ring installed and
gap

17.10a Install the cil ring expander in ils
groove . ..

16.16b Do not over-compress the circlip and make sure it seats

in the groove

the ring and measure the pap (see
illustration). Compare the measurements to
the specifications at the baginning of tha
Chapter.

5 I the gap is larger or smaller than specified,
doubde check to make sure that you have the
correct rings bafore procesding.

6 If the gap iz too small, the ring ends may
coime in contact with each other during engine
operation, which can cause serious damage.
7 Excess end gap is not critical unless it
grceeds the sarvice limil. Again, double-
check to make sure you have the carrect rings
for your engine and check that the bora is not
worn (see Section 15).

B Repeat the procedure for the other rings.
Aemamber to kesp the rings, pistons and
bores matched up.

9 Once the ring end gaps have bDeen
checked, the rings can be installed on the
pistons.

10 Install the oil cantral ring {lowest on the
plston) flrst. It is composed of three separate
componants, namaly the expander and tha
upper and lower side rails, Slip the expander
into the groova, making sure the ends don't
ovarlap, then install the lower side rail (see
illustrations). Do nol use a piston ring
installation tool on the side rails as they may
ba damaged. Instead, place one end of tha
side rail into the groove batween the expandear
and the ring land. Hold it firmly in place and
slide a finger around the piston while pushing
the rail into the groove. Next, install the upper
side rall in the same manner [see illustration).
Check that the ends of the expander have not
ovarlapped,

11 After tha threa ail ring components have
been installed, check to maks sura that baoth
the upper and lower side rails car be turned
smoathly in the ring groowve.

12 Install the second (middle| ring next - its
upper surface should be marked with the
letter R at one end. The top and middle rings
can alss be identfied by their different profiles
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17100 ... then fit th

and thicknass [see illustration). Make sure
that the lattar is facing up, and the wider edge
is &t the bottom, as shown in the ilustration of
the profile. Fit the second ning intoe the middle
graave in the piston. Do not expand the ring
any more than is necessary to slide it into
place. To avold breaking the ring, use a plston
ring instaliation too!, or alternatively a fasler
gauge blade can be used as shown (see
illustration).

13 Finally, install the top ring in the same
manner inte the top groove in the piston (see
illustration). Make sura any identification
mark or letter near the end gap is facing up

14 Once the rings ara correctly installad,
check they move freely without snagging and
stagger their end gaps as shown (see
illustration),

18 Clutch — removal, inspection %
and installation

Mote: The clulch can be removed with the
engine in the frame. If the engine has
been removed, ignore the steps which don't

17.13 Finally fit the top ring

lower side rail . . .

17.10¢ ..

TOP RING

[\

SECOND RING

17.12a The rings can be identified by their
different profiles

Removal
1 Drain the engine oil (saa Chapter 1.

2 Working evenly in a criss-cross pattern,
the clutch cover bolts ([see
being

unsoraww
illustration). Remowe the cover,
prapared to catch any residual oll.

3 Remowve the gasket and discard it, Mote the

17.12b Old pieces of feeler gauge blade can
be used o guide the ring over the piston

positions of the two locating dowels and
remove them for sale-keeping If they are
lonse = they could be in either the cover or the
crankcase.

4 Working in a crisa-cross pattemn, gradually
slacken the cutch diaphragm spring retainer
bolts until spring pressura is releasad [see

17.14 Stagger the ring end gaps as shown

1 Topring

2 Ol ring lower side rad
3 OVl Fing uppar side Fall
4 Second (middlg) ring

18.2 Un=zcrew the bolts (arrowed) and
remove the cover
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18.4a Clutch componants

1 Spring retainer bolls & Wide friction platas 14 Wire retainer
2 Spring retaina 8 Frassure plate beanng 15 Plain plale
3 Diaphragm spring 10 Short pushiad 16 Marmow friction piate
4 Spning seat 11 O-ring 17 Antl-judder spring
8 Prossure plate 12 Clufch nut 18 Spning seat
§ Narrow friction plate 13 Lockwasher 19 Clutch centre
7 Piain plates
illugtrations). Counter-holé the clutch 6 Grasp the complete set of clutch plates and

housing to prevent it fuming. Remove the
bolis, retainer, diaphragm spring and spring
seat, than remove the cluich pressure plate
[see illustrations 18.28e, d, ¢ and h).

5 Remove the short pushrod and steel ball
[see illustrations 18.27Th and a). There is
anothar, longer pushrod behind the steel ball
which can be removed for inspection after
removing the releass cylindar (see Saction 20).

»
18.4b Diaphragm spring retainer bolts
{arrowed)

remove them as a pack (see illustration).
Unless the plates are belng renewed,
keap them in their original order - note
that the outarmest friction plate has a
slightly larger internal diameter to the rest, and
must ba installad in its comect position. Do
not yet remove the inner plain and friction
platas that are part of the anti-judder
assembly.

20 Collar

21 Needis bearing
22 Clutch housing
23 Thrust washer
24 Ball bearing

25 Long pushrod

7 Bend back the tabs on the clutch nut
lockwasher (see illustration). To remove the
clutch nut the transmisslon input shaft must
e locked. This can be done in several ways.
If the engine is in the frame, angage Sth gear
and have an assistant hold the rear brake on
hard with the rear tyre in firm comtact with the
ground. Alternatively, tha Yamaha servica tool
{Pt. No. 90BSC-04086) can be used to stop the
clutch centre from turning whilet the nut is
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1S.Th. Using the Yamaha tool to hold the
clutch centra

slackenad (see lustration). It is also possible
to use a commerciglly available helding tool,
though due ta the fact tha cluteh centre is
recessed in the crankcases it must be located
on the front sprocket instead as shown (see
illustration). It was found that because the
teal is short the amount of counter-leverage is
small making the tool difficult to hald by hand,
20 place a block af waod against the angine
as a stopper and rest the toof against the
wood [see illustration). Unscrew the nut and
remove the lockwasher from the input shaft,
noting how it fits, Discard the lockwasher as a
new one must be used on installation.

8 Slide the clutch centre and the thrust
washer off the shaft (see illustrations 18,253
and 24).

9 Slide a pair of 5 mm balts into the collar in
the centre of the clutch housing — clutch cover
bolts should work, but if it"s stuck, you may
nead longer bolts for a better grip. Support
the clutch housing, then squeeze the bolt

ends together so they grip the collar
and pull the collar out, then remove
the bearing and the clutch housing

(=ee illustration and 18.23c and b).

10 Hemove the wire retainer from the clutch
centre and slide off the inner plain plate and
friction plata, the anti-judcer spring and spring
seat (see illustrations 18.21g, d, ¢, b and a).
Kesp &l components in order and the correct
way round — note that the friction plate has a
slightly farger internal diameter like the

18.7c Locate the tool on the sprocket and
lock it tightly in place . ..

mw o
18.9 Use a pair of bolts as described to
draw the collar out

outermost plate so it can fit over tha antl-
judder spring and seat,
11 If requirec. remove the oil pump drive
gear, the oollar and the washer (See
IHustrations 18.22¢, b and a). Note the
bearing in the sprocket.

Inspection

12 After an extended period of service the
clutch friction plates will wear and causze
clutch slip. Measure the thickness of each
friction plate uging a vernier caliper (see
illustration). if any plate has worn to or
beyond the service limit given in the
Specifications at the beginning of the
Chapter, the friction plates must be renewed
as a sat. Also, if any of the platez amell burnt
or are glazed, they must be renewead as a sel.

18.7d ... then unscrew the clutch nut

18.12 Meaasure the clutch friction plate
thickness

13 Lay the plain jmetal} plates, ona at & time,
on a perfactly flat surface (such as a piece of
plate glass) and check for warpage by trying
to slip a gauge between the flat surface anc
the plate (see illustration). The fealer gauge
should be the same thickness as the warpage
lirmit listed in this Chapter's Specifications. Do
this at several places around the plate’s
circumference. If the feeler gauge can be
slipped under the plate, it is warped. The
plates should not show any signs of excess
haating (bluing).

14 Check the clutch disphragm spring and
spring =eat for wear, damage or deformation
and renew them if necessary. Place the spring
on the bench and measure its height at the
cantra nm (see illustration). I it |z less than

the minimum specified at the beginning of the 2

18.13 Check the plain plates for warpage

18.14 Measure the free height of the spring as shown
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18.15a Check the friction plate tabs and
clutech housing slots as described

Chapter, renew the spring. Check for warpage
of the spring using a flat surface and fealar
gauges. If it exceseds the maximum
parmissible amount of warpage, renew the
sSping.

15 Chack the tabs on the friction plates for
excessive wear and mushroomed edgas, and
the edges of the skots in the clutch housing for
indentations made by the friction plate tabs
[see illustration). If the indentations ars deap,
the plates and housing should be renewed, IF
the indentations can be remaoved easlly with a
file, the life of tha housing can be prolonged to
an extert, Similarly chack for wear between the
inner tongues of the plain plates and the siots in
the clutch cantre (see illustration). Wear of this
nature will cause clutch drag and slow
disengagermeant during gear changes as the

[arrowed)

18.15b Check the plain plate tongues and
the clutch centre slots as described

plates will snag when the pressure plate is lifted.
16 Inspect the neadle roller bearing and the
clutch housing's internal bearing surfaca. If
thera are any signs of wear, pitting or other
damage the affected parts must be renewed,
Inspeact the slots in the back of the clutch
housing and the drive dogs on the oll pump
driva gear and renew any worn or damaged
parts [see illustration). If you removed the oil
pump gear, inspect its bearing and renew it if
wom or damaged.

17 Check the pressure plate and its bearing
for signs of wear or damage and roughness
[zee illustration). Renew any parts as
Necassary.

18 Check the anti-judder spring and seat for
wear, damage and deformation. If any is
found, or the clutch has been juddering,

18,16 Check the oil pump drive gear
bearing (A} and dogs (B}

renew them, Check the plain and friction
plates incorporgted in the anti-judder
assambly as cescribed above. Check the wire
retainer ring for dafarmation.

19 Check the shorl pushrod and stesl ball for
wear or damage and rengw them If defacts
are visible. Fit a new O-ring onto the pushrod.
If you removed the long pushrod, make sure it
ism't bent (roll it on a perfectly flat surface or
use V-blocks and a dial gauge).

Installation

20 Remove all traces of old gasket from the
crankcasa and clutch cover surfaces.

21 Fit the anti-judder spring seat and spring
onto the clulch centre, with the OUTSIDE
mark on the spring facing out (see

illustrations). Fit the innermaost friction plate

18.21a Lay the spring seat onto the clutch

18.21b . .. followed by the anti-judder
spring, with the OUTSIDE mark facing out

18.21¢ Fitthe Mntbém plate over the spring
and seat . . .

18.21d ... then fit the plain plate

18.21e Push one end af the wire retainer
into the hole . ..
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18.211 ... then feed the retainer round,

locating it in the groove . ..

18.22b

.« the collar. . .

fidentifiable by its larger intemal diameter over
the spring and spring 2eat, then fit the plain
plate (see illustrations). Secure the assembly
with the wire retainer ring, making sure it
locates properly in i3 groove (see
illustrations).

22 If remowved, shde the washer, collar and
the oll pump drive gear onto the shaft, making
sure the engagement dogs on the gear are on
the outside (see illustrations).

23 Lubricate the clutch housing needie roller
bearing with clean engine oil. Install the
housing, making sure the primary drive and
driven gears engage comectly, and that the
dogs on the oil pump drive gear locate into
the siots in the back of the housing. Fit the
bearing and the collar into the centre of the
housing (see ilustrations).

24 Lubricate the thrust washer with clean

18.24 Slide the thrust washer onto the
shaft

. .. and the oil pump drive gear
onto the shaft

18.22¢c

18.23b Position the housing over
the shaft ...

engine oil and fit it onto the shaft (see
illustration).

25 Slide the cluich centre onto the shaft
splines, then fit the new lockwasher (see

18.25a Slide the clutch centre onto the
shaft...

18.23c ... then fit the bearing and collar
into its centre

illustrations). Install the clutch nut and, using
the method emploved on ramoval o lock tha
Input shaft (see Step 7), tighten the nut to the
torque satting spacified at the beginning of

18.25b ... then fit the new lockwasher . . .
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18.27b . .. and the short pushrod

e L ‘_, s :.'-f"l.:- ';L:'l'-h-.—.
18.25d Tighten the nut to the specified

torque setting . . .

18.26b ... then a plain plate and so on ...

the Chapter (see illustrations). Note: Check
that the clutch housing rotates fresly after
tightening. Bend up the tabz of the
lockwasher to secure the nut (see
ilfustration).

26 Coat gach plain and friction plate with
engine oil prior to inatallation. Build up the
plates as follows: lirst il a friction plate, then a
plain plate, then alternate friction and plain
plates until all are installed, making sure the
outermost friction plate with the narrow
friction area is on the outside ([see
illustrations).

27 Fit a new O-ring onto the short pushrad.

18.28¢ ... finishing with the narrow
friction plate

Lubricate the steel ball and the shad pushrod
with maolybdenum disulphide oil {a 50750
mixture of molybdenum disulphide greaze
and engina oil). Push the steel ball inte the
shaft then slide the short pushrod in {see
illustrations).

28 Lubricate the bearing in the pressure plate
with some clean oil (see illustration 18.17). Fit
the prassure plate onto the cluich, making sure
it seats corecthy with its innar rim castsllations
locating in the zlots in the clutch centre — if
there is any clearance between the clutch
plates as you push on the pressure plate then it
has not lecated properly (see illustrations). Fit

Sl ] T

18.28a Align the castellations on the plate with the slots in the

centre . . .
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... and the retainer

the spring seat, diaphragm spring and
spring retainar (see illustrations). Install the
retainer bolts and fighten them evenly
and a little at a time in a criss-cross
saquence 10 the specified torque setting (see
illustration 18.4b). Countar-hold the clutch
housing to prevent it furning when tightaning
the spring bolis.

29 Fit the dowels into the crankcase, then
natall the clutch cover using a new gaskst
and tighten its bolls evenly in a criss-cross
saquence to the specified torque setling (see
illustrations).

80 Refill the sngine with the spacified
Auartity and type of oll (see Chapter 1),

dowals [arrowed) . . .

19 Clutch master cylinder - =
removal, overhaul and h‘
installation

1 If the master cylinder |2 leaking fluid, or i
tha clutch does not work properly when the
lever is appliec, and bleeding the system does
mnot help {(see below), and the hydraulic hoses
ara all in good condition, then mastar cylinder
owerhaul is recammendad.

2 Before disassembling the master cylinder,
read through the entire procedure and make
sure that you have the correct rebuild kit (see
illustration). Also, you will nead soma naw

T Rubber boot 5 Riston

2 Pushrod & Primary cup
3 Circilp 7 Spring

4 Seal

19.2 Clutch master cylinder components

. + » then install the cover

DOT 4 hydraulc brake and clutch fluid, somea
clean rags and internal circlip pliers,

Caution: Brakelclutch fluid will damage
paint. To prevant damage from spilled fluid,
always cover the fuel tank and any painted
surfaces when working on the master
cylinder. Wipe up any spilis immadiately
and wash the area with soap and waler.
Caution: Disassembly, owverhaul and
reassembly of the master cylindar must be
done in a spotiessly clean work area {o
avoid contamination and possible failure of
the hydraulic system componeants.

Removal

Note: If the master cyiindsr is baing displaced
from the handiebar and not being removed
completely or overhauled, follow Steps 4 and
£ afly.

3 Support the motorcycle on its centrestand.
Slacken the reservoir cover scraws, then

lightly tightan them again (see illustration).

L i

DVEr SCrews

W
1S

19.3 Slacken the reservoir c



236 Engine, clutch and transmission

19.4 Disconnect the clutch switch wiring
connector (A). Master cylinder
clamp bolts (B)

Turn the handlebars as required so that the
top of the resenvoir is level.

4 Disconnect the ecluteh switch wiring
connector (see illustration). I raquirad,
rermcve the dutch switch (see Chapter B).

5 If the master cylinder is baing overhauled,
remcve the clutch lever {see Chapter 5). If it is
just being displaced [t can remaln n S,

6 If the master cylinder is being complately
ramoved or overhauled, unscrew the clutch
hose benjo bolt and separate the hose from
the master cylinder, noting its alignment {see
illustration}. Discard the sealing washers as
they must be renewed. Either plug the hosa
using another sultable short piece of hose
fitted through the eye of the banjo Bolt (it must
b a tight it to seal it propery), clamgp it using
a hose clamp, or wrap a plastic bag tigntly
around it to minimise fluid loss and pravent
dirt ertering the 2ystam. If the master cvlinder
18 just being dizplaced and not completaly
removed or overhauled, do not disconnect the
hose.

T Unscrew the master cylinder clamp bolls,
natirg how the UP mark faces up and the top
mating surfaces of tha clamp align with the
punch mark on the handlebar, then lift the
master cylindar away (see [llustration 19.4).

Overhaul

B8 Remove the reservoir cover and lift off the
diaphragm plate and the rubber diaphragm.
Drain the brake fluld from the reservoir into a
suitable container. Wige any ramaining fluid
out of the reservoir with a clean rag.

8 Draw the pushrog out of the master

19.19 Align the clamp mating surfaces
with the punch mark (arrowed)

19.6

utch hose banjo bolt [arrowed)

cylinder, noting how it locates in the rubber
boot — the boot may come away with the
pushrod (see llustration 19.2).

10 I it didn't coma with the pushred, remove
the rubber boot from the end of the pisten in
tha cylindar.

11 Using circlip pliars, ramove the circlip,
then slide out the seal, piston, primary cup
and sprng, noting how they it Lay the parts
cut in the proper order and way round to
pravent confusion during reassemibly.

12 Clean all parts with clean brake/clutch
fluid. If compressed air is available, usa it to
dry the parts thoroughly {make sure it's
filtered and unlubricated),

Caution: Do nol, under any clricumstances,
use 8 petrofeum-based solvent to clean the

parts.

13 Check the master cylinder bore for
corrosion, scratches, nicks and score marks.
If damage or wear is evident, the master
gylinder must be renewed. If the master
evlinder is In poor condition, then the releasa
cylinder should ba checked as well. Check
that the fluid inlet and outlat ports in the
rmaster cylinder are clear.

14 The dust boot, circlip, seal, piston,
primary cup and spring are included in the
rebuild kit. Use all of the new parts, regardiess
of the apparent condition of the old ones. Fil
all components according to the layout of the
old one, Lubricate the seal, piston and
primary cup with clean brakefclutch fluid.

15 Fit the spring Into tha master cylinder so
that its narrow end faces out. Slip the primary
cup intc the bore and locate it against the
spring.

ol ‘.L J i l' el A
19.24 Make sure the diaphragm is comrectly
seated before installing the plate and cover

18 Fit tha piston into the master cylinder,
making surea it is the corect way round. Fit the
seal onto the end of the piston, Depress the
piston and install the new circlip, making sura
that it locates in the groove,

17 Apply silicone grease to tha inside of the
rubber boot and to the pushrod. Fit the boot
over the pushrod, locating the narrow rim of
the boot inta the grocve. Install the pushrod,
making sure the wide rim of the boot locates
correctly in the greove in the end of the
master cylinder.

18 Inspect the reservoir cover rubber
diaphragm and renew it f it is damaged or
deateriorated.

Installation

19 Locata the master cylinder on the
handiebar and fit the camp with its UP mark
facing up, aligning the top mating surfaces of
the clamp with the punch mark an the
handlebar (see illustration). Tighten the
upper bolt first, then the lower bolt, to the
torque setting spacified at the beginning of
thie Chapter.

20 |f detached, connect the clutch hose to
the master cylinder, using new sealing
washers on each side of the union, and
aligning the hose as notad on removal (see
illustration 18.6). Tighten the banjo bolt to the
specified torgue setting.

2 I removed, install the clutch switch [sae
Chapter B), Otherwise, connect the clutch
switch wiring connector.

22 If removed, install the clutch lever [see
Chapter 5).

23 Fill the fluid reservair with naw DOT 4
brake/clutch fluid as described in Daily (ore-
ride) checks. Bleed the air from the systam
{zee Saction 21).

24 Fit the rubber diaphragm, making sure it 15
comrectly seatad, the diaphragm plate and the
cover onto the master cvlinder reservair, and
fighten the cover screws securely but not
overtight (see illustration).

25 Check the operation of the clutch before
riding the motarcycie,

20 Clutch release ni,»linder - o
removal, overhaul and A

installation

Caution: Brake/clutch fluid will damage
paint. To prevent damage from spilled
fluid, always cover the fuel tank and any
painted surfaces when working on the
master cylinder. Wipe up any spills
immadiately and wash the area with soap
and water.

Removal

1 If the release ocylinder is just being
displaced and not completely removed ar
overhauled, do not disconnect the cluteh
hose. Otherwise, unscrew the clutch hoss
banjo bolt and separate the hosa from Lha
raleasa cylindar, noting its alignment, and the
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spacer that fits between the hose union and
the releasa cylinder (see llustration). Discard
the three sealing washers as new ones must
Ba used on installation. Either plug the hose
ysing another suitable short piece of hose
fitted through the eve of the banjo balt (it must
be a tight fil 1o seal it properly), clamp it using
a hose clamp, or wrap a plastic bag tightly
arcund to minimise fluid loss and prevent dirt
gntaring the systam. Note: I vou're planning
to avarhaul the release cylinder and dan't have
a source of comprassed air to blow out the
piston, just loosen the banjo bolt at this stage
and retighten it lightly. The hydrauic system
can fan be used fo force the piston out of the
body once the cylinder has been unbolled.
Disconnect the hose once the piston has besn
sufficiently displaced.

2 Unscrew the three bolis securing the
release cylinder and remove it (see
Hustration 20.1). If required, wilhdraw the
pushred, noting which way round it fits (see
ilustration). Do not operate the cluteh lever
with the refease cylinder removed.

If the refease cylinder is not
baing disassembled, wrap
.HINT some cable ties around the

piston and through the
mounting ball holes to preveni the
pistan creeping ouwf, or from being

displaced =zhould the lever be
accidentally pulled in.
Overhaul

3 Remave the dust seal from the release
cylinder (see illustration). Discard it as a now
ane must be used,

f Waming: Use only low air

pressure, otherwise the pision

may be forcibly expelled and
cause damage or injury. Wrap the cylinder
in a rag before applying the air,
4 Have z supply of clean rags on hand, than
purmp the clutch lever to expel the piston
under hydraulic pressura. If the hose has
giready been detached, use a jat of

camprassed air directed into the fluid inlet 1o
expel the piston.

5 Saparate the spring from the pistan, noting
b it fits, or withdraw it from the cylinder f it

20.5 Fit a new pushrod oil seal if
necessary

20.1 Clutch hose banjo bolt (A), release
cylinder bolts (B)

20.2 Withdraw the pushrod, noting which
way round it fits

1 Helease
cylindear
Dust seal
Pistan
Piston seal
Spring

i s o B

20.3 Clutch release cylinder components

i= still in there, Lsing & plastic or wooden tool,
remove the piston seal from the groowe in the
piston, noting which way round [t fits. Discard
it as a new one must be used.

6 Clean the pistan and release cylinder bore
with clean hydraulic fluid.

Caution: Do nol, undar any circumstances,
use 8 petroleum-hased solvent to clean
hydraulic paris.

T Inspect the piston and release cylinder bore
for signs of corrosion, nicks and burrs and
loss of plating. If surface defects are found, a
new piston and cylindar should be fitted. If the
release cylinder is in poor condition the
master cylinder should also be overhauled
{see Section 19).

B Check that the pushrod is straight by rolling
it on a flat surface — if it is bent, fit a new
pushred. Remove the front sprocket cover
(see Chaptar 5, Section 16) and check the

20.12 Install the release cylinder and
tighten the bolls to the specified torque

pushrod oil sezl in the crankcase for signs of
leakage. Fit a new seal if necessany — lever oul
the old seal with a flal bladed screvdriver and
press or drive the new ona inte place (see
illustration). Install the front sprocket cover.

8 Lubricate the new piston zeal with clean
hydraulic fluld and fit it into the groows in tha
piston. Fit the narrow end of the spring over
the lug on the inner end of the piston.
Lubtiicate lhe piston and seal with clean
hydrautic fluid and insert tha assembiy
squarely into the cylinder, making sura the
spring stays in placa on the piston and the Fim
of the seal does not turn inside out. Usa your
thumkbs ta prass it fully in.

10 Fit a new dust seal onta the release
cylindar.

Installation

11 W ramoved, lubricate the pushrod with
malybdenum disulphide oil (@ S0/50 mixture of
molybdenum disulphide grease and angina
oil). Mote the difterences in the end sections of
the clutch pushrad — the langer end section
faces the left-hand side of the engine (towards
the release mechanism), the shorter end
section faces the right-hand side (towards the
cluteh). Slide the pushrod through the
sprocket cover and into the angine. Wipe the
outer end of the pushrod clean and smear
some silicon graasa onto 1L

12 RBemove the cable ties from the ralease
cylinder if wsed, then install the cylinder and
tfighten the bolts to the torgue setting
spacified at the beginning of the Chapter (see
illustration).
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21.5 Clutch release cylinder bleed valve
{arrowed)

13 It the hydraubc hesa was disconnected, fita
new sealing washear anto the banjo boli, then fit
the boll through the hose union, il another
sealing washer, fit the spacer anto the bolt, then
fit another sealing washer and thread the bolt
Irto the release cylindar. Align tha hose as noted
on removal and fighten the banjo bolt to the
spectied torgue satting (see illustration 20.1).
14 Slackan the master cylinder reservair cover
screws, then remove the cover, diaphragm
plate and diaphragm (see illustration 19.3). Fil
the reservoir with rew hydraulic fluid (see Daily
[ere-ride) checks) and blead the system (see
Saction 21). Check for fluid leaks

15 Fit the rubber diaphragm, making sura it is
carrectly seated, the diaphragm plate and the
cover onto the master cylinder reservoir, and
tighten the cover scraws securaly but not
overlight [see illustration 19.24).

16 Check the operation of the clutch before
riding the motoraysla.

21 Clutch hydraulic release %;\3
system - bleeding and fluid =~ 53
rerewal %

Caution: Brake/ciuoich fluid will damage
paint. To prevent damage from spilled fluid,
always cover the fuel tank and any painted
surfaces when working on the master
cylinder. Wipe up any spills immeadiately
and wash the area with soap and water.

Bleeding air from the system

1 Blaeding the cluteh is simply the procass of
removing all the air bubbles from the master
cylinder, the hydraulic hose and the releass
cylinder. Bleeding is necessary whenever a
clutch system hydraulic connaction s
leasanad, whan a component or hose is
renewed, or when the master cylinder or
release cylinder s overhaulad. A |lazk in the
system may also alow air to enter, but leaking
clutch fluid wall reveal its presence and warn
yau of the need for repair.

2 To bleed the clutch, you will need some naw
DOT 4 brakedelateh fluid, a length of clear ving
or plastic tubing, a small container partially
filled with clean fluid, a supply of clean rags
and a spanner to fit the bleed valva. Mote that
there are commercially available bleeding kits
of variows sarts that enable the job o be done

much mora aaslly than the manual method
described, When using such a tool, foliow the
manufacturer's instructions.

3 Cover the fuel tank and other painted
compaonents to prevent damage in the event
that fluid is spilkad.

4 Support the motorcycle on its centrestand,
and turn the handlebars as raquired o that the
top of the reservoir is level. Undo the reservoir
cover screws and ramove the cover, Giaphragm
plate and diaphragm (see illustration 19.3).
Slowly pump the clutch lever a faw timas until
no air bubbles can be seen floating up from the
bottomn of the reservolr. Dodng this bleeds air
from the master cylinder end of the hose.
Caution: Do not pump the lever too gilckly
a8 fiuid couwld spurt out of the reservoir and
onto a painted compaonent.

5 Full the dust cap off the blead valve on the
releaze cylinder and. attach one end of the
claar tubing to the valve (see illustration).
Submerge the other end in the fluid in the
container. Cheack the fluid leval in the
reservoir. Oo not allow It to drop below the
lawrar rrark during tha bisading process.

& Pump the clutch lever slowly three or four
times and hold i in against the handlabar,
then open the bleed valve. When the valve is
openad, fluid will flow out of the release
cylinder into the clear tubing.

7 When the fiuid stops flowing, tighten the
bleed valve, then relsase the lever gradually.
Repeal the process until no air bubbles are
vigible in the fluid leaving the release cylinder
and the clutch action feels smooth and
progressive. On completion, tighten the bleed
valve to the torque setting specified at the
beginning of tha Chaptar.

8 Ensure that the rezervoir level is above the
loweer mark (do not averdill), then fit the rubber
digphragm, making sure it is comrectly seated,
the diaphragm plate and the cover onto the
master cylinder reservoir, and tighten the
cover screws securely but not overtight (see
illustration 19.24), Wipe up any spilled fluid
and check that there are no leaks fram the
system when activated. Refit the dust cap
ovar the bleed vake.

8 Top-up the reservaoir; instell the diaphregm,
diaphragm plate and cover. and wipe up any
spilled brake fluid (see Daily (Dre-ride) checks).
Check the entire system for fluid leaks.

10 Check the operation of the clutch bafore
riding the motorcyclhe.

Fluid renewal

11 Changing the clutch fluid s a similar
process to blaeding and requires the same
materials plus a suitable tool for siphoning the
fluid out of the hydraulic reservaoir, Also ensure
that the contalner |s large enough to take all the
old fluid when it i flushed oul of the system.
12 Cover the fuel tank, front mudguard and
other pairtad companents to prevent dameage
in the evant that fluid is spilled.

13 Pull the dust cap off the bleed valve (see
illustration 21.5). Attach one end of the clear
vinyl or plastic tubing to the blead valve and

submerge the other end in the fluid in the
container.

14 Remcwe the reservoir cover, disphragm
plate and diaphragm (see illustration 19.3)
and siphan the old fluid out of the resarvar.
Fill the reservoir with new DOT 4 fluid.,

15 Pump the clutch lever slowly three or four
timas and hald it in against the handlabar,
than opan the blesd valve, When the valve is
openad, fluid will flow out of the release
cylinder into the clear twbing.

16 When the fluid stops flowing, tighten the
bleed valve, then release the lever gradualky.
Repeat the process until the new clean fluid
can be sean emarging and no air bubbles are
vigible in the fluid. On completion, tighten the
blead valve to the torgue setting specified at
the beginning of the Chapter

P Oid brake fluid is invariably
much darker in colour than
new fluid, making it easy to
see when all old fluid hes been
expeled from the system.

17 Disconnect the hose, then tighten the
bleed valva to the specified torque setting and
install the dust cap,

18 Top-up the resarvalr, nstall the diaphragm,
dimphragm plate and cover, and wipa up any
spllled brake fluld {see Dally (ore-nide) checks).
GCheck tha entira systam for fluid leaks.

18 Check the operation of the clutch befors
riding the matorcycie.

22 Gearchange mechanism -
removal, inspection and
installation

HE

Mote: The gearchange mechanism can be
removed with the engine in the frame. If the
engine has been removed, ignore the steps
which don't apply.

Removal

1 Make sure the transmission is in newtral.
Drain the engine oif (ses Chaptar 1), Remowa
the clutch [see Saction 18],

2 Unscrew the gearchange lever linkage arm
pinch bolt and slids the arm off the shaft,
nating how the punch mark on the shaft aligns
with that on the arm (see illustration). If no

22.2 Unscrew the bolt and slide the arm off
the shaft, noting the alignment punch marks
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22,4 Remove the E-clip and slide the washer off the shaft

mark Iz visible, make your own before
removing the arm so that it can be corractly
atigned with the shaft on installation.

3 Ramove the front sprockst cover (see
Chapter 5, Section 16).

4 RBamove tha E-clip and wazher from the
left-hand end of tha gearchange shaft (see
illustration).

§ Urscraw the bolts securing the il ballle
plate and remove tha plate (see illustration).
6 Mote how the gesrchange shaft cantralising
spring ends fit on each side of the locating pin

i the crankcase, and Row the pawls on the o _r"' !
;?If;:?;;’en;rgcgtrif'ﬂg rti: ﬁp_'f:z Z: J h;'i:g 22 6 Withdraw the shaft from the engine, 22 7 Unscrew the stopper arm bolt and
7 ; , noting the washer [arrowed) remove the arm and spring

shaft and withdraw the shafifarm assemibdly
{zee illustration). Mota that there is & washer  the neutral detent on the selector drum.  any corasponding wear on the selector pins
that fits between the centralising spring  LUnscrew the bolt and remove the stopper arm  on the selector drum (see illustration). Also

spacer and Lhe crankcase - this may well stick  and spring (see illustration). check the stopper arm rollar and the detents
to the crankcase, sa il it I8 not on the shaft in the salectar drum for any wear or damage,
retriave it and slide i back on. Inspection and make surs the roller tumns freely (see

7 Mote how the stopper arm spring ends 8 Check tha selector arm for cracks.  illustration). Renew any components that are
joeate and how the roller on the arm locates in - distortion and wear of its pawls, and check for  wom or damaged.

: e

22.8a Check the selector arm and shaft assembly ... 22 8h ...and the stopper arm assembly as described
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22.11a Lever out the old seal . ..

9 Inspect the shaft centralising spring and the
siopper arm return spring for fatigue, woar or
damage. If any faults are found, renew the
components. Slide the centralising spring off
the shaft, noting the collar. Alzo check that
tha centralising spring localing pin in the
crankcasa is sacurely tightened. It it is loose,
ramove it and apply a non-permanant thread
locking compound to its threads, then tighten
it to the forque setting spacified at the
beginning of the Chaptar,

10 Check the gearchange shaft/arm

assembly for distortion and damage to the
gplines, If the assembly iz bent you can
attempt to straighten it, but if the splines are
damagad It must be renewed.

11 Check the condition of the shaft ol seal in
the crankcase - If it is damaged, deteriorated o
shows signs of leakagea it must be renewed.

22.11d . .. and the inner seal (arrowed) in
the sprocket cover . ..

2211b ... and press the new one in

Lever out the old seal with a flat bladed
scresadriver, and press or drive the new one in,
with its lip facing inward, using a suitable socket
(see illustrations). Also check the sealz and
bearing in the sprocket cover (see
illustrations). If the bearing s damaged or does
nat run amoathly and fresly, it must be renswed
- refer to Tools and Workshog Tips in the
Reference Section for information on bearing
checks, remaoval and nstallation methods.

Installation

12 Fit the stopper arm bolt through the
stopper arm, then fit the return spring (see
illustration 22.8b). Apply threadiock to the
threads of the ball. Install the assembly onto
the crankcase, making sure the spring ends
locate correctly over the stopper arm and
against the crankcase, and partially tighten
the bolt. Prass the stoppar arm down, then

22.11¢ Renew the outer seal . . .

fully tighten the boit, locating the roller onto
tha neutral datent in tha cam as they become
aligned (see illustration 22.7). Tighten the
bolt to the speciflad torgue setting
Afterwards make sure the arm is free to move
and is returned by the prassure of the spring.
13 Make sure the cantralising spring ends are
correctly positioned on the selector arm and
that the washer is on the shalt ([see
illustration 22.8a). Slide tha shaft/arm
assembly into place, lncating the selector arm
pawls onto tha pins on the selactor drum and
the centralising spring ends onto each side of
the locating pin (see illustrations).

14 Install the oil Daffle plate (see illus-
tration 22.5)

16 Fit the washer and E-clip onto the left-
hand end of the shaft, making sure the E-clip
locates in ks groove (see illustrations).

22.13a Slide the shaft into place as shown

22.13b The installed assembly should be
as shown

22.15a Slide the washer onto the shaft . . .

22.15b ... then fit the E-clip
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16 Install the front sprocket cover |see
Chapter 5).

17 Slide the gearchange lever linkage arm
onto the shaft, aligning the punch marks (see
illustration 22.2). Tightan the pinch bolt
securely,

18 Install the clutch (zee Saction 18).

19 Fill tha engine with the specified guantity
and type of new engine oil (see Chapter 1).

23 Oil pump - check, removal, i
inspection and installation .
E3

Mote: The ol pump can be removed with the
engine in the frame. If the engine has been
rermaved, lgnore fhe sfeps which dan't apoly.

Check

1 Pearform an oil pressure chack (see Chap-
ter 1). If the pressure is as specified at the
baginning of the Chapter then the pump is
good, If tha pressure Is lowser than it should
ba, and all other possible causas (as listed in
Chapter 1) have been eliminated. then tha

23.5a Remove the circlip...

pump is probably worn or faulty — remove the
pump and inspect it as described below. If the
pump itself s proved faulty, it must be
ranewed as no individual components ars
available.

Removal

2 Drain the engine oil (see Chapter 1).
3 Remove the clutch (ses Sacticn 18).
4 Unscrew the bolts securing the oil

crankcase (C) ...

23.6b Remove the collar (A), O-rings (B), and the dowel from the

23.5b ... then slide the gear off the shaft. ..

baffle plate and remove the plate (see
illustration 22.5).

5 Remove the circlip securing the ail pump
driven gear, then remove the gear and the
wasgher (see illustrations].

6 Mote how tha amrow on the pump outer
cover aligns with thet on the crankcase.
Linscrew the bolls securing the oil pump o
the crankcase and remove the pump (see
illustration). Retrieve the collar and tha three

23.6c ... or from the pump, 35 NecEssary
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23.7 Oil pump components

1 Innar cover

£ Inner retor finner cinguit)
3 Qwiter rator {inner circuith
A Inrar dive pin

5 Long doweal
& Pump body

Q-rings, ard the dowel it it is not in the pump
(zee illustration). Dizcard the O-rings a3 new

onas must bea used.

23.11 Measuring outer rotor to cover or
body clearance

&;._

23.13 Measuring rotor end-float

¥ Inner rofor {oufsr circuit)

8 Quter rotor fouter circuit)
8 Quter drive pin

10 Drive shaft

17 Outer caver

Inspection

7 W required, the pump can be disassemblea
for cleaning and inspecton (see illustration).

2312 Measuring inner rotor tip to outer
rator clearance

Unde the two screws securing the end covers
to the pump body (see illustration Z3.151).
Remove the outer cover, then remove the
outer and inner robors, noting which way
round they fit and how the inner rotor cutouts
locata over the drive pin ends. Remove the
outer drive pin. Remaowve the inner cover and
the lang dowel. Push the drive shaft through
the body and withdraw It, then remove the
drive pin. Remove the inner and cuter rotors
from lhe pump body, again noting how they
fit, Keep all componeants in order so related
rotors are returned to the same side of the
pump tha samsa way round.

8 Clean all compaonants in solvant,

8 Inspact tha pump housing, covers and
rotors for damage, scoring and wear_ If any iz
aevident, renew the pump.

10 Fit the rotars from tha outer circuit into the
outer cover and the rotors from the innar
circuil into the pump body.

11 Measure the clearance between the outer
rotor and the cover/body with a fesler gauge
and compare it to the maximum clearance
listed in the specifications at the beginning of
the Chapter (see illustration). If the clearance
measured is greater than the meaximum listad,
rernaw the pump.

12 Measure the clearance between the inner
rotor tip and the outer rotor with a fesler
gauge and compare it 1o the maximum
clearance listed in the specifications al the
beginning of the Chapter (see illustration). If
the clearance measurad is greater than the
maximum listed, renew the pump.

13 Lay a straight-adge across the rotors and
the pump cover/body and, using a fesler
gauge, measure the rotor end-float (the gap
batweesn the rotors and the straight-edge (see
illustration). If the clearance measured is
greater than the maximum listed, renew the
pUmp.

14 Check the pump drive and driven gears
for wear or damage, and ranew them if
NECESSAry.

15 If the pump Iz good, make sure all the
components are clean, then lubricata tham
with new engine oll. Fit the Inner circuit outer
rotor into the pump body, then fit the inner
rotor into the outer rotor, with the cutouts
facing out (see illustrations). Slide the
driveshaft into the body, then fit the inner

23.15a Fit the outer rotor . . .

23.15b ... and the inner rotor, with the
cutouts facing out
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23.15e ... and locate it in the inner rotar

23.15j . ..and fit the oute
inner rotor

23.15l .. . then locate the inner rotor
ontoit...

drive pin through the shaft and locate its ends
into the cutouts in the inner rotor (see
illustrationsg). Fit the long dowel through the

pody, then fit the inner cover onto the body,
making sure the dowel locates cormaectly (see
illustrations). Fit the outer circuit drive pin

23.151 ... and secure the assembly 23.17 Prime the pump with ol

together with the screws

into the shaft, then [l the Inner rotor, locating
the cutouts over tne drive pin ends (see
illustrations). Fit the outer rotor over the inner
rotor (see lllustration). Fit the outer cover
onte the body, then install the scraws and
fightan them 1o tha torque setting specified al

the beginning of the
ilustrations).

16 HRotate the pump shaft by hand and check
that the rotors tm smoothly and frealy. If not,

rechack the pump.

Chapter (ses

Installation

17 Before installing the pump, prime it by
filling it with clean engine oil and rotating it a
few timas [see illustration).

18 Fit the dowel into the pump (see
illustration 23.6c). Fit the collar into the
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23.18 Fit the collar into its bore

24.3a Unscraw the sump bolts
(arrowed) . . .

crankcase (see Hustration). Fit
Q-rings  lubricated with clean il
illustration 23.6b).

19 Install the pump, aligning the arrow on the
outar cover with that on the crankcase, and
making sure the dowel and collar locate
corectly (see illustration). Apply a suitabla
non-permanent thread locking compound 1o
the maunting bolts and tighten tham to the
targue setting specified at the beginning of
the Chaptes

20 Fit the washer and criven gear anto tha
shaft and secure them with the circlip, using a
new one if the old one is deformed (see
illustrations 23.5¢, b and a).

21 Install the oil baftfle plate (see illus-
tration 22.5).

22 Install the clutch isee Section 18).

23 Fill the engine with the specified quantity
and type of naw engine ai (see Chapter 1).

rresw
[see

24 Oil sump, oil strainer and s
pressure relief valves - removal, 2
inspection and installation X

Note: The oil sump, ol strainer and pressure
relief valves can be removed with the engine in

23.19 Install the pump, aligning the arrow
with that on the crankcase

the frame. If the engine has been removed,
ignare the steps which don't apoly.

Removal

1 Remave the exhaust system (see Chap-
ter 3).

2 Drain the engine ail (see Chapter 1), Either
remove the oil level sensor if required (see
Chapter 8], or traca the wire fram tha switch
and disconnect it at the single bullet
connecicr (see illustration).

3 Unscrew the sump bolts, slackening them

24.4a Remove the cover. ..

Ve

24.2 Disconnect the wiring at the bullet
connector (arrowed)

24.3b . .. noting the positions of the clamps (amrowed)

avenly in 8 cnss-cross saquence to pravent
distortion, and remove the sump ([see
illustration). Nole tha positions of the wiring
clamps (see illustration). Discard the gasket,
as a new ona must be used. Mota the
positions of the dowels ard remove tham if
they are loosa. Mote the copper washer fitted
with the central bolt - discard it as a naw ona
must be used.

4 Prise off the oll strainer cover, thar unscraw
the baolts and remove the strainer body (see

illustrations). Discard the gasket.

24.4b ... then unscrew the bolts (arrowed)
and remove the body
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24,53 Pull the rellef valves out of the
BUMP . ..

5 Pull the prassure refiel valves out of the
sump &nd crankcase (see illustrations)
Discard the Q-rings.

Inspection

6 Hamowva all traces of gasket from the sump
and crankease mating surfaces, and clean the
inside of the sump with solvent.

7 Clean the cil strainer in solvent and remove
any debrie caught in the strainar mash
Inspact the strainer for any signs of wear or
damage and renew [t if necessary.

8 Push the plunger on one of the relief valves
into the valve body and chack that it moves
smoothly and freely agsinst tha spring
prassura (e illustration). [f not, remove the
aplit pin, prassing down on the spring seat as
you do to prevent it flying out under pressure
af the spring, and remove tha spring seat,
spring and plunger {see illustrations). Clean
all the compenents in solvent and check them
tor scoring, wear or damage. If any is found,
raraw the relief valve — individual componsnts
are not available, Otherwise, coat the inside of
the valve body and the plunger with clean
engine ail, then insert the plungér, spring and
spring seat and sseure them with a new split
pin. Check the action of the valve plunger

again — if it is still suspect, renaw the valve.
Repsat for the other valve.
Installation

g Fit a new O-ring onlo each relief valve and
smear them with grease (see illustration).
Push the valves into their sockets in the sump
and crankcase, noting that the longer valve
fitz into the crankcase

stall the strainer b
with the arrow to the front

a4 85 Check the action of the valve as
described

24.8b Press down on the spring seat and
withdraw the split pin . ..

10 Install the oil strainer bady using a new
gasket, making sura the arrow points to the
fromt of the angine (see illustrations). Apply a
sutable non-permanent thread locking
compound to the bolts and tighten them to

arrow to the front

24.8¢ ...and remove the seal, spring and
plunger

the specified torgue setting. Press the strainer
cover onta the body, again making sure the
arrow paints to the front (see illustration)

11 If rermoved, fit tha sump dowels into the
crankcase (see illustration). Lay a new

.

24.11 Fit the dowels (arrowed) and a new
gasket . ..
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gasket onto the sump (if the engina is in the
framej ar onto the crankcase {if the engine has
been removed and i positiored upside down
an the work surface), Make sure the holes in
the gasket align cormactly with the bolt hales,

12 Pesition the sump onto the crankcase

[see illustration). Inztall the bDolts, not
forgetting the wiring clamps (see illustration
24.3b}, and uging a new copoer washer an the
central bolt [see illustration). Tighten the
baolis evenly and & little &t a time in a criss-
cross pattern to the specified torgue satting.

13 Either install the oil level sensor if

removed (see CGhapter &), or connect the wire
at the connactor.

14 Fill the engine with the correct type and
guantity of oil (3ee Chaptar 1).

25.5 Undo the screws (arrowed) and
remove the plate

25,6 Undo the screws (arrowed) and
remove the cover

24.12b Use a new sealing washer on the
central bolt

15 Install the exhaust system (see Chapter 3],
Start the engine and check that there are no
oil leaks arcund the sump.

25 Crankcase halves - a
separation and reassembly

[

/.

Note: To separate the crankcase nalves, the
anging must be femoved from the frame,

Separation

1 To accass the connecting reds, crankshaft,
starter clutch, alternator drive shaft and chain,
transmission shafts, and selector drum and
forks, the crankcase must be split into two parts.
2 To enable the crankcasss to be separatad,
the engine must be removed from the frame
{see Section 5). If the crankcases are haing
separated to remove the crankshaft or starter
clutch and alternator drive shaft, remove the
cylinder head, cylinder block and pistons (see
Sections 12, 15 and 1€). If you are only
separating the crankeasze halves to remove
the other components, then there is no need
to dizassemble the top-and. In all casas,

25.4 Timing rotor bolt {arrowed)

remove the clutch (see Section 18) and the
sump (sea Section 24),
3 If the crankcases are being separated as
part of a complete angine overnaul, remove
the following components:

& Gearchangs mechamsm (Section 22).

& Altamator and starter motor (Chapter 8).

& O sfrainer and prossure rabel valves

fSection 24).
& Nevtral switch and oil level sensor
(Chapter 8k

® Cam chain tensioner Blade (Section 100
4 If the top-end has notl been disassambled,
rermone the pick-up coil assembly (see Chapter
4}, The timing rotor can stay in place, but if you
want to remova it, undo the bolt and remove
the rotor and its Incating pin (see lllustration).
8 Undo the transmission input shaft bearing
retainer plate screws and remove the plate
{see illustration).
6 Lindo the crankshaft end-cover screws and
remaove the cover (see illustration).
7 The crankcases are joined by a mixture
ol 10 mm bolts, B mm bolts and 6 mm baolts
(see illustration). All bolts are numberad
according to the arder in which they must
be tightened, and the number of each
bolt i= cast in the crankcase adjacent
ta the bolt. Make a cardboard template of

152
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| == L
Lower crankcase

Upper crankcase

25.7 Crankcase bolt tightening sequence

On certain madals, the cam chain tensioner blade bolt (see Mustration 10.13b) is included in
the sequence of numbers cast Info the crankcase, az No. 24, In this case the final number in the

sequenrce will be No, 37.
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25,10 Carefully lift the lower half off the
upper half

the crankcase and punch a hole for each bolt
location, then mark each hole with its number.
This will ansure all boits are installed comectly
on reassembly - this i imporant as their
lengths differ.

8 Unscrew the upper crankcase bolts evanly
and a little at a time in a reverse of the
rumerical sequence marked on the crankcase
until they are finger-tight, then remove them.
Mote any washers and wiring clamps fitted
with tha halts. Mate: As each bolt is removed,
store it in its ralative pasitian, with ils washer
wheare appiicable, in the cardboard femplate
of the crankcase falves.

9 Turn the engine over. Unscrew the lower
crankosse bolls evenly and a fttle at a time in
a reverse of the numerical sequence marked
on the crankcaze until they are finger-tight,
then remove them. Mole any washers fitted
with the bolts. Mobe: As sach bolf is revmoved,
store it in its relative position, with its washer
whare appiicable, in the cardboard template
of the crankcase halves.

10 Carefully it the lower crankcase half off
the upper half, using a soft-faced hammer o
tap around the |aint to initially separate the
halves il necessary [see illustration). Mote: If
iha halves do not separate aasily, make sure
all fasterners have bean removed. Do not Iry
and separate the halves by levering against
the crankcase mating surfaces as they are
gasily scared and will lsak oil. Tap around the
Jaint faces with & sofi-faced malist,

25.14h Old type lipped plug with lip
locating into slot [arrow)

25.11a Remove the dowels (arrowed) . . .

11 Bemove the two locating dowels and the
oil passaga O-ring — they could be in either
half [see illustrations]. Hemowa the
crankshaft end-plug and oil seal and discard
them as new ones should be usad (See
illustrations 25.14b, ¢ and d). Remove the
transmission output shaft oil seal and discard
it (see Alustration 25.14a).

12 Refar to Sections 26 to 33 for the removal
and installation of the components housed
within the crankcases.

Reassembly

13 Remaove all lraces of saalant from the
crankcase mating surfaces. Ensure that all
components and their bearings are in place in
the upper and lower crankcase halves (sea
Section 26).

14 If not already dona, fit a new oil seal ontd
the left-hand end of the transmission output
shaft, making sure the lip on the outer rim
lecatas into the groove in the crankcase (ses
illustration). Fit a new crankshaft end-plug
and oll seal. applving a smear of grease to
thieir lips. Note: The oid-fype end-piug and ail
seal were lipped, the iip fitting into the groove
in the crankcase (see illustrations). These
have bean superseded by unlipped parls,
which should be fitted flush with the
crankcase walls, though == it 15 possible
for them to become misallgned as the
crankcases are joined it is best fa fir

them prowd of the walls and to then tap them

25.14¢ New type un-lipped plug

’ i I
25.11b ... and the O-rin

e .

flush after the bolts are installed but before
they arg Tully tightened. In this way they are
uniikely to become too desply et in the
crankcase,

15 Check that the selector drum is in the
neutral position (see Section 33). Ganercusly
lubricate the crankshatt, trangmission shafts
and selector dgrum and forks, particularly
around the hearings, with clean engine oil,
then use a rag soakad in high flash-point
solvent to wipe over the mating surfaces of
hoth crankcase halves o remove all traces of
oil.

16 |f removed, fit tha two locating dowels
into the crankcase (see illustration 25.11a)
Fit a new Q-ring onlo the oil passage (see
illustration 25.11b).

17 Apply a small amount of suitable sealant
{such as Yamaha Bond 1215) to the mating

25.14d Old type lipped seal {left, unfittad),
and new type un-lipped seal (right, in
position)
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25.17 Apply the zealant to the mating
surface of one crankcase half

surface of one crankcase half
lustration).

Caution: Do not apply an excessive amount
of sealant as it will coze out when the case
halves are assembled and may obstruct ofl
passages. Do not apply the sealant on or
loo close (within 2 to 3 mm) to any of the
bearing shells or surfaces.

18 Check again that all components are in
position, particularly that the bearing shells
are still comectly located in the lower
crankcasea half. Carefully fit the lower
crankcase half onto the upper crankcase half
(see illustration 25.10), making sura the
selector forks locate correctly into their
grooves in the transmission shaft gears, and
the dowals and bearing retainer rings locate
comractly (see ilustration).

19 Chack that the lower crankcase half is
corectly seated. Note: The cranncase halves
should fit togather withou! being forced, if the

[see

25.24b . .. then fit the timing rotor,
locating the cutout over the pin . ..

with their grooves

casings are not corractly seated, remove the
lower crankcase haif and investigate the
probiem, Do not attermpt to pull them together
uging the crankcase boits as the casing will
crack and be ruined. Make sure the output
shaft 0i! seal and crankshaft end plug and oil
seal are correctly seated. If the crankshaft
plug and seal are non-lipped and have
become misaligned, gantly tap them back into
position.

20 Clean the threads of the lower crankcase
bolls and smear the crankshafi journal bolts
{numbers 1 to 10} with new engine oil. Insert
them, with thalr washers whera fitted, in their
anginal locations (see illustration 25.7a).
Secure the belts finger-tight at first, then
tighten tham evenly and a little &t a time in the
comact numerical sequance marked on the
crankcase to the torque setfings specified at
the beginning of the Chapter, being sure to
distinguizh correctly between the ditferent
balt sizes.,

21 Turn the engine over. Clean the threads of
the upper crankcase bolts. Insert them, with
arry washers ar wiring clamps where fitted, in
their original locations (see illustration
25.Fa). Secure the bolts finger-tight at first
then tighten them avenly and a lithle at a time
in the correct numarncal sequence as marked
on the crankcase to the torgue setlings
specified at the beginning of the Chapter,
baing sure to distinguish correctly between
the different bolt sizes.

22 With all crankcase fastenars tightened,
check that the crankshaft and transmizsion
shafts rotate smoothly and easily, Gheck that
the transmission shafts rotate freely and

25.24¢ . .. then install the bolt and tighten
it to the specified torque

25.23 Use a threadlock on the retainer
plate screws

independently in neutral, then rotate the
selector dium by hand and salecl each gear in
turn whilst rotating the input shaft. Check that
ali gears can be salectad and that the shafts
rotate frealy in every gear. If there are any
signs of undue stiffness, tight or rough spots,
or of any other problem, the fault must be
ractified before proceeding further.

23 Apply a suitable non-parmanant thread
locking compound to the threads of the
transmission input shaft bearing retainer plate
screws, then fit the plate and tighten the
scraws to the specified torque setting (see
illustration).

24 If removed, fit the timing rotor locating pin
into the crankshaft, then fit the rotor and
tightan the bolt to the specified lorque satting,
locking the crankshaft as on removal (see
Step 4) (see illustrations). Install the pick-up
coil assembly (see Chapter 4}, but only fit the
cover if the top-end was not disassambled.
Mherwise wait until the top-end has been
assemblad,

25 Install the crankshaft end cover [see
illustration).

26 Install all cther removed assamblias in the
reverse of the sequences given in Steps 2 and
3, according to your procedura.

26 Crankcase halves -
inspection and servicing

I

1 After the crankcases have baen separated,
ramova the altarnaior drive shaft and starter
clutch, crankshaft and bearings, transmission

25.25 Install the crankshaft end cover
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26.2a Main oil gallery plug (arrowed)

shafts, sslector drum and forks, and any other
components or assemblies not  already
removed, rafarring to the relevant Sections of
this and other Chaptars (see Steps 2 and 3 in
Section 25).

2 Unscrew tha oll pallery plugs (see
illustration). Mote the dapth of the oil jet in
the crankcase, then unscrew it [see
illustration).

3 Clean the crankcases thoroughly with new
golvent and dry them with compressed air.
Blow out all oil passsges with compressed air
4 Remove all lraces of old gasket sealant
from the mating surfaces. Minor damage to
the surfaces can be cleaned up with a fine
sharpening stone or grindstone.

Caution: Be very careful not lo nick or
gouge the crankcase mating surfaces or ol
leaks will result. Check both crankcase
halves very carefully for cracks and other
damage.

5 Srmall cracks or holes in aluminium castings
can ba repairad with an epoxy resin adhesive
as a temporary measura. Parmanent repairs
can only ba affected by argon-arc walding,
and only a specialist in this process is in a
position 10 advise an the economy or practical
aspect of such a rapair. If any damage Is
found that can't be repaired, renew the
crankcase halves as a set

6 Damaged threads can be economically
reclaimed by using a diameond sectlon wire
insert, of the Hali-Coll type, which iz easily
fittad after drilling and re-tapping the affected
thraad.

7 Sheared studs or screws can be removed
with stud or screw extractors, and usually
succeed in dislodging the most stubborm of
them,

8 Apply a suitable non-permanent thread
lacking compound 10 the threads of the ail

Refer to Toois and Workshop
Tips (Section 2) for details of
installing a thread insert and
using screw extraclors.

i O

gallery plugs and tighten them securely. Apply
a smaar of a suitable non-parmanant thread
locking compound to the threads of the ol jet
and thread it into its bore and set it to the
cepth noted an remaoval,

g |nstall the gcrankshaft and bearings,
transmission shals, selector drum and forks,
starter clutch and altermator drive shaft and
bearings. bafare reassembling the crankcase
halyas,

27 Main and connecting rod
bearings — general information

1 Even though new main and connacting rad
hearings are generally fitted during the engine
overhaul, the old bearings should be retaned
far close examingtion as they may reveal
valuahle information about the condition of
the angine

2 Bearing failure occurs mainly because of
lack of lubrication, the presence of dirt or
other foreign particles, overloading the engine
and/or commosion, Aegardiess of the cause of
bearing failure, 1t must be comected before the
angine is reassembled to prevent it from
happening again.

3 When examining the bearings, remova
them frarm thelr housing and lay them out on a
clean surface in the same general position as
their location in the crankcase or in the
connecting rods. This will enable you to
mateh any noted bearing problems with the
corresponding crankshaft journal.

4 Dirt and other foreign particles get into the
angine in & variety of ways. It may be left in
the engine during assembly or it may pass
through filters or breathers. It may get into tha
ail and from there info the bearings. Metal
chips from machining operations and normal
sngine wear are often present. Abrasives are
sometimes laft in engine components after
reconditioning operations, especially when
parts are not thoroughly cleaned using the
propar cleaning methods. Whatever the

26.2b Mote the depth of the jet (arrowed) then unscrew it

scurce, these forelgn objects often and up
imbeddad in the soft bearing material and are
easily recognised. Large particles will not
imbed in the bearing and will score or gouge
the bearing and journal, The best prevention
for this cause of bearng failure is 1o clean all
parts  thoroughly and keep everything
spotlessly claan during engine reassembly.
Frequent and reguiar il and filter changes are
glga recommended,

5§ Lack of lubrication or lubrication
breakdown has a number of interrelated
causes. Excessive heat (which thins the oil),
overdoading (which squeezes the oil from the
bearing face) and oll leakage or throw off
(from excessive baaring clearances, warn ol
purmp er high engine speeds) all contribute to
Jubrication breakdown. Blocked oil passages
will also starve a bearing and destroy it. YWhen
lack of lubrication is the cause of bearing
fallure, the bearing material is wiped or
extruded from the stesl backing of the
bearing. Tamperatures may increase Lo the
paint wherae the stesl backing and the journal
turn blue fram overneating.

. - =
Refer to Toofs and Workshop
Tips {Section 5) for bearing
fault finding.

HINT

6 Riding habits can have a definite effect on
bearing life. Full throttle low speed operation,
or labouring the engine, puts very high loads
an bearings, which tend to sgueeze aut the oil
film. These loads cause the bearings to flex,
which produces fine cracks in the bearing
face (fatigue failure). Eventually the bearing
material will loosen in pisces and tear away
from the staal backing. Short trip riding leads
to corosion of bearings, as insufficient engine
neat is produced to drive off the condensed
water and corosive gases produced. These
products eollect in the engine oil, forming acid
and sludge. As the ail is carried fo the engine
bearings, the acid attacks and corrodes the
bearing matarial.
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L

2B8.4a Unscrew the boit (A) and remowve the
plata (B), noting how it locates

7 Incorrect bearing installation during engline
assambly will lead to bearing failure as well.
Tight fitting bearings which leave insufficient
bearing oil clearances result in oll starvation.
Dirt ar foreign particles trapped behind a
bearing insert result in high spots on the
bearing which lead to fallure.

8 To avold bearing problems, clean all parts
thoroughly before reassembly, doubla check
all bearing clearanca measurements and
lubricate tha new bearings with clean enging

oil during installation,

28 Alternator drive shaft, starter
clutch and idle/reduction
gear — check and overhaul

Check

1 The operation of the starter cluteh can be
checked while it iz in situ. Bamove the starter
motor {sea Chapter 8). Check that the starter
driven gear iz able to rotate freely anti-
clockwise as you look at it via the starter
motor aperture, but locks when rolated
clockwise. If not, the starter clutch is faulty
and shauld be removed for inspection.

Removal

Mote: These compansnts can only be
accezsed affer separation of the crankcase
Frahves.

2 Separate

the crankcase halves (see

Section 25). The alternator drive shaft, starter
clutch and idlafreduction gear are all located
n the upper crankcase half.

o

28,8 Lift the starter clutch out and
disengage the chain

- o

28.4b Withdraw the shaft and remove the
gear

28.6 Push the nozzle (arrowed) out from
the inside

3 Remowe the transmission input shaft (see
Saction 31)

4 Unscrew the idlefreduction gear shaft
redaining bolt and remove the retalner plata
(zee illustration). Support the idle/raduction
gaar, then withdraw the shaft and remove the
gear, noting which way round it fits (see
fliustration).

5 Undo the altemator drive shaft bearing
retainer/seal housing screws and remove it
Irom the crenkcase (see illustration).

& Push the oil spray nozzie out of its racess in
the crankcase noting how it locates (see
illustration). Discand the O-ring as a new one
must be used.

T Suppart the starter clutch, then withdraw
the drive shaft from the crankcase (see
illustration). Discard the Q-ring on the
bearing as & new cne must be usad.

8 Lift the staner clutch out and disengage the
Hy-¥a chain from the sprockel (see

28.9 Hy-Vo chain guide bolts (arrowed)

28.5 Undao the serews (arrowed) and
remove the bearing retainer/seal housing

28.7 Support the starter clutch and
withdraw the shaft

iNustration). If the Hy-Vio chain is to be
removed from the crankshaft mark one of the
chain side plates to indicate whether it points
1o the left or right side of the engine
iremembaring to account for the engine being
upsida down at this stage). This is to ensure
that the chain is refitted with ts diraction of
travel unchanged, otherwise noise and
vibration can occur,

9 If required, remove thae crankshaft (see
Section 29) and dissngage the Hy-Vo chain.
Linzcrew the botts secudng the chain guide to
the crankcase and remaove the guids, noting
which way round it fits (see lllustration).

Inspection

10 With the starter clutch body face-down on
a workbench, check thal the starter driven
gear rotates freely in an anti-clockwise
direction and locks against the rotor in a
clockwise direction (see illustration). If it

28.10 Check that the gear rotates freely
when turned anti-clockwise (8) and locks
when turned clockwisa (B)
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28.11 Withdraw the sleeve then remove
the gear

doesn't, the starter clutch should be
diemantled for further invastigation.

11 Withdraw the sleeve from the starter
driven gear (see illustration). Remove the
drivan gear from the starter chutch, rotating it
anti-clockwise as you do to spread the
rollers/sprags.

12 On 1935 and 1898 models, inspect the
bearing surface of tha starter clutch gear hub
and the condition of the rollers inside the
clutch body. If the bearing surface shows
sigrs of excessive wear or the rollers are
damaged, markad or flaltened at any point,
they should be renewed. Ramova the rollers
and check Lhe spring caps and springs for
signs of deformation or damage. Make sure
the pin moves freely in its socket. Check that
the three Allen bBolts securing the starter
chutch assembly together are tight. If any are
loose, ramave tha bolts and renew them.
Apply a suitable non-parmanent thread
locking compound to the new bolts and
tighten them to the targue satting specified at
the beginning of the Chapter.

13 On 1997-on models inspect the bearing
surface of the driven gear hub and the
condition of the sprags inside the clutch body
[see Illustration). If the bearing surface
shaws signs of excessive wear or the gprags
are damaged, marked or flattened at any
point. they should be renewsad as a palr. The
sprag assembly i secured in the body by 2
large circlip — remove this and lift the sprag
gsaembly out, noting which way round it fits
{see illustration). Make sure the circlip
lacates comectly In its groove on installaton.
14 Examine the taath of the starter

28.13a Check the hub surface [A) and the
sprags (B) as described

idiefreduction gear and the corresponding
teeth of the driven gear and starter motor
shaft. Renew the gears as a set if worn or
chipped taeth are discovered,

15 Inspect the alternator drive shaft and its
bearings (one on the shaft, the other in the
crankzase), refarring to Toolz and Workshap
Tips in the Reference Section for information
on checks and renewal methods (see
iNustration). If the shah splines are worn or
damaned the shaft must be renewed. Also
check the comesponding splines in the starter
clutch.

16 Drive the odl seal out of its housing using a
suitable socket or driver and fit a new seal
[see illustralions).

17 Separate the cush drive housing from the
clutch body and inspect the cush drive
rubbers [see illustrations). If compacted or
deteriorated they snould be renawed.

18 The Hy-Vo chain and its guide in the

28.13b Remove the circlip (arrowed) and
lift the sprag assembly out

crankcase can only be inspected properly
after the crankshaft has been removed (saa
Section 29). Check the Hy-Vo chain and the
chain guide for signs of wear or damage, and
rencw If necessary [sea illustration 28.9).

Installation

19 If removed, fit the Hy-VWo chain guide in
the crankcase, making sure it is the correct
way round. Apply & suitable non-permanant
thread locking compound io the bolts and
tighten them securaly (see lllustration 28.9).
Engage the Hy-Vo chain around its sprocket
on the crankshaft, making sure it is the correct
wiay round (see Step 8). Install the crankshafi
{zea Saction 29},

20 Insert tha reassembled starter clutch in
tha crankcase and engage the Hy-Yo chain
around the sprocket (see illustration 28.8).
Lay the starter clutch down in the crankcase.

21 Fit a new O-ring onto the drive shaft
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28.16 Check the shaft and its bearings as
described

28.16b ... and fit a new seal

28.17a Lift the clutch body out of the cush
drive housing . . .

28.17b ... and check the rubber segments
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28.21 Fit a new O-ring into the groove in
the bearing

5 : -.|
.. . locating the pin in the slot
(arrow)

bearing (see illustration). Lubricate the rest
of the alternator drive shaft, then, supporting
the starter clutch, slide the shaft through fram
the outside of the crankcase until it seats fully
into the bearing in the crankcase - you may
have to turn the clutch slightly to align and
engage the splines (see illustration 28.7).

22 Puesh the oil spray nozzle into its recess in
the crankcase, making sure the locating pin
fits into it skot (see illustrations),

23 Lubricate the lips of the oil seal, then fit
the bearing retainar/ssal housing, turning it as
you do to ease the saal lips over the shaft end
[see illustration). Apply a suitable non-
permanant thread-lock to the screws and
tighitan them to the torgue setting specified at
the beginning of the Chapter,

24 Position the starter idiefreduction gaar in
the crankcase so the smaller pinion engages
with the driver: gear (see illustration 28.4b).
Lubricate the shaft and slce it fully into place

28.4 Garefully lift the crankshaft out of the
crankcase

28.23 Fit the bearing retainer/seal housing

from the outside of the crankcase, Apply
threadlocs to the shaft retainer plate bolt, then
fit the plate and tighten the bolt to the specified
torgue setting (see illustration 28.4a).

25 Install the transmission input shaft {ses
Section 31) and reassemble the crankcase
halves [zes Section 25)

29 Crankshaft and main
beari — removal,

inspection and installation )

ﬂ\

Note: To remove the crankshalt the engine
must be removed from the freme and the
crankcase halves separated.

Remaoval

1 Remove the engine from the frame [zee
Saction 5) and separata the crankcase halves
{zea Section 25),

20.5 To remove a main bearing shell, push
it sideways and fift it out

2 Remove the alternator drive shaft and
starter clutch (see Section 28).

3 Mark one of the Hy-Vo chain side plates to
indicate whether it points to the laft ar right
sida of the enging (remembering to account
for the angine being upside down at this
stage). This s to ensure that the chain s
refitted with its direction of travel unchanged,
otherwise noise and vibration can occur.

4 Lift the crankshaft out of the upper
crankcass hali (see illustration). If it appears
stuck, tap it gently using a soft faced mallet.
Take cara not to snag either the cam chain or
the Hy-Vo chain when lifting the crankshaft
clear, Note how the crankshaft end seal and
plug fit and take care not to lose them.
Dizengage the chalns from the crankshafi if
required.

5 The main bearing shells can be ramoved
from the crankcase helves by pushing their
centres to the side, then lifting them out [see
illustration). Keep the bearing sheils in order
as thay must be installed in their ariginal
positions if they are being re-used.

6 If reguired, separate the connecting rods
from the crankshaft (see Saction 30).

Inspection

¥ Clean the crankshaft with solvant. using a
rifle-cleaning brush to scrub out the oil
passages, I available, blow the crank dry with
compressed air, and also bow thraugh the o
passages. Check the primary drive gear, cam
chain and Hy-Vo chain sprockels for wear or
damage (ses illustration). If any of the gear or
sprocket teeth are excessively wormn, chippad
or broken, the crankshaft must be renewed, If
wear or damage is found on the primary drive
gear, chack the driven gear on the clutch
housing. Similary check the sprockets on the
camshafts and on the starter clulch assembly
and the cam and Hy-Vo ehains and renew
tham if necessary.

8 Refer to Section 27 and examine the main
bearing shells. If they are scored, badly
scuffed or appear to have bean ssizad, new
bearings must be installead. Always renew the
main bearings as a set. If they are badly
damaged, check the corresponding
crankshaft jpurnals. Evidence of axtreme heat,
such as discoloration, indicates that
Jubrication failure has eccurred. Be sure to

29.7 Check the sprockets, chains and
gears as describad
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tharcughly check the oil pump and pressure
reliel valves as well as all il holes and
passages before reassembling the engine.

9 Give the crankshafi journals a close visual
examinaficon, paying particular attantion where
damaged bearings have been discoverad. If
the journals are scarsd or pitted in any way a
naw crankshaft will be required. Note that
undersizes are not available, pracluding the
aptian of re-grinding the crankshaft.

10 Place the crankshaft on V-blocks and
chieck the runout at the main bearing journalks
using a dial gauge. Compare the reading to
the maximum specified al the beginning of the
Chapter. If the runout excesds the limit, the
crankshaft must be renewed

il clearance check

11 Whether new bearing shells are being
fitted or the original onas are being re-used,
the main bearing oil clearance shouwld be
checked befora the engine is reassembled.
Main bearing oil clearance is measured with a
product known as Plastigauge.

12 If not already done, remove the bearing
shells from the crankcase halves (see Step 5).
Claan the backs of the shells and the bearing
housings in both crankease halves, and the
main bearing journals on the crankshaft.

13 Press the bearing shells inta their cut-
outs, ensuring that the tab on each shell
zngages in the noteh in the crankcase (see
illustration 29.26). Make sure the bearings
are fitted in the comact locations and lake
care not ta touch any shell's bearing surface
with your fingers.,

14 Ensure the shells and crankshaft are clean
and dry. Lay the crankshaft in position in the
upper crankcase (sae illustration 29.4).

16 Cut five lengths of the appropriate size
Flastigauge (they should be slightly shorter
than the width of the crankshaft journals).
Place a strand of Plastigauge on each joumal,
making sura it will be clear of the oil holes in
the shells whan the lowar crankcase |s
installed. Make sure the crankshaft is not
rotated.

16 I removed, fit the dowels inte the
crankcase (see illustrations 25.11a).
Carefully fit the lower crankcase half onto the
upper half, making sure the dowsl lacates
corractly and the Plastigauge is not disturbed
{see lllustration 25.10). Check that the lower
crankcase half is correctly seated. Note: Do
not fighten the crankcase bolts if the casing is
rot correctly seated.,

17 Cilean the threads of the lower crankcase
bolts (numbers 1 to 10} and apply a smear of
rew anging oil to their threads, Install the
bolts with their washers where fitted in their
original locations, and tighten them evanly
and in the corract nrumerical sequence to the
torgue setting specified at tha beainning of
the Chapter. Make sure that the crankshaft
does not tum as the boltz are tightenad.

18 Slacken each bolt in reverse sequencea
starting at number 10 and working backwards
to number 1. Slacken each balt 1/2 atumata
time until they are all finger-tight, then remove
the bofts, Carefully lift off the lower crankcase
half, making sura the Plastigauge is not
disturbed.

19 Compare the width of the crushed
Plastigauge on each crankshaft journal to the
scale printed on the Plastigauge anvelope o
obtain the main bearing oil clearance.
Compare the reading to the spacifications at
the baginning of the Chapter,

20 On completion carefully scrape away all
traces of the Plastigauge material from the
crankshaft journal and bearing shells; use a
fingernail or other cbject which is unlikely to
scora tham.

21 If the ol clearancs lalls into the specified
range, new shells are not required {provided
they are in good condition). If the clearance is
beyond the service limit, refer to the marks an
the crankcase and the marks on the
crankshaft and selact new bazring shells (ses
Steps 23 and 24). Fit the new shells and
check the ol clearanca once again {the new
shalls may bring the bearing clearance within
the specified range). Always renew all of tha
shells at the same time.

29.23a Main journal glze numbers [A),
big-end journal size numbers (B}

22 If the clesrance is still greater than the
servica limit listed In this Chapter's
Spacifications (even with new shelis), the
crankshaft journal |2 worn and a new
crankshaft should be fitted.

Main bearing shell selection

23 Mew bearing shallz for the main bearings
are supplied on & selective fit basis. Code
numbers stamped on varlous components are
used to identify the correct bearings. The
crankshaft journal size numbers are stamped
on the outside of the crankshaft web on the
left-hand end (see illustration). The laft-hard
block of five numbers are for the main bearing
Joumnals (the right-hand block of four numbers
are for the big-and bearing journals). The first
number of the five is for the laft-hand (Mo. 1)
journal, and so on. The main bearing housing
numbers are stamped into the back of the
upper crankcase hall (see illustration).
The first number of the five is for the left-hand
(Mo, 1) journal, and so an. Mote that if there is
only one numbear stamped into the crankcase,
it means that all the journals are the same
numbear.

24 A range of bearing shells is available. To
select the correcl bearing for a particular
joumal, suotract the main bearing journal
number (stamped on tha crank web) from tha
main bearing housing number (stamped on
the crankcase), i.e. crankcase number minus
crank web number. Compare the result with
the table below to find the colour coding of
the new bearing required. The colour is
markad on the side of each bearing.

Mumber Colour
Blus
Black
Brown
Graan
Yelow

Installation

25 If not already done, remove the bearning
shells from the crankcasa halves (see Step 5).

o = G rg =

20.23h Main bearing housing numbers
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20.26 Make sure the tab [A] locates in the
notch (B}

Clean the backs of the shells and the bearing
mousings in both crankcase halves, and the
main bearing journals on the crankshaft. If
new shells are being fittad, ensure that all
traces of the pretective grease are cleaned off
using paraffin (kerosane). Wipe the shalls and
srankease halvas dry with a lint-free cloth.
Make sure all the oil passages and holes are
clear, and blow them through with
sompressed air if it is available.

26 Press the bearing shells into their
lncations. Make sure the tab on sach shell
engages In the notch in the casing (see
illustration). Make sure the bearings are fitted
in the carrect locations and fake care not 1o
touch any shell's bearing surface with your
fingers. Lubricate each shell with clzan engine
ail,

27 If removed, fit the connecting rods onto
the crankshaft {see Section 30).

28 |nstall the altemator drive shaft and startar
cluteh (see Section 28},

29 Engage the Hy-\io chain (making sura it is
the correct way round) (see Step 3) and the
cam chaln onto their sprockets on the
cranksnaft (see illustration 29.7).

30 Lower the crankshaft into positlon in the
upgar crankcase, feeding the cam chain down
through its tunnal and the Hy-Via chain onta is
guide (see illustration 29.4).

31 Reassemble the crankcase halves (see

Section 23).
§b
X

Mote: To remove the connecting rods the
enginag must be removed from the frame and
tha crankcasas separated.

30 Connecting rods - remaoval,
inspection and installation

Remaval

1 Remova the engine fram the frame (ses
Section 5) and separate the crankcase halves
[see Section 25). Remove the crankehaft (see
Section 29).

2 Before separating the rods from the
crankshaft, measure the side clearance on
geach rod with a fesler gauge (see

clearance using a feeler gauge

illustration). if the clearance on  any
rod is greater than the service limit listed
in this Chapter's Specifications, fit a new
rod.

3 Using paint or a falt marker pen, mark the
relevant cylinder identity on each connecting
rod and ecap. Mark across the cap-to-
connecting rod join, and note tha ™" mark on
gach connacting rod which must face to the
lefi-hand side of the engine, lo ensure that the
cap and rog are fitted the correct way
around on reassembly (see illustration).
Mote that the number and letter already
across the rod and cap Indicate rod size and
weight grade respactively, not cylindar
number.

4 Unscrew the connecling rod cap nuts and
separate the cap and rod from the crankpin
[see illustration).

5 Immediately install the relevant bearing
shells (if removed) and bearing cap on its
connecting rod so that they are all kept
together as a matched set.

Inspection

6 Check the connecting rods for cracks and
other obwious damage.

T Apply clean engine oil to the pisten pin,
insart it nto s connecting rod small-end and
check for any freeplay between the two. If
freeplay i2 excessive, measure the pin
external diameter (see illustration 16.12b).
Compara the result to the specifications at the
beginning of the Chapter. If the pin is worn
beyond its specified limits, fit a new pin. If the

30.3 Note the *Y' mark (arrowed) which
must face the left-hand side of the engine

pin diameter is within specifications, fit a new
connacting rod. Repseat tha measurements for
all the rods.

8 Aefer to Section 27 and examine the
connecting rod bearing shells. It theay are
scored, badly scuffed or appear to have
seized, new shells must be nstalled. Always
ranaw the shells in the connecting rods as a
set, If they are badly damaged, check the
comesponding crankpin, Evidence of extrame
heat, such as discoloration, indicates that
lubrication failure has occurrad. Be sure o
thoroughly check the oil pump and pressura
relief valves as wall as all oil holes and
passages before reassembling the engine.

9 Hawa the rods checked for twist and bend
by a Yamaha dealer if vou are in doubt about
their straightness.

Qil clearance check

10 Whether new bearing shells are being
filted or the original ones are being re-used,
the connecting rod (big-end) bearing oil
clearance should be checked prior to
reassembly. Check one connecting rod at a
time.

11 Remeave the bearing shells from the rod
and cap, keeping them in arder [See
iMlustration). Claan the backs of the
shailz and the bearng locations In both the
connecting rod and cap, and tha crankpin
journal

12 Press the bearing shells into their
lesations, ensuring that the tab on sach shall
enpages the notch in the connecting rodfcap

30.4 Unscrew the nuts (arrowed) and
remove the connecting rods

30.11 Remove the shells and clean
them . ..
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30.12 ... then refit them, making sure the
tabs (&) locate in the notches (B)

{see illustration). Make sure the bearings are
fittad in the coract locations and take care
nct to touch any shell's bearing surface with
your fingers.

13 Cut a length of the appropriate size
Flastigauge {it should be slightly shorter tham
the width of the crankpin). Placa a strand of
Flastigauge on the crankgin jourmal,

14 Apply molybdenum disulphide grease to
the bolt shanks and threads and to the saats
of the nuts. Fit the connecting rod and cap
onto the crankshaft (see illustration 30.26a).
Make sure the cap is fitted the comect way
around so the previously made markings
align, and that the rod is facing the correct
way (see Step 3). Fit the nuts and tighten them
finger-tight, making sure the connecting rod
dees not rotate on the crankshaft (see
ilustration 30.26b).

15 Tighten the cap nuts to the initial tarque
setting specifiad at the baginning of the
Chapter, making sure the connecting rod
does not rotate on the crankshaft (see
illustration 30.27). Mow tighten sach nut in
turn in one continuous movement to the final
torque setting specified. I tightening s
paused betwaen the initial and final settings,
glacken the nut to balow the mitial setting and
repeat the procedure,

168 Slacken the cap nuts and remcve the cap
and rod, again taking great care not to rotate
the rod or crankshaft.

17 Compara the width of

the crushed

Plastigauge on the crankpin to the scale
printad on the Plastigauge envelope 1o obtain
the connecting rod bearing oil clearance.

i~ lr.' f i L l.
30.22 The rod size number iz marked
across the rod and cap

Compare the reading to the spacifications at
the beginning of the Chapter.

18 On completion carefully scrape away all
traces of the Plastigauge matarial from the
crankpin and bearing shells using a fingemail
or other object which is unlikely to score the
shalls.

19 If the clearance is within the ranga listed in
this Chapter's Specifications and the bearings
are in perfect condilion, they can be reused. If
the clearance is beyond the service limit, fit
new bearing shells {see Sleps 22 and 23).
Check the oil clearance once again the new
zhells may be thick enough to bring bearing
clearance within the spacified range). Always
renew all of the shalls st the same time.

20 If the clearance iz still greater than the
service limit listed in this Chapler's
Specificationz, the big-end bearing joumnal is
worn and & new crankshafl should be fitted.
21 Hepeat the procedure for tha remaining
connacting rods.

Bearing shell selection

22 Mew bearing shells for the big-end
bearings are suppliad on a selectad fit basis.
Code numbers stamped on various
components are used 1o identify the correct
replacemeant bearings. The crankshalt pournal
size numbers are stamped on the outside of
the crankshaft web on the lefl-hand end [See
Mustration 29,23a). The right-hand block of
four numbers are for the big-end bearing
joumals (the lefi-hand block of five numbers
are for the main bearing ocurnals). The first
number of the four is for the laft-hand (MNo. 1

- . J

30.26a Assemble the rod on the

crankshaft, making sure the 'Y’ mark faces
the left-hand end . . .

30.26b ... then fitthe nuts ...

cylinder) journal, and so on. Each connecting
rod size number is marked in ink across the
flat face of the connecting rod and cap (see
illustration).

23 A range of bearing shalls is available. To
select the comect bearing for a particular
connacting raod, subtract the big-end bearing
journal number (stamped on the crank wab)
from the cormecting rod number imarked on the
rod), i.e. connacting rod number mines crank
web number, Compare the bearing number
calculated with the table Below to find the
calour coding of the new baaring required. The
colour ks marked on the side of each bearing.

Number Colour
1 Blue

2 Black
3 Brown
4 Green
Installation

24 Clean the hacks of the bearing shells and
the Dearing locations in both the connecting
rod and cap.

25 Press the bearing shells into their
locations, making sure the 1ab on each shall
locates in the notch in the connecting rodicap
(see illustration 30.12), Make sure the
hbearings are fitted in their coract locations
and take care not to touch any shell's bearing
surface with your fingers. Lubricate the shells
with clean engine oil.

26 Apply molybdenum disulphide grease o the
bolt threads and fo the seats of the nuts,
Assamble the connecting rod and cap on the
crankpin (see ilustration). Make sure the cap is
fitted the comect way around so the previoushy
made markings align, and that the rod is facing
the comect way (see Step 3). Fit the nuls and
lighten them finger-tight (see illustration).
Check again to make sure all components have
been refurned to their original lecations using
the marks made on disassamichy.

27 Tighten the cap nuts ta the initial torgue
setting specified at the beginning of the
Chapter [see illustration). Now lightan each
nut in turnin one centinucws movement to the
final torque satting specified. If tightening is
paused between the indial and final settings,
slecken tha nut to below the initial setting and
repeat the procedure.

30.27 ... and tighten them as described,
first to the initial torque, then to the final
targque
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28 Check that the rods rotate smoothly and
frealy on tha crankpin. i there are any signs of
roughness or tightness, remove the rods and
ra-check the beanng clearance. Sometimas
tapping the battom of the connecting rod cap
will relicve tightness, but If in doubt, recheck
the clearances and torque settings,

29 Reassemble the crankcase halves (ses
Section 25).

31 Transmission shafts -
removal and installation

Mote: To remove the transmission shafts the
anging must be removed from the frame and
the crankcase halves separated.

Remaoval

1 Remove the engine from the frame (see
Section 5) and separate the crankcase halves
[aee Saction 25].

2 Lift the output shaft out of the crankcase
[see illustration). if it is stuck, use a soft-
faced hammer and gently tap on the ends of
the shaft to frea it. Remove the bearing nalf-
ring retainer from the bearing on the shaft or
from the crankcase, noting how it fits (see
iliustration).

3 Lift the input shaft out of the crankcase
[see illustration). If it is stuck, use a soft-
faced hammer and gently fap on the ends of
the shaft to free it

31.3 LN the inpul shaflt out of the
crankcase

... and make sure the pin (arrowed)
points up

Installation

4 The kearing on the left-hand end of the
input shaft has a pin that locates in the hale in
the bearing housing in the lower crankcase
halt. Te make sura that the bearing is corractly
positioned along the shaft in relation to the
baaring retlainer ring on the other end, it is
best to initially fit the shaft into the lower
crankcase half, locating the pin in the hole
and ring in the slot, so that the distance
between the pin and the ring is correct — there
iz very littla play, but enough to cause a
problem when assembling the crankcases to
cauwse bother if not initially set (see

illustration). Having done that, lay the input
shaft into the upper crankcase half (see
illustration 31.3), making sure the retainer
ring an tha right-hand bearing locates in its
logatimg  pin  points  up

glot and the

perpandicular to the crankcase mating
surface [see illustrations).

S Smear the lips of a new cutput shaft ol seal
wilh grease. Slhida the seal onlo the left-hand
end of the shaft (see illustration 25.14a]).

6 Fit the output shaft bearing half-ring
retainer into its slot in the bearing (see
illustration 31.2b). Lay the output shaft into
the uppar crankcase (see illustration 31.2a),
making sure on the right-hand and the half-
ring retainar locates In the groove in the
crankcase and the locating pin points up
perpendicular to the crankcase mating
surface (see illustration), and on the left-
hand end the ring locates in the groove and
the pin faces back and is located against the
crankcase mating surface = this pin locates in
a cutout in the |ower crankcase when

assambled (see illustration). If the oil seal

31.2a Lift the output shaft out of the
crankcase . ..

6 i
ookt [
3.4a Locate the pin [A) on the bearing in
the hole (B) in the lowear half to set the
position of the bearing

31.6a On the right-hand end locate the
ring in the groove (A) and position the pin
(B} at the top

31.8b On the left-hand end locate the ring
in the groove (&) and position the pin (B)
against the crankcase
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has a lip on the cutside, make sure this
locates in its groova in the crankcase,

7 Make sure both transmission shafts ars
corractly seated and their related pinions are
correctly engaged.

Caution: If the half-ring retainer Is not
correctly engaged, the crankcase halves
will not seat corractly.

B Position the gears in the nautral pasition
and check the shafts are free to rotate easily
and independantly (l.e. tha input shaft can
turn whilst the cutput shaft is held stationary)
before proceading further,

9 Reassemble tha crankcase halves (see
Section 25).

a4

X

1 Remove the transmission shafts (see
Saction 31). Always disassemble tha shafts
separately to  aveid mixing up the
COMAPONENs.

Input shaft disassembly

32 Transmission shafts —
dizassembily, inspection and
reassembly

ey When disassembling the
Llad b transmission shafls, place
m the parts on a long rod or

thread a wire through them
to keep them in order and facing the
proper direction.

2 Remove the bearing from the left-hand end
of the shaft {see illustration 32.20). Do not
remove the bearing from the right-hand end
unless it or the shafl is baing renawad.

3 Remove the 2nd gear pinion from the left-
hand and of the shaft u=ing a puller. Set the
puller up with the legs bahind the 5th gear
pirion, and draw the 2nd and 5th pinions off
togather (see illustration). Note: fn some

cases an hydraulic press may be needed to
remove the 2nd gear pimian IF It Iz tight on the
shaft, Tare the shaft fo 8 properly egquipped
workshop if necassary.

4 Remocwve the 5th gear pinion bush by
locating a puller behind the 3rd gear pinion,
and draw the bush, the thrust washer and the
3rd gear pinicn off the shaft together (see
illustration).

5 Remove the circlip securing the 4th gear
pimion, then slide the splined washer and the
pinion off the zhaft (see illustrations 32.16¢, b
and a).

6 The 4th gear pinion bush and 1st gear
pinion are integral with the shaft [see
illustration).

Input shaft inspection

7 Wash all of the components In clean
solvent and dry them off.

B Check the gear teath for cracking, chipping,
pitting and other obvious wear or darnage.
Ary pinlon that is damaged must be renewed.
9 Inspect the dogs and the dog halas in the
gears for cracks, chips, and excessive wear
especially in the form of roundad adges. Maka
sure mating gears engage properly, Renew
the parad gears as a set If necessary.

10 Check for signs of scoring or Bluing an tha
pinions, bushes and shaft. This could be
caused by overheating due to inadeguate
lubricatlon. Gheck that all the oil holes and
passages are clear. Henaw any damaged
pinlons or bushes, Some of the bushes are a
prass fit.

11 Check that gach mobile pinion moves
fraely an the shaft but without undue freeplay.
12 The shaft is unlikely to sustain damage
unless the engine has selzed, placing an
unusually high loading on the transmission, of
thie machine has coverad a very high mileage.
Check the surfaca of tha shafl, especially
wheane a pinion tums on it, and renew the shaft
if it has scored or picked up, or if there are any
cracks. Damage of any kind can only be cured

32.4 Use a puller as shown to remove the bush, washer and 3rd
gear pinlon

32.6 The 4th gear pinion bush (&) and 15t gear pinion (B) are

by fitting new parts. Check the shaft runout
using V-blocks and a dial gauge and renew
the shaft If the runout exceeds the limit
specified at the beginning of the Chapter.

13 Check the washers and replace any that
ara bent or appear weakenad or worn. Lise
new ones if in any doubi. New circlips shauld
be used as a matter of course.

14 Referring to Toofs and Workshop Tips
fcheck Section 5) in the Reference Section,
check the bearings and renew them if
Necessany.

Input shaft reassembly

15 During reassembly, apply molybdenum
dizulphide oil {a 50/50 mixture of mokybdenum
disulphide grease and new angine oil) to the
mating surfaces of the shaft and pinions.
Whan installing the circlips, do not expand
their ends any further than is naceszary. Install
the stamped circlips so that their chamfered
side faces the pinien it secures (see cormect
fitting of a stamped cirglip lustration in Toaols
and Woarkshop Tips of the Reference section).
16 Slide the dth gear pinion, with the pinion
dog holes facing away from the integral 1st

32.3 Use a puller, or a press as shown, to
remove the 2nd and 5th gear pinlons

integral with the shafl
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-x" ﬂ . i

32.16d ... making sure it locates correctly
in the groove

3216b ..

the shaft. ..

.. and the splined washer onto

32.18a ... followed by the thrust washer .. .

32,17 Slide the 3rd gear pinion onto the
shaft . ..

32.16c . .. then fit the circlip . . .

gear, onto the shatt (see illustration). Slide
the splined washer ontc the shaft, then fit the
circllp, making sure it locates correctly in the
groove in the shaft (see illustrations).

17 Slide the 3rd gear pinion onto the shaft
with the selector fork groove facing the 4th
gear pinion (see illustration).

18 Slide the thrust washer and the Sth gear
pinion bush onto the shaft, aligning the il
holes in the bush and shaft, then use a
suitable place of tubing or a collar ang socket
as shown ta drve the bush on (see
illustrations). Slide the Sth gear pinion onto
the busk [see illustration).

32.18b ... and the Sth gear pinion bush . . .

32.18c ... driving it on as shown . . .

. . making sure the oil holes align . . .

32.18e . .. then fit the 5th gear pinion onto the bush
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32.19¢ ... setting it so the measured
distance as shown is correct

19 Press the 2nd gear pinion onto the left-hand
and of tha shaft using a press or tubular drift,
referring o Tools and Workshop Tios (Section 5)
in tha Reference Section if requirec (see
illustration). Set the pinion 5o that the distance
between the outside edge of the 2nd gear pinion
ard the outside edge of the 1st gear pinion
fwhich is integral with the shaft) is 114.8 mm.
Thiz equates 10 a distance of 1328 mm
betwesn the outside of the 2nd gear pmian and
the outside of the bearing, which is much easier
ta maasure as shown (see illustration).

32.20 Fit the bearing onte the left-hand end of the shaft

20 Fit the bearing onto the left-hand end of
the shaft (see illustration).
21 Check that all components are correctly
installed (see illustration).

Output shaft disassembly

22 Remove the bearing from the right-hand
end of the shaft (see illustration 32.34c). Do
not remove tha bearing from the left-hand end
uniess it or the shaft are being renewed.

23 Slide the thrust washer and the 1st gear
pinion off the shaft (see illustrations 32.34b

3221 Thea assambled shaft should be as shown

and a). Femove the 13t gear pinion bush by
locating a puller behind the 4th gear pinion,
and draw the bush, the thrust washae and the
4th gear pinion off the shaft together [see
illustration).

24 Remove the circlip, then slice the splined
washer and the 3rd gear pinion off the shaft
|see illustrations 32.31¢, b and a). Remove
the 3rd gear pinion bush by locating a puller
behind the Sth gear pinion, and draw the
bush, the thrust washer and the 5th gear
pinian off the shafl together (see illustration).

gear pinion

32.23 Use a puller as shown to remove the bush, washer and 4th

32.24 Use a puller or press as shown to remove the bush, washer

and Sth gear pinion
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32.28a Make sure the oil holes align
{arrow])

25 Remove the circlip sscunng the 2nd gear
pinzon, than shide the splined washer and the
pinion off the shaft, then remove the bush
(see illustrations 32.28d, ¢ and b).

32.28e ... making sure it locates correctly
in the groove

32.30b .. .and the 3rd gear pinion
bush ...

32.28b Slide the 2nd gear pinion onto the

Output shaft inspection
26 Refer to Steps 7 to 14 above.

Output shaft reassembly

27 During reassembly, apply molybdenum
disulphide ol (a 50/50 mixture of molvbdenum
disulphide grease and new engine ail) o tha
mating surfaces of the shaft and pinions.
When installing the circlips, do not expand
their ends amy further than is necessary. Install
the stamped circlipe so that thair chambared
side faces the pinion it secures (see corect
fitting of & sfamped circiip ilustration in Tools
and Worksheop Tips of the Reference section).
28 Fit the 2nd gear pinion bush onto tha
shafl, aligning the cil holes, then slide the 2nd
gear pinion onto it (see Mlustrations). Slids
the splinad washer onto the shaft, then fit the
circlip making sure it locates correctly in ils
graove [see lllustrations).

3228c ... followed by the splined
washer , . .

29 Slide the 5th gear pinicn onto the shatt,
with the selector fork groove facing away from
tha 2nd gear pinion (see Hlustration).

30 Siide the thrust washer anto the shaft,
followed by the 3rd gear pinion bush, aligning
the gil holes (see illustrations). Set the shaft
up in a vice as shown, locating a spare
washer between the vice and the bush as
pratection, then tap the end of the shaft with a
soft hammer to drive the bush into place,
which s when the oil holes are aligned (see
illustrations). Mote that this will leave a small
amount of clearance between the bush and
tha thrust washer, leaving the washer lcose.
Make sure there is enough room cn the other
side of the bush for the splined washer bafore
the circlip groove, otherwisa the circlip will not
loeate proparly.

31 Side the 3rd gear pinion onto its bush, then
slida the splined washer onlo the shaft and

shafl. ..

. . . then drive the bush onto tha
shaft as shown . . .

32.30c

32.30d ... setting it so the oil holas align
{arrow)
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32.31a Slide the 3rd gear pinion onto the
bush ...

sacure tham with tha circlip, making sure it
locates comectly i its groove (see lllustrations).
32 Slice the 4th gear pinion onto the shaft,
with its salector fork groove facing the 3rd
gear pinion (see illustration).

33 Slide the thrust washer onto the shaft,
fallowed by the 1st gear pinion bush, aligning
the all holes [see illustrations). Tap the bush
into place using a deep socket or piece of
tubing, using a spara washer 1o protect the
buszh (see illustration).

34 Slide the 1st gear pinion onto its bush,
then fit the thrust washer and the bearing orto
the shaft [see illustrations).

35 Check that all components are correctly
nsstafled.

42.31b . . . followed by the splined d2.31c . . . then fit the circlip . . .

;

32.31d ... making sure it locates correctly 32.32 Slide the 4th gear pinion onto the
in the groove shaft ...

32.33b Fit the bush. . .

32.34a Slide the 13t gear pinion onto the
bush . ..

32.34b . .. then fit the thrust washer. . .
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33.2 Mote the letter on each fork denoting its position

33 Selector drum and forks -
removal, inspection and
installation

3

Mote: To remove the sefector drum and forks
the engine must be removed from the frame
and the crankcase halves separated.

Remaval

1 Separate the crankcass halvas (ses

Section 25}, The selector drum and forks are
lacated in tha lower nalf.

1

33.5 Withdraw the selector drum from the
crankcase

2 Befora ramoving the selector forks, note
that each fork is Istterad for identification. The
right-hand fork has an ‘A', the centre fork a
‘G, and the lafl-hand fork an ‘L (see
illustration). These latters face the right-hand
side of the angine. If no letters are visible,
mark them vourself using a felt pan. Withdraw
the gear selector fork shaft from the lower
crankcase half and remove the forks (see
Mustrations 33.13¢c, b and a). Install the forks
ack on the shafl In their correct positions as
a reminder for installation.

3 Undo the screws securing the selector
drum bearing retainer plate and remove the

33.6 Check the fork ends and the grooves
in the pinions they locate in

332.9 Check the fork guide pins and the
grooves in the selector drum

3310 Check the bearing (arrowed) on the
salector drum

33.3 Undo the screws (ammowed) and remove the plale

plate, noting how it lits (see lllustration). The
scraws are threadlocked so you may need an
impact driver.

4 Remove the neutral switch (ses Chapter 8},

5 Withdraw the selectar drum from the
crankcase (see illustration).

Inspection

6 Inspact the selector forks for any signs of
wear or damage, sspecially around the fork
ands where they engage with the groove in
the pinion (see illustration). Check that each
fark fits comectly in its pinion groove, Check
closely to see if the forks are bent. If the forks
are In any way damaged they must be
renewed,

7 Check that the forks fit corectly on tha
shaft. They should move frealy with a light fit
put no appreciable freeplay, Check that the
fork shaft holes in the casing are not worn or
damaged.

& The salector fork shaft can be checkad for
truaness by rolling it along a flat surface, A
bent rod will cause difficutty in salecting gears
and make the gearchange action heavy.
Renew the shaft if it iz bent.

8 Inspect the selector drum grooves andg
selector fork guide pins for signs of wear or
damage (see Hlustration). If either show signs
of wear or damage they must be renawed.

10 Check that the selector drum bearing
rotates freely and has no signs of roughness
or excessive fraeplay betwean it and the drum
or crankcase (when installed) (see Tools and
Workshop Tips (Saction 5) in the Referance
Section for more information on bearings)
(sea illustration). Renew the selector drum if
necessary — the bearing is not availabla
saparataly.

Installation

11 Slide the selactor drum Into the crankcase
{see llustration 33.5), aligning it so that the
cantact for the neutral switch points to the
front of the engina and the neutral detent for
the stopper arm peinte down (see
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33.11 Set the drum so that the neutral contact (armrowed) is

positioned as shown

3313b .. .the Cfork. ..

illustration). Fit the bearing retainer plate,
then apply a sutable non-permanent
threadiock 1o the screws and tighten them
securaly (see illustration 33.3).

12 Install the neutral switch (see Chapter B).
13 Rafer to Stap 2 for the corract location of
each fork, Lubricate the selector fork shaft
with ciean englna oll. Slide the selactor fork
shaft inte the crankcase and through each

34.2 0il check bolt

fark in wrr, locating the guide pin on the end
of gach fork in its groove in the drum as you
do (see illustrations). Make sure the forks ara
positionad according to thelr letter {Left,
Centre and Right) and with the letiers facing
the right-hand side of the engine.

14 Check that the selactor drum and selector
forks all rotate or move freely, then re-pasition
the selector drum in the neutral position.

15 Assemble the crankcase halves (see
Section 25).

34 Initial start-up after overhaul

1 Make sure the engine oil level iz correct
(see Daily ([ore-nide) checks).

2 Befora fitting the fusl tank, pertorm an oil
supply check. Slacken the cil galiery check
bt in the right-hand side of the cylinder head
{there Iz no nesd ta remove (B (see
illustration). Remove the spark plugs (see

33.13c ... and the L fork

Chapter 1) and fit them back into their caps,
then lay the plugs against the cylinder head
with their threads contacting it. Check that the
kil switch is in the 'RUN' position and the
transmizsion is in neutral, then tum the
ignition switch OMN and tum the engine ovar on
the starter mator. Qil should begin o seep out
of the oil check bolt. Do not operate the
starter motor for gan excessive pariod of time.
Turn the ignition OFF, refit the spark plugs
and tighten tha check boll sacuraly. [T no il
appeared from tha check balt, rater to
Chapter 1 and perform an oil pressure check.
3 Install the fued tank (see Chapter 3). Operate
the choke and start the engine. Allow the
angine to run at a moderately fast idle until it
reaches operating temparature.

4 Check carefully that there are no oil leaks
and make sure the transmission and controls,
especially the brakes, function properly befors
road testing the machine. Refer to Seclion 35
for the recommended running-in procedure,

§ Upcon completion of the road test, and after
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the angine has cooled down completely,
recheck the valve clearances (ses Chaptar 1)
and check the engine oil level (see Dally jpre-
nida) checks).

35 Recommended running-in
procedure

1 Treat the machine gently for the first few
miles to make sure oil has circulated
throughout the enging and any new parts
installed have starded to saal.

2 Ewen greater care is necessary if the engine
has been extensively overhauled - the bike
will have to be run in as when new. This
means greater use of the transmission and a
restraining hand an the throttle until the
specified mileage has been covered, There's
no paent in keeping to any set speed limit - the
main idea is to keep from labouring the angine
and to gradually Increase performance
according to the table. These
recommendations apply less whean only a

partial overhaul has been dane, though it does
depend to an extent on the nature of the work
carried out and which components have been
renewed, Experienca iz the best guide, since
it's easy to tell when an engine is running
freely. It in any doubt, consult a Yamaha
dealer, The following maximum engine spaad
limitations, which Yamaha provide for new
motorcycles, can be used as a guida.

3 If a lubrication failura is suspected, stop the
engine immediately and try to find the
cause. It an engine is run without ail, even for
a short period of time, severs damage will
CLour.

4 After GO0 miles (1000 km) change the
engine oil and filter (see Chapter 1.

Up to 100 miles (150 ki)

4000 rpm max

Vary throttle position/speed. Do not
use full throttle. Stop after every hour
and let engine cool for 5 1o 10 minutes.

100 to 600 miles (150 to 1000 km)

Vary throtlle position/speed. Do not
use full throttle. Higher revs can be
used for short pariods, as long as the
enging is not laboured

600 to 1000 miles (1000 to 1600 km)

5000 rpm max

Vary throttle pesition/spaed. Full
throttle can be used for short
periods, as long as the engine is not
labourad

Cwver 1000 miles (1600 km)

Do not excesd tachometer rad lina




Chapter 3

Fuel and exhaust systems

Contents

Air filter — cleaning and renewal . ... ... ... .see Chapter 1 Exhaust system — removal and installation ...... Wsze e L4
Air filker housing — removal and installation ... .00 L. Fuel gauge and level sender - check, remaoval and insl,a lation . ... 15
Air induction systam (AS)=check . . ..., . . ..cceanan. SEE L.haplar 1 Fuslhoses —ramewal . . ...... c0nvursnansnsisssen sea Chapter 1
Alr mduction system (AIS) - ganeral information, Firel aymtertr=CRBEI oo ai i s da e ad'e ba i buae s sea Chapter 1
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Carpurettor heatar system - check . R L RV St O Fueltarll-:andﬁJeltsp—rermualandms:alla‘lmn e e T
Carburettor overhaul - general mfarmatmn ................... B General information and precautions .. ... . oo . .o ..., 1
Carburettor synchronigation . ... ... ... ... .... see Chapter 1 Idle fuelfair mixiure adjustment — general information ........... 5
Carburettors - disassambly. cleaning and inspection ... .. .. B Idie speed - check and adjustment .. ... ... __.__ .. .zaa Chapter 1
Carourettors - reassembly and float height/fueal level chack ... ... 10 Throttle and choke cables — check and adjustment . . . .82 Chapter 1
Carourettors - removal and installation . ... ... vivanasasa- F Throttle cables — removal and installation .. ................... 11
Carburettors — separationand joining .. ... . .oovie i iaeena. .. B Throttle position sensor - chack and adjustment ... .. saa Chapter 4
Choke cable - removal and installation . ... . ..o ..o 12

- -

Degrees of difficulty
A —————— -
| Easy, suitaks for Zi., | Fairly easy, suitable 5,\, Fairty difficult, '-"‘ Difficult, suitable for #‘&. | Very difficult, &
i navice with litle for begnner with ~“’¢_* suitable for competent q‘ experienced DY A | suitable for expert DY 29
| experiences SOME eXpenence a DY rmechanic & rmeschanic & | ar professions h

Specifications

Fuel

Grade
Fual tank l:-apal:‘.ltﬂlnclud nq rasar\m] e
Reserve capacity . el

Carburettors — XJR1200 models
Type
Adjustments
Fuel leval (see text) .
Float height .
Pilat scraw setllng t.urrs DL:‘[
Idle spead | .
Sg,-'nchmlﬁ.'ahnn VACLILIM 'ange ............
Jet sizes
o e b K R Ll S
hdain air jet
Jet naedle- and clip anltlnn ................
F'llD[alHEl
PREEIEE i i es
Starter jet

Unleaded, minimum 91 RCN (Research Octane Number)
21.0 litres
4.5 litras

Mikuni BS36 x 4

4.5 to 5.5 mm below float chamber line
21.3 to 23.3 mm

3

see Chapter 1

saa Chapter 1

85

45
S0GEE-3/5
¥-2

135

40

25
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Carburettors - XJR1300 1999 to 2001 models
Typa S
Adjustments

Fuel leved (sea taxt) .

Float height .

Pilol screw se:timg '[tLH'I'IEl Dut]

Idie speed .

Sﬁmcl‘u‘omsatmnuawumrange

Jet sizes
Main j=t

Mair alr jat . ...... i D B S ) T L S e 5
Je‘tneedieandc,llppﬂ"rtlm

Meedlejet ........
Piloat air jet ... ... ..

EIBETEE i v i s e S BT SR B

Starterjet . _......
Carburettors — XJR1300 2002-on models

Type e e e 0 g

Adjustments
Fual leval (see texl) .

Float height . .......

Filot screaw .,altlng :tumu aut}
Idle spead .

EWCHFMISEﬂDﬂ\fHCLIU'TIFHﬂgE

Jet gizes

MK JBE . .. e e e e i g ma s da s e

Iflerin air jat .. ...

Jatr‘leedieandcllppnmtlnn

Meedla jat ..

PRI T e s T A R R 5 o

Pliotjet .....

S Lnn e a R
Carburettor heater syﬁtem {Eﬂnz-un rnn-dals]

Heater element resistance . ......

Fuel level sender

Fesistanca

T BRI e w0 i s ol
Empty position .

Torgue settings

Cylinder nead intake manifald bolts . . ... 0o iannn

Exhaust collector box bolt .........
Exhaust downpipe assembly flanga num :
Exhaust d.o‘amplpe-ta—cnllactm box clamp bolts
FJR1200 . "
XJIR1300

Fusl leval 58N BOS 1. v0. 110 esnso oo oenene it e ianes

Fuel tank mourting bolt ..., ..
Fuel tap screws . ...

Silencer- m—cni&mmb-mmamnbnlts

Silencer mounting boltts
FdBRA200 iivnenniiin

1) e R SR,

Mikuni BS36 x 4

3.5 to 4,5 mm below floal chamber fne
21.3to 23.3 mm

112

see Chapter 1

see Chapler |

85

45
s0u9G-2
¥-2
127.5
40

J2.8

Mikunl BSR3T x 4

3.0 to 4.0 mm below fioat chamber line
A3 ta 34 mm

2

see Chapter 1

sae Chapter 1

107.5

&0
50118-53-3
PO-M

140

15

525

11 chms @& 20°C

4.0 ta 10 ohms & 20°C
20 to 100 ohms @ 20°C

10 Nm
25 Nm
25 Nm

25 Nm
20 Nm
4 Mm
19 Nm
7 WNm
20 Nm

25 Nm
20 Mm
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1 General information and
precautions

General information

The fuel systam consists of the fual tank
with internal leval sender, vacuum-operated
fuel tap with integral strainer, fuel hoses,
carburettors and conbrol cables. On XJR1300
models an in-fing fuel filter is fitted in the
supply nose 1o the carburattors.

The carburettors used are OV types, There
is a carburettor for each cylinder. For cold
starting, on 1885 models a knob is mounted
on the end of the choke linkage bar on the
carburettors, and on all other models a
handlebar mounted lever (incorporated in the
lefi-hand switch housing) Iz connected 1o the
carburettors by a cable. Un 2002 modals
onwards a heater is incorporated in each
carburellor to pravent icing.

Air is drawn intg the carburetiors via an air
filter which is housad under the seat.

Tha exhaust systaem is a four-into-two design.

Many of the fuel system service procedunes
arg consdarad routing maintenanca ems
and for that reason are included in Chapter 1.

Precautions

A extremely flammable, so lake
extra precautions when you work

on any part of the fuel system. Don't smoke

or allow open flames or bare light bulbs

near the work area, and don't work in a

Warning: Petrol (gesoline) is

{arrowed) . . .

garage where a natural gas-type applance
s present. if vou spil any fuel en your skin,
rinse it off immediately with soap and
water. When you perform any kind of work
on the fuel system, wear safety glasses and
have g fire extinguisher suitable for a class
B type fire (flammable liguids) on hand.

Always perform service procedures in a
well-ventilated area to prevent a build-up of
Tumes.

Mever work in a building containing a gas
appliance with a pllot light, or any other form
of naked flame. Ensure that there are no
naked light bulbs or any scurces of flame or
sparks naarby.

Do not amoke (or allow anyone else to
smoke) while in the vicinity of petrol or of
camponents cantaining it. Remembear the
possicle presence of vapour from thess
spurces and move wall clear bafore smoking.

Check all electrical equipment belonging to
thi house, garage of workshop whera work is
being undertaken (see the Safety First! section
of this manual). Remember that certain
elacirical appliances such as drills, cutters atc
create sparks in the normal course of
operation and must not be used near petrol or
any component containing . Again,
remember the possible presence of fumes
betora using electrcal aquipment.

Always mop up any spilt fusl and safely
disposza of the rag used.

Any stored fuel that is drained off during
servicing work must be kept in sealed containers
that are suitabla for holding petrol, and clearly
marked as such; the containers themselves
should be kept in a sale place. Note that this last

24b ...the fuel hose...

point applies equsally to the fuel tank if it is
removed from the machine; also remember to
keap its fillar cap closed at all trmeas.

Mota that the fuel system congists of the
fual tank and tap, with its cap and related
hoses.

Read the Safety firstl section of this manual
carafully betors starting work.

2 Fuel tank and fuel tap - S

removal and installation :L‘h
N
Warning: Refer to the
precautions given in Section 1
befaore starting work.
Fuel tank
Removal

1 Make sure the fuel cap is secure and the
tap is twrned to ON or RES, Remove the seat
and the side panels (sea Chapter 7).

2 linscrew the holt securing the rear of the
tank and remove the plate and rubber seat
(see illustrations). Raise the rear of tha tank
and place a block of wood under it to support
|8

3 Disconnect the fuel level sendsr wiring
connector [see illustration).

4 Release the clamps securing the vacuum
and fuel hoses 1o the fuel tap and detach
tham fram their unions, Being prepared to
catch any residual fusl from the fusl hose with
a rag (sew illustrations). Also detach the drain
and breather hoses from thair unions (see
INustration).

Disconnect the level sender wiring

conneactor

24c .. .and the drain and breather hoses
(arrowed)
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2.7 Check the rubbers (arrowed) and
renew them if necessary

B Draw the tank back off its front mounting
rubbers and carefully lift it away [see
illustration).

6 On 2002 models onward, if requirad,
release the cable ties securing the rubber
caver to the frame and remove lha cover,
nating how it fits (see illustration).

7 Inapact the tank mounting rubbers for signs
of damage or deterioration and renew thermn i
necessary (see lllustraton)

Installation

8 Installation ks tha ravarse of removal, noting
thi following:

® Make sure all hoses are properly attached
and secured by thair clamps,

.

® Make sure the wiring cannector is securaly
connectad.

® Tighten the mounting bolt to the torgue
gefting specified at the beginning of the
Chapter.

@ Start the engine and check that thers is no
sign of fual l=akage.

Fuel tap

Inspection

8 If the fusl tap has been leaking, first try
tightening the assembly screws and mounting
bolts (see illustrations). Slacken the screws
andfor bolts a little first, then tighten them
evenly and a little at a time to ansure the cover
seats properly on the tap body. If leakage
parsists, the tap should be renewed,. however
nothing is Jost by dismantling tha tap for
further inzpection. Remove the screws on the
tace of the tap and disassemble it, noting how
the compaonents fit. Inspect all componants
for wear or damage, and rensw the seal and
O-ring as necessary. If any of the components
are wormn or damaned bayond repair a new ap
miust be fitted.

10 To check fusl flow, detach the hose from
the carburattors and place the open end in a
suitable container to catch the fusl. Set the
fap in the ON or RES position and turn the

2.9a Tighten the front assembly screws
{arrowed} . ..

2.9b ... the rear assembly scraws
{arrowed) . . .

2.6 Aelease the ties and remove the rubber cover if required

engine over on the starter motor, I no fuel
flows first check that the vacuum hoses is
secure at both ends, and that thare are no
splits in the hosa = ranew it if in any doubt, If
thara is still no flow, the chances are thera 12 a
split in the diaphragm. Undo the screws on
the back of the tap and remove the cover and
diaphragm (see illustration 2.9b). Hold the
diaphragm up to the light ana check for any
holes or splits, The diaphragm is not avallabie
separately s0 a new tap must be fitted if
damage is found,

Remaoval

11 Aemove the fual tank (see above),

12 if required, connect a drain hose to the
fuel outlat unian an the ap and Insen its end
in a eontainer suitable and large enough for
storing the petrol. Tum the fusl tap to the PRI
position and allow the tank to drain. Whan tha
tank has drained, turn the tap to the ON or
RES position. If you don't want to drain the
tank, make sure the cap is secure, than turn
the tank aver and lay it on a cushion of rags to
protect it and soak up any fusl that may leak.
13 Lndo the screws securing the tap to the
tank and withdraw the fap ({see illus-
tration 2.8c). Discard the rubber seal as a
new one must be used.

14 Clean the gauze strainer to remove all
traces of dirt and fusl sediment (see

2.9¢ ...or the mounting screws as
required to stem any leaks
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illustration). Gheck tha gauze for holes. If any
are found. a new tap should be fitted as the
strainer is not availabla individually.

Installation

15 |Instaliation is the reverse of removal. Use
a new rubber seal and fighten the screws to
the torgque setting specified at the beginning
of the Chapter (see illustration).

3 Fuel tank -
cleaning and repair

1 All repalrs to the fuel tank should be carried
out by 3 professional who has experiance in
this critical and potentially dangerous work.
Ewan alter cleaning and flushing of the fusl
system, explosive fumes can remain and
lgnite during repair of the tank.

2 [If the fuel tank is removed from the bike, it
znould not be placed inan area whera sparks
or open famas could wgnita the fumes coming
out of the tank, Be especially carsful inside
garages where a natural gas-type appliance is
located, bacause tha pilot light could cause
an explosion,

4 Air filter housing -
removal and installation

"

Removal

1 Remove the engine (see Chapter 2).

2 Rarncwe the alr fllter (see Chapter 1).

3 Release the clamps securing the crankcase
breather hose and the drain hose, and on
2002 modeals onward the AIS (air induction
system) hose, to the front of the air filter
hausing and detach tham.

4 Unscrew the three bolts securing tha top of
the housing to tha frame (see illustration).

& Draw the housing torward and remove (L.

Installation

6 Installation is tha reverse of ramoval, Check
the condition of the various hoses and thair
clamps and renew them If necessary,

5 Idle fuel/air mixture
adjustment -
general information

1 If the engine runs extremely rough at idle or
continuatly stalls, and if 8 carburettor ovarhaul
dees not cure tha problem {and it definitely is
a carburation problam - see Section B), the
pilet zerews may regulre adjustment. It is
warth noting at this point thal unless you have
the experience to camry this out it is best to
antrust tha task to a motorcycle dealer, tuner
or fuel systems specialist.

2 DOn 1885 to 2001 models, the pilot screws
ara locatad in the top of the carburettor
bodles above the throttle shaft mechanism;

214 Clean and chack the strainer
{arrowed)

prise out the rubber blanking cap to accass
the screw head (see illustration 8.12). On
later models (2002-on) the pilot screws are
positioned underneath the carburettors,
betwaan the floal bowl and the intake
manifolds on  the oylinder head (see
illustration 8.25), and are best accessed
using a purpose-made angled screwdriver
with flexible drive, available from any good
accessory dealer.

3 Prior to adjusting the pilot screws, make
sure the valve clearances are correct and the
carburettors arg synchronized (see Chap
ter 1).

4 Warm the engine up to normal working
temperature, then stop it. Screw in the pilat
screw on all carburettors until they seat lighthy,
then back them out to the numbear of turns
specified {see this Chapter's Specifications).
This is the base pasition for adjustmeant.

3 Start the engine and reset the idle spesd Lo
the comrect level [see Chapter 1). Working on
one carburettor at a time, turn the pilot screw
by a small amount elther side of this postion
to find the point at which the highest
consistent idle speed iz cbtained. When
yvou'va reachad this position, reset the idle
speed to the specified amount (see Chapler
1]. Hapeat on the other carburettors.

4 Due to the increased emphasis on
controliing exhaust emissions in cartain world
markets, regulations have been formulated
which prevent adjustment of tha airfuel
mixture. On such models the pilot screw
positions are pre-sat al the faclory and in
some cases have a limiter cap fitted to
prevent tampering. Whare adjustment is
poasible, it can only be made in conjunction

e ST
4.4 Air filter housing bolts (arrowed)

r.‘:ﬁ. e——— h-:n. I‘

215 Always use a new rubber seal when
installing the tap

with an exhaust gas analyser to ensure that
the machine doss not excesd emissions
regulations.

6 Carburettor overhaul -
general information

1 Paor engine pedformance, hesitation, nard
starting, stalling, fleoding and backfiring are
all signs that majer carburetior maintenance
may De reduired.

2 Keep in mind that many so-called
carburettor  problems  are  really not
carburettor problems at all, but mechanical
prablams within the engine or ignition system
or other electrical malfunctions. Try to
establish for certain that the carburetiors ara
in need of maintenance before beginning a
major overhaul,

3 Check the fuel tap and strainer, the fuel and
vacuum hosas, the intake manifold joint
clamps, the air filter, the ignition systam, the
spark plugs, valve clearances and carburettor
synchronisation before assuming thal a
carpurettor overnaul is required.

4 Most carburattor problems are caused by
dirt particles, varnish and other deposits
which build up in and block the fuel and air
passages. Also, in tme, gaskets and O-rings
shrink or deteriorate and cause fuel and air
leaks which lead to poor parformance,

5 When owverhauling the carburettors,
disassemble tham completely and clean the
parts thoroughly with a carburettor cleaning
salvant and dry  them with filtered,
unlubricated compressad air. Blow through
the fuel and air passages with compressed air
to force out any dirt thal may have been
loosened but not removed by tha solvent.
Once the cleaning process is complete,
reassembls the carburetior using new gaskets
and O-rings.

6 Before disassembling the carburettors,
miake sure you have all necessary O-rings and
other parts, some carburettor cleaner, a
supply of clean rags, some maans of Blowing
out the carburettor passages and a clean
placa to work. It is recommandad that only
one carburettor be overhaulad at a time to
avoid mixing up parts.
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T.2a Dizconnect the throttle position
sensor wiring connector - 1995 to 2001
model type shown

7 Carburettors- S
removal and installation N
™
b
Warning: Refer to the
precauiions given in Section 1

before starting work.

Removal

1 Make sure the ignition is switched OFF,
Remowve the battery (see Chaoter B). Femove
the fuel tank (see Section 2),

2 On 1985 10 2001 models disconnect the
wiring connector from the throttla pesition

.‘4 . .'.'.l-. . i &
T.2b Throttle position sensor wiring
connector jamowed) - 2002-on models

sensor, and on 2002 models anward trace the
wiring from the sensor and disconnect it at the
connector (see illustrations). On 2002
models onward, trace the wirng from the
carburettor heaters and disconnact it at the
connector (see illustration).

3 On 1996-on models detach the choke cable
frasm the carburettors (see Section 12}

4 Detach the throttle cables from  their
bracket on the carburatlors (see Section 11),
but do not attempt to detach the cable ands
from the throttle cam yet as it is vary tricky
with the carbureltors in place - do it after they
have been displaced,

& Slacken the three bolts securing the top of

.‘.-/?’

7.6c Draw the breather hoses out of their guides

7.6d Draw the air filter housing back off the carburettors

7.2¢c Carburettor heater wiring connectors
= 2002-on models

the air filter housing to the frame (see
illustration 4.4).

6 Fully slacken the clamp screws or bolls
securing the air intake rubbers to the
carburettors — note the orientation of the
clamps as they have indents which locale
over tabs on the rubbers and so must be
corractly positioned when tightened on
installation (see illustrations). Un 200
models onward draw the breather hoses out
of their guides (see Hlustration), Slide the air
filter housing back off the carburetiors as far
as it will go (see illustration).

7 Fully slacken the clamp screws or bolis
securing the carburattors to the cylinder haad
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T.7a Cylinder head manifold clamp screws
{arrowed) — 1995 to 2001 models

manifolds, as above noting the orientation of
the clamps (see illustration or 7.6b). Case
thie carburettors back out of the manifolds
and draw them out from the right-hand side
[see illustrations). MNote: Kssp fhe
carmurettors level fo prevent fuel spilage from
the float chambars and the possibility of the
pistan digohragms being damagen,

8 Hald the throttle cam open and detach the
throttle cable ends from it, aoting which fite
whera [sea Section 11).

Cautiomn: Stuff clean rag into each cylinder

head intake after removing the
carburettors to prevent anything from
falling in.

9 Place a suitable containar balow the float
chambears, then slacken the drain screw or
bolt on each chamber in turn and drain all the
fuel from the carburattors [see llustrations)
Tighten the drain screws or bolts securaly
once all the fusl has besn drained.

Installation

10 Installation is the reverse of removal,
noting the following.

@ Check for cracks ar splits in the air intake
rubbars and the cylinder head manifalds, and
renaw them if necessary, The cylinder haad
manifolds are each secured by two bolis.
Mote the grientation of bath the intake rubbars
and manifolds before removing them as they
must be installed a particular way. Use new
O-rings an the eylinder haad manifolds and
tighten the boltz to the torgue setting
specified at the beginning of the Chapter. The
longer air intake rubbers fit into the centra
hales in tha air filter housing.

® Fefer to Section 11 for installation of tha
throttie cablez, which must be done before
tha carburettors are fully installed, ard
Section 12 for the choke cable {where
applicabla), Check the operation of the cablas
and adjust tham as necassary (sea Chapter 1),
@ Make sure the carburettors are fully
engaged with the cylinder head and air intake
rubbers and the clamps or bolts are securaly
tightened.

& Do not forget 1o connect the heater system
{2002-on madels) end throttle position sensor
wiring connectors,

@ Make sure all hoses are correctly routed
ard secured and not trapped or kinked

7.7b Draw the carburettors back out of
the manifolds . . .

... and slide them out to the right-
hand side of the bike

7.9a Carburettor drain screws (arrowed) -
1995 to 2001 models

@ Check idle speed and carburetior
gynchronisation and adjust as necessary (gee
Chaptar 1).

8 Carburettors - disasssmbly, =
cleaning and inspection Ay
a

g
Warning: Refer to the

precautions given in Section 1
before starting work.

Disassembly
1945 to 2001 models

1 Remove the carburettors (see Saection 7)
Note: Do nof separate the carburettors unless
ahsolutsly necessary; sach carburetior can be
dismantiad sufficiently for all normal eleaning
and adjustments whiia in place on the

7.9b Carburettor drain bolts [amowed) —
2002-on models

mounting brackets, Dismantie the carburetlons
separately to avoid interchanging parts (see
illustration 9.2)

2 Unscrew and remove the top cover retaining
bolts — kesp light finger prassure on the cover
as you resmove the last two as there is a spring
inside which will try and push the cover up (see
illustration). When removing the covar on the
Mo. 3 carburellor, note the cable holder and
wiring clamp secured by the bolts. Remaove the
cover and withdraw the spring from the piston
{see illustrations 10.10b and a).

3 Carefully peel the diaphregm away from its
sealing groove In the carburettor and
withdraw the diaphragm and piston assembly
(see illustration). Caution: Do not use a
sharp instrument to displace the

diaphragm as it is easily damaged. MNote
how the tab on the diaphragm fits in the
body {see

reacess in the carburettor
fllustration 10.9b),

8.2 Top cover bolts (arrowed)

8.3 Carefully withdraw the
diaphragm/piston assembly
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B.4a Undo the screws (arrowed) and
remove the plate and spring

4 If necessary, undo the jet needle retainer
plate screws and remove the plate and the
spring, noting how they fit [see illustration
and 10.81 and ¢). Push the necdle up from the

8.6 Undo the screws (arrowed) and
remove the float chamber

8.8 Undo the screw (arrowed) and remowve
the plate, then withdraw the seat

8.10 . ..and the main jet (arrowed), noting
the washer

8.4b Push the needle up and withdraw it

bottomn of the piston and withdraw it from the
top (see lllustration). Take care not to lose
the washer on the top of tha needie (see
illustration 10.8e). There is no need tfo

8.7 Displace and withdraw the float pivot
pin

8.11 Grasp the top of the needle jet and
withdraw it

|-

8.5 Undo the screw (armowed) and
displace the holder

remova the E-clip and spacer from tha needle
(see llustration 10.8a).

5 When dismantling the Mo. 7 carburettor,
undo the screw securing the idle speed
adjuster holder and displace i (see
illustration).

& Undo the screws securing the float
chamber to the basa of the carburettor and
remove the float chamber, noting how it fits
[see illustration). Remove the gasket and
dizcard il as a naw one must be uzed (sea
illustration 10.7a).

7 Displace the float pivot pin using a small
punch or a screwdriver, then withdraw tha pin
(see illustration). Remove the float, and
unhonok thae float needle valve, noting how it
fits (see illustrations 10.5b and a).

8 Undo the screw securing the float neadla
valve seat retaining plate and remove the
plate (see illustration). Oraw the seatl out and
diszard the O-ring [see illustration 10.4b).

9 Unscrew and remove the pilot jet (see
illustration).

10 Unscrew and remove tha main jet and its
washer (see illustration).

11 Push the needle jel up and withdraw it
from the carburettor body (see illustration).
Mate how the pin in the jet housing locates n
the cut-out in the base of the jet [see
illustration 10.2t)

12 The pilet screw can ba remaoved from the
carburettor, but note that its setting will be
disturbed (see Haynes Hint). Bemove the
blanking cap, then unscrew and remove the
piled scraw alang with its spring, washer and
Q-ring (see illustration). Discard the O-ring
as a naw one must be used.

2 . o b o
8.12 Remowe the blanking cap to access
the pilol screw [arrowed)
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8.15 Top cover screws (arrowed)

To record the pllot screw’s
current setting, turn the
"i" screw in until it seats Nghtly,

counting the number of
turns necessary to achieve this, then
fully wnscrew it. On installation, the
screw is simply backed out the number
of turns you've recorded.

13 A throttle positicn sensor is mounted on
the outside of the right-hand carburettor. Do
net remove tha sensor unless absolutely
necessary. Refer to Chapter 4 for details.

2002 models onward

14 Remove the carburettors (see Section 7).
Mote: Do not separate the carburstiors unless
ahsolutely necessary; each carburettor can be
dismantiad sufficlently for all normal cleaning
and adjvstments whilz in place on the
maunting brackets. Dismantle the carburettons
sanarately o avoid interchanging oarns (see
illustration 9.9).

15 Unscrew and remove the top cover
retaining scraws — keep light finger prassure
on the Cover a5 you remove them as there is a
spring inside which will try and push the cover
up (see illustration). Note that any cover
screws that alzo sscure a wirlng clip or
bracket are stzndard and there 58 a
collar fitted in the hole in the cover,

while =ll other screws have a collarad
shark and a flanged head - note what
fits whera. Pemove the cover, noting how it
fits, and withdraw the spring from the

—

8.18b Undo the screws [arrowed) and
remove the float chamber

=

8.16 Carefully withdraw the
diaphragm/piston assembly

piston (see illustrations 10.21¢ and b).
Femove the air passags 0O-ring (see
ilustration 10.21a).

168 Carsfully peal tha diaphragm away from
ite sealing groove in the carburettor and
withdraw the diaphragm and piston assemisly
[see illustration), Caution: Do not use a
sharp instrument to displace the
diaphragm as it is easily damaged.

17 If required, using a pair of thin-nosed
pliers, carafully withdraw the jet needla holder
from inside the piston — it is a press fit, haid by
ar O-ring (see illustratlon). Mote the spring
fitted inte the bottom of the holder (see
illustration 10.19b). Push the jet needle up
from the bottom of the piston and withdraw it
fram the top, noting the washers (see
illustration). There is no need to remove the
E-clip and spacer from the needle (see
IHustration 10.19a).

8.17a Remove the jet needle holder . . |

18 When dismantling the No. 1 carburettor,
undo the screw securing the idle speed
adjuster holder and displace it (see
illustration}. Undo the screws securing the
float chamber to the base of the carburettor
and remove the float chamber, noting how 1t
fits (see illustration). Hemove the rubber zeal
and discard it as a new one must be used
(see illustration 10.18).

19 Lindo the screaw retaining the loat pivot
pin [see illustration). Remowve the float
assambly, noting how it fits (see lllus-
tration 10.16a). Withdraw the pivot pin if
raquired. Unhook the needle valve from the
tab on the float, noting how it fits (see
illustration 10.5a).

20 Undo the screw securing the needle valve
seat and draw out the seat (see illustration).
Discard its O-ring as a new one must be used
{see illustration 10.15a).

8.17b ... then push the needle up and

withdraw it

8.19 Undo the screw (arrowed) and
remove the float assembly

8.1Ba Undo the screw (arrowed) and
displace the holder

8.20 Undo the screw (arrowed) and
withdraw the seat
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o

arrowed) . . .

8.21 Unscrew the main jet (

21 Lnscrew and remove the main jet [see
illustration).

22 lnscrew and remove the emulsion tube
(zee illustration). The needle jet is a press fit
in tha bady of the carburattor.

23 Linscrew and remove the starter jet,
nating the collar (see illustraticn).

24 Linscrew and remowvea the pilot jet [see
Hustration).

25 The pilot screw can be removed from the
carburettor, but note that its setting will be
disturbed (zee Haynes Hint). Unscrew and
remove the pilot screw along with its spring,
washer and O-ring (see illustration). Discard
the O-ring as 2 new ane must ba used.

Ta record the pilot screw's
current setting, turn the
sorew in until it seats lightly,
counting the number of
turns necessary to achieve this, then
fully unscrew it. On installation, the
screw (s simply backed ouf the number
of turns you've recorded.

HAYNES

26 A throttle position sensor is mounted on
the outside of the right-hand carburettor. Do
not remove the sensor unless absolutely
nacassary. Refer to Chaplar 4 for details.

Cleaning

Caution: Use only a pelroleom based
seivent for carburettor clearing. Don't use
caustic cleaners.

8.31a Slacken the screws (armowed) . . .

27 Submerge the metal components in the
solvent for approximately thirty minutes {or
longer, if the product directions recommend
it).

28 After the carburettor has soaked long
enough for the cleaner fo loosen and dissolve
mast of the varnish and other deposits, use a
nylen-prstled brush to remove the stubborn
deposits. Rinsz it again, then dry it with
compressed air,

28 Use a jel of comprassad air to blow out all
of the jats and the fuel and air passsges in the
carburattor body. Do not forget to blow
through the air jats and passages in the intake
side of the carburettor,

Caution: Never clean the jets or passages
with a piece of wire or a drill bit, as they will
be enlarged, causing the fuel and air

metering rates to be upset.

8.31b ... then withdraw the shaft and
remove the arms

8,25 Pilot screw (arrowed)

Inspection

30 Check the operation of the choke
plungers by pulling on the linkage bar then
letting it go. It should pull out smaoothly and
return home easily under spring pressure. I it
doesn't move smoothly. remove the linkage

bar and plungers as described below
[according ta  modal) and check all
components,

31 On 1995 to 2001 models, slacken the
screws securing the choke shaft to the choke
plunger arms (see illustration). Ease the shaft
out of tha arms, then remove the arms from
the plungers, noting how they locate (see
illustration). Note the detents in the shaft
which the screws locate in and serve o locate
the piunger arms correctly on the shaft. Check
the operation of each plunger individually [see
illustration). If the action on any is stiff,

8.31c Check the action of the plunger as
described
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8.31d Unsc the nut (armowed) . . .

-

8.31g Make sure the arms locate correctly
on the plungers.. . .

unserew the choke plungar nut, using a pair of
thin nosed pliers if access is oo restricted for
a spanner, and withdraw the plunger
assembly from the carburettor body (see
llustration). Inspect the nesdla on the and of
the choke plunger, the spring and the shaft
[see illustration). Renew any component
which Is wom, damaged or bent. Note that if
any glunger cannot be withdrawn with the
carburettors joined. they must be separated
[see Section B). Installation of the choke
assembly i3 the reverse of removal - make
sire slots in tha arms [ocate correctly behind
the ripple on the end of esch plunger, and the

=

8.31h ... and the shaft is aligned sc the
screw ends locate in the detents

screw ends |locate in the datents in the shaft
[see llustrations),

32 On 2002 models onward, unhook the
choke linkage bar retumn spring ends and
ramove the spring (see illustration). Undo the
screws securing the linkage bar, noting the
plastic washers (see llustration). Lift the bar
off tha plungers, noting now the slots in the
arms locate over the ends of the plungers
Chack the operation of weach plunger
individually [see illustration 8.31¢). If tha
action on any is stiff, unscrew the choke
plunger nut, using a pair of thin nosad pliers if
access is too restricted for @ spanner, and

-+

the plungers (B}

8.32a Unhook the spring ends (A). Mote how the arms locate on

8.31f Check the plunger assembly as
described

withdraw the plunger assembly from the
carburettor body (see lustrations 8.31d
and e). Inspect the needle on the end of the
choke plunger, the spring and the shaft (sea
illustration 8.31f). Rencw any component
which is wom, damaged or bent. Note that if
any plungsr cannct be withdrawn with the
carburattors joined, they must ba separated
{sea Section 9). Installation of the choke
assembly iz the reverse of removal.

33 |f removed from the carburettor, check the
tapered portion of the pilot scraw and the
spring and O-ring for wear or damage. Henaw
them If necessary.

34 Check the carburettor body, float
chamber and top cover for cracks, distorted
sealing surfaces and other damage. If any
defects are found, renew the faulty
companent, althcugh renewal of the entira
carburattor will probably be necessary {check
with a Yamaha dealer on the avallability of
separate components).

35 Check the piston diaphragm for splits,
holes and general deteroration. Holding it up
to a light will help to reveal problems of this
nature.

36 Insert the piston In the carburettor body
and check that it moves up-and-down
smaathly. Theck the surface of the piston for
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8.38 Check the needle valve as described

wear, If it's worn excessively or doesn't move
emaathly in tha guide, ransw it.

37 Check the jet needle for straightness by
rolling it en a flat surface such as a piece of
glass, Renew it if it"s bent or if the fip is womn.

38 Check the tip of tha flaat naadle valve and
the valve seat (see illustration). If either has
grooves or scratches in it, or is in any way
win, they should be renewed as a set. Genthy
push down on the rod on the top of the neadla
valve then release it — if it dossn't spring back,
renew the valve. Check the gauze strainer on
the valve seat for holas or splits and ranew it if
necessary (see illustration 10.4a),

39 Operate the throttle shaft to make sura
the throttle hutterfly valve opens and closes
smoothly. If it doasn't, cleaning the throtila
linkage may help, Otherwise, renaw the
carburettor.

40 Chack the float for damags. This will
usually be apparent by the presence of fuel
msida the float. If the float is damaged, it must
be renewed.

41 On 2002 models cnward, to check tha
carburettor heaters and circuit, refer to
Sectlon 13.

9 Carburettors - S
separation and joining §
Warning: Refer to  the
precautions given in Section 1
before proceeding.
Separation

1895 to 2001 models

1 The cerburettors do not need to be
separated for nomal overhaul. If you need 1o
separate them (to ranaw & carburettor body,
for example), refer to the following procedure.
2 Rermove tha carburattors from the machina
{see Section 7). Mark the body of each
carburettor with its cylinder location 1o ensura
that it is positioned correctly on reassembly
(see illustration).

9.2 Carburettor
components - 1985 to
2001 models

1 Choke shaft and arms
2 Upper bracket
3 Lowar bracket
4 Idle speed adiuster
5 Carburettor
6 Cable bracket!
7 Choke plunger
assembly
8 Top cover
9 Spring
10 Disphragmipiston
azsembiy
11 Nesle assermbly
12 Pilot air jet
13 Pllot screw assembly
14 Float chamber ang
gasket
15 Float pivat pin
16 Float
17 Neadie valve seat
18 Filot jat
18 Main jet
20 Neadie jet
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3 Make a note of how the throttle return
springs, linkage assembly and carburettar
synchronisation springs are amanged lo
ensure that they are fitted comectly on
regssembly (see llustrations). Also note the
arrangement of the varioug hoses, unions,
joint pieces and collars, and of tha cable
hrackeis (see illustrations).

4 Undo the screws securing tha choka shaft
to the choke plunger arms (see llustration
8.31a). Easea the shaft outl of the arms, then
remove the arms froam the plungers, noting
how they locate (see illustrations 8.31b).
HMeta the detants in the shaft which serve to
lecate the plunger arms correctly on the shaft
[see llustration 8.31h).

5 Undo the screw securing the idle spaad
adjustar holder to the MNo. 1 carburattor float
chamber and displace it (see illustration 8.5).
6 Remove tha screws sacuring  the
carburettora to the two mounting brackets
and rermova Lhe brackets (see illustrations). If
it is not essentigl to ssparate all the

ngement of the throftle springs . . .

9.3c ...hoses and unions . . .

carburettors, anly release those necessary
and leave the others altached to the brackets.
7 Mark the position of aach carburettor anc
gently separate tham, noting how the throitle
linkape is connected, and being careful not to
lose any springs or fuel and vent fittingzs that
arg present betwaan the carburettors, noting
any O-rings fitted with them.

9.3d ...and cable brackets

2002 models onward

8 Tha carburettors do not need 1o be
separated for normal overhaul, if you nasd to
separate tham (to renew a carburettor body,
for examplal, refer to the following procedure,
9 Remove the carburattors from the machine
{sse Section 7). Mark the bedy of each

9.6b Lower bracket screws (arrowed]

9.6a Upper bracket screws [arrowed)
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1 Top cover

2 Spring

3 Meedle assamibly
4 Diaphragm

3 Piston

& Needle jet

7 O-ring

& Ermwifsian tube

13 Float pivot pin

14 Needle valve and seat

15 Float chamber and gasket
168 Drain screw

8.9 Carburettor compenents — 2002 models onward

17 Pilot screw assamibly

18 Heater

18 Airjet

20 Choke plunger assembly
21 Synchronisation scrow
22 Heater sub hamess

23 Choke shafi

24 Idle speed adjuster

25 Throttle shaft spring

26 doining bolfs

27 Spacers

28 Connactors

29 Fued unions

30 Throtile cabie bracre!
31 Throttie position sersor
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carburettor with its cylinder number ta ensura
that it is positicned comectly on reassembly
{zee illustration).

10 Disconnact the wiring connactor from
asach carburettor heater (see illustration),
Free the wiring from Itz cable tie and
remave it

11 Unhook the choke finkage bar return
spring ends and remove the spring (see
illustration B.32a). Undo the screws securing
the linkage bar, noting tha plastic washers
{see illustration 8.32b). Lift the bar off tha
armg, neting how it locates.

12 Make a note of how the throttle return
gprings, linkage assembly and carburattor
synchronigaticn springs are arrangead 1o
ensure that they eare fitted correctly
on reassembly (sea illustrations). Also
note the arrangement of the wvarious
hoses. unions, joint pieces and collars,
and of the cable brackets [see illus-
trations).

13 Unscrew the two long balts which join the
carburettors together and withdraw them,
Mote the spacers batween each carburettor. If
it is ot essential to separate all the
carburattors, only release those necessary
and leave tha others joined,

14 Wark the position of each carburettar and
gentty separate fhem, noting how the throttle
linkage iz connectad, and being careful not to
Jose any spacers, springs or fuel and vent
fitings that are present Detween the
carburettors, noting any O-rings fittad with
tham.

Joining

15 Aasembly is the reverse of the
disassembly procedure, noting the following.
& Lubricate the O-rings with 2 light film of oil
Make sure the fusl and vent fittings ars
correctly and sacurely inserted into the
carburatiors.

@ [nstall the synchronisation springs after the
carburettors are joined together. Make sure
they are correctly and squarely seated.
Visually synchronise the throttle butterfly
valves by lurning the synchronizing
gerews to aqualisa the clearance batwaen the
butierfly valve and throttle bore of each
carbwrettor.

10.2a Hladeﬂ'iamhdl! jet into itz bore . . .

. . the various unions . . .

@ Check the operation of both the choke and
throttle linkages enswring that both operate
smoothiy and return quickly under spring
pressure before installing the carburettors on
the machine.

® Inatall the carburattors (see Section 7) and
check carburettor synchronisation and idle
spead (sea Chaplar 1).

10 Carburettors — reassembly
and float height/fuel level
check

Warning: Refer to the
precautions given in Section 1
before proceeding.

Mote: When reassembling the carburettors, be
sure to use the new O-rings, seals and oiher

102b ...

Iu-c.ahng the pbn Ir| the cutout
farrow]

9.12a Mote the arrangemeant of the throttle
springs and synchronisation springs . ..

ai2c ...

and hoses

parts supplied in the rebuifd kit. Do not
overtighten the carburettor jsts and screws a8
they are easily damaged.

Reassembly and float height
check

19495 to 2001 models

1 Install the pilot screw (it removed)
along with its spring and O-ring, turning
it ir urtil it seats lightly (see illustration 8.13),
Mow, turn the screw out the number of turns
prevlously recorded, or as specified at the
beginning of the Chapter, Fit the blanking cap
2 Slide the needle et into the body of the
carburettor, making sure tha pin in the jet
housing locates in the cut-out in the base of
the jot (see illustrations). Screw the main jat
into the end of the needle jet, not forgatting its
washer (zee illustration).

10.2¢c Sl::ﬂzwﬂln main jet mmﬂ'le needie
jat, not forgetting the washar
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10.3 Screw the pilet jet into the
carburettor

10.4a Fit a new O-ring (A} and make sure
the gauze (B) is clean

10.7a Fit a new gasket . .

3 Screw the pilat jet into the carburettor (See
MNustration).

4 Fit a naw O-ring cnto the neadle valve seat
[see illustration). Make sura the strainer is
clean, then press the seat into the carburattor
and secure it with its retaining plate and sarew
(soa illustrations).

3 Hook the flcat needle valve onto the floas,
then position the float assembly in the
carburettor and install the pivet pin, making
suFe it is socure (see illustrations).

6 To check the float height. hold the
carburettor 2o the finat hangs down, then tilt it
Back until the naedle valve is just seated, but
not so far that the needle's spring-lcaded fip
is compressed. Measure the height of the

10.5b ... then install the float assembly
and pin

fioat above the chamber gasket face (with the
gasket removed) with an accurate nuler (see
illustration). The height shouwld be as
specified at the beginning of the Chapter. If
nat, adjust the float height by carefully
bernding the float tab a little at a tme until the
correct height is obtaned. Note: With the floar
held the same way up as it is when Instaffed,
bending the tab up increasas the fioat height -
bending it down decreases the float haight.

7 Fit a new gasket onto the carburettor then
fit the float chamber and tighten its screws
securely (ses llustrations). Whan assambling
the Mo. 1 carburettor, fit the idle spesd
adjuster holder and secure it with its scraw
[see illustration 8.5).
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10.8a Make sure the E-clip and spacer are
fitted on the needle, Note the peg
{arrowed) ...

10.80 . .. which locates in the hole
{arrowed) in the piston

, =

10.8d Fit the needle into the piston . . .

8 Check that the spacer and E-clip are
carrectly installed on the et needle, and note
that the peg on the bottom of the spacer

|

10,81 Fit the retainer plate . _ .

10.9 ... then press the rim into the
groove, noting the tab (amrowed)

10.8e ... then it the spring onto the
needle

locates in the hole in the bassa of the piston
[see illustrations). Fit the washer onto the top
of the needle (see illustration). Carafully fold

=il

10.8¢ Fit the washer onto the necdle

the piston diaphragm down, then insert the
needle, making sure the peg locates in the
nole (see illustration). Fit the spring over tha
top of the neadla, then fit the retainer plate and
secure it with the screws (see illustrations).

9 Inzert the piston assembly into tha
carburettor and lightly push it down, ensuring
the needls is correctly aligned with the neadia
jet (see ilustration). Press the diaphragm rim
into ite groove, making sure it i3 correctly
saated and that the tab locates in the recass
{see illustration), Check the diaphragm is not
creased, and that the piston moves smoothly
up and down in the carburettor.

10 Fit the spring into the piston ([see

illustration). Fit the top cover onio the
carburettor, locating the top of tha spring into
tha recess, and tighten the screws securely
[see illustration).

10.8g ...and secure it with the screws

10.10a Insert the spring . . .

10.9a Insert the piston assembly, making
sure the needle enters its jet . . .

10.10kb . .. then install the cover
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10.14b Thread the main jet into the
emulsion tube

2002 models onward

Mote: When reassembling the carbureitors, be
sure o usa the new O-rings, seals and other
parts supplied in the rebuild kit. Do nof
avertighten the carburettor jefs and screws as
thay are easily damaged,

11 Install the pilot seraw (if removad] along
with its spring, washer and O-ring, turming it in
until it seats lightly (see illustration 8.25).
Mow, tem the screw out the number of turns
previously recerded, or as specifiad at the
beginning of the Chapiar,

12 Scraw the pilot jet into the carburettor
{see illustration).

13 Fit the starter jet with its collar and screw
the jet into the carburettor (see illustration),
14 It removad, press the necdle jet into
position in the carburattor body, Fit a8 new
O-ring oo the emulsion tube and screw the
emulsiaon fube into the carburettor (see

10.16a Install the Noal assembly . . .

10.15a Fit a new O-ring (arrowed) then
install the seat . ..

illustration). Screw the mam jet into the end
of the emulsion tube [see illustration).

16 Fit a naw O-ring onto the needle valve
sedt. Make sure the filter is clsan, then press
the seat into place and sacure it with the
scraw (see illustrations).

16 Hock the float neadla valve anto the tab
an the flogt assembly (see illustration 10.5a).
Insert the pivot pin into the float pivol if
removed. Position the float assembly onto the
carburettor, making sure tha needle valve
locates in the seat [see illustration). Install
the plvat pin  retaining  screw  (see
illustration).

17 To check the float height, hold the

carburattor so the float hangs down, then tilt it
back untll tha neadie valve is just seated, but
nat so far that the neadle’s spring-loaded tip
s compressed, Measure the height of tha
float above the chambar mating surface with

3

10.14a Fit a new O-ring (arrowed)
install the emulsion tube

an accurate rules (see illustration 10.6), The
height should be as specified at the beginning
of the Ghapter. If not, adjust the loat haight
oy carefully bending the ficat tab a little at a
time uniil the correct haight is obtained. Note:
With the float heid the same way up as it is
when installed, bending the tab up lowers the
fuel fevel - Bending it down raises the fusl
leval.

18 Fit a new rubber seal onto tha float
chamber, making sure it is seated propery in
its groove, then fit the chamber onta the
carburettor and fighten its scraws sacurely
(see illustration). When assembling the Mo, 1
carburettor, fit the idle spesd adjuster
holder and secure it with itz zerew (see
llustration 8.18a).

19 Check that the spacer and E-clip are
corractly installed on the jet needle, then fit
the washers on top of the clip and undarmeath

10,160 . . . and secure it with the screw

10.18 Fit a new zeal (arrowed) then install
the float chamber
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10.19a Check that the E-clip and spacer
ara on the needle, then fit the washers

10.19d .. .and secure it with the holder

the spacer [see illustration). Check that the
spring and O-ring are fitted to the needle
holder - use a new O-ning if necessary (see
iMustration), Carefully fold the piston
diaphragm down, then fit the readle Into the
pistan, meking sure the lower washer does
not drop off by holding the piston horlzontal
(zee illustration). Fit the needle holder,
locating the spring over the top of the needle,
and press it gently down until it is secure [see
ilustration)

20 Insert the piston/diaphragm assembly into
the carburettor and lightly push the piston
down, making sure the needle is correctly
aligned with the nesdle jet (see Wlustration).
Press the diaphragm cuter edge into its
graove, making sure it is comactly seated.
Check the diaphragm is not creased, and that
the piston moves smogthly up and down in
the carburettor.

10.180 Make sure the spring is in the
holder, and fit a new O-ring if necessary

10,20 Insert the piston assembly, making
sure the needle anters its jat

21 Fit the air passage O-ring (see
illustration). Fit the spring into tha piston,
making sure it locates correctly onto the
nesdie holder (see illustration). Fit the top
cover, Incating the central pag into the top of
the spring, and aligning it so the alr passage
locates over the O-ring and the small pegs
locate in their holes, and tighten its screws
sacuraly (see illustration).

Fuel level check

Mote: The fuel level is checked wilhi the
carburetions instalied.

22 Ta check the fusl leval, position the
motoreycle on lavel ground and support it
using the centrestand so that it s vertical,
Remowve the fual tank (ses Secticn 2).

23 Arange a temporary fuel supply, either by
using a small temporary tans or by using an
extra long fuel pipe to the now remaote fuel

passage with the O-ring (A) and the peg
with the hole [B)

10.19¢ Insert the needla. ..

10.21a Fit the O-ring ...

tank (see Tool Tip in Chaptar 1, Section 4).
Alternatively, position the tank on a suitable
base on the motorcycle, taking care not to
scratch any paintwork, and making sura that
the lank is safely and securely supported.
Connect the fuel line to the carburatlors.

24 Yamaha provida a fual level gauge (Pt
Mo, 90830-01512), or alternativaly a sultable
length of clear plastic tubing can be used.
Attach the gauge or tubing to the drain hose
union on the bottom of the float chamber on
the first carburettor and positicn its open end
vertically and abowve the lavel of the
carburettors (see illustration).

25 |f the fuel tank is being used, twrm the tap
to PRI Slacken the drain screw and allow the
fuel to flow into the tube. The level at which

1

e il

@

10.24 Fuel level check set-up

Gauge

Drain hose union

Drain screw

Fual level measurement

L R
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11.3a Slacken the top locknut and thread
itup. ..

the fuel stabilises in the tubing indicates the
laval of the fuel in the float chamber. Refer 1o
the Specifications at the baginning of the
Chapter and measure the level relative to tha
mating surface of the floal chamber with the
carburettor body. Tighten the drain screw,
then datach the fued suppéhy.

26 If the level was incarrect, remaove the
carburettars, then remove the float from the
chamber (s2e Saction &), and adjust the float
height by carafully bending the float tab a littla
at a time until the correct height is obtained.
Repeat the procedure for the other

carburettars. Note: With the float held the
same way uo as it is when installed, hending

.
11.3b ... then slide the cahle down . ..

the tab up lowers the fuel fevei — bending it
down raises the fusl level.

11 Throttle cables - S
removal and installation A,
N
N
Warning: Refer to the
precautions given in Section 1

before proceeding.

Note: At the carbureftor end of the cabies, on
1385 fo 2007 models the accaterator (opening
cable) fits into the front holder on the cabla
bracket and the decelarator fclosing) cable fits

i \ ~

113c ... and out of the bracket

into the rear hoider, and the choke cabile
fwhera fitted) routes between the two throttls
cabiss. On 2002 models onward the throftls
cables are the other way round in the bracket,
and the choke cable routfes in front of hath of
tham.

Removal

1 Remove the fuel tank (see Section Z).

2 Mark each cable according to its location at
beth ends. If new cables are being fitted,
match them to the old cables to ensure they
are correctly installed.

3 Slacken the accelerator jopening) cable top
locknut and thread it up the slbow, then slide
the cable down in the bracket untll the battom
locknut is clear of the small lug on tha bracket
and slip the cable out of the bBracket [see
illustrations).

4 Unscrew the decelerator (closing) cabla
hex, pulling up on it as you do so the lower
nut remains captive against the lug on the
brackat, thareby threading itself down (see
illustration). When thars is enough clearance,
slide the cable down in the bracket until tha
loweer nut is clear and slip the eabla out of the
bracket (see illustration).

5 HRemove the carburettors (see Section 7),
then hold the throttle cam open and detach
the cable ends from it as they bacome
accessible (see illustrations).
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11.7a Pull back the boot . . .

6 Withdraw the cables from the machine
noting thair correct routing.

T Pull the rubber boot back off the throtle
housing on tha handiebar (see illustration).
Unscrew the throtile housing bolts and
separate the halves (see illustration).
Displace the cable elbows from the holsing,
noting how they fit, and detach the cable
nipples from the pulley (see illustrations).
Mark each cable to ensure it is connactad
cormactly on installation.

Installation

B Lubrcate the cable nipples with multi-
purpose grease and fit them into the throttle
pulley at the handiebar, making sure they are
the corract way round. Fit the cable elbows
inte the housing, making sure they incate
carrectly. Jein the housing halves, making
sure the pin locates in the hole in the
hanalabar, and tighten the bolts (see
illustration). Fit the rubber boot.

9 Feed the cables through 1o the
carburettors, making sure they are correctly
routed [see Note above), The cablas must not
interfere with any other component and
showld net be kinkad or bert sharply.

10 Fit the carburettors part-way betwean the
engine and air filter housing (see Section 7).
Lubricate the cable ends with multi-purpose
grease. Hold the throtlle cam open and fit the
cabie ends into their sockets, making sure
they are the correct way round (see Note

“®

s e

e

11.7b ... then unscrow the bolts . . .

11.7¢c ... separate the halves and detach
the elbows ...

11.7d ... and detach the cable ends

above), Install the carburettors (see Sec-
ticn 7).

11 Fit the decalerator cable Into its holder
[see Note above) and draw it up so that the
lowear nut becomes captive against the small
lug. Tighten the hex dewn onto the bracket.,
12 Fit the accelerator cable into the upper
racket and adjust is described in Chaptar 1
to obiain the correct amount of freeplay.

13 Oparate the throttle to check that it opens
and closes freely. Tumn the handiebars back
and forth to make sure the cables do not
cause the stearing to bind.

14 Install the fuel tank (see Section 2).

15 Start the engine and check that the idle
speed does not rise as the handlebars are
turned. If it does, the throttle cables are

L

11.8 Locate the pin [A) in the hole (B)

routed incorrectly. Correct the oroblem before
riding the motorcycle.

12 Choke cable - =
removal and installation 3&

Mote: A choke cable is nol fitled on 1935
modals.

Removal

1 Remova the fuel tank (see Section 2).

2 Slacken the choke outer cable holder bolt
or screw and free the cable from the holdar,
then detach the inner cable end from its
socket (see illustrations).

12.2a Slacken the bolt or screw [arrowed]), then free the outer
cable from the clamp . .

12.2b .

. . and the inner cable from its sockest
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3 Unscrew the two handlebar switch/choke
lever housing screws and scparate the two
halves (ses illustrations). Lift the cable elbow
and laver cut of the housing, noting how they
fit, and detach the cable nipple from the fever
{sea illustration).

Installation

4 Install the cable making sure it is cormactly
routed, On 1926 to 2001 modals the choke
cable roules between the two throttle cables,
On 2002 models onward the choks cable
routas in front of both of them, The cable must
not interfere with any other component and
should not be kinked or bent sharply.

5 Lubricata the upper end of the cable with
multi-purpose grease and attach It to the
choke lever. Fil the lever and cable elbow into
the housing, then fit the two halves of the
housing onte the handlebar, making sure the
lever fits correctly, and the pin in the front half
of the housing locates In the hole in the front
of the handlabar (see illustration). Install the
screws and tighten them sacurely.

€& Attach the lower end of the cable ta its
sackat an the carburettor, Fit the outer cabla
into its bracket, making sure thare is & small
amount of freeplay in the inner cable, and
tighten the screw

7 Check the operation of the choke cable
(sea Chapter 1).

& Install the fuel tank (sea Saction 2).

13 Carburettor heater
system - check

I

Note: The heatar system is only fitted on 2002

maoderfs.
A pracautions given in Section 1
before starting work,
1 Each carburetior has a heater unit threaded
into the underside of its body. The heaters are
cantrolled by a thermo-switch and a relay.
When the ignition is ON, power from the relay
is led to the thermo switch, which when
closad ({teamperature balow 11°C)] allows
power to pass to the carburettor heaters.
When the temperature rises above 16°C the
thermo switch opans and shuts off power 1o

Warning: Refer Ilo the

12.3c Detach the cable end from the lever

the heaters. To prevent overheating of tha
carburettors when the engine is running at idle
spead in traffic, the relay cuts off power 1o the
thermo switch when the transmisslon 15 in
neutral. Betora chacking the system, check
the ignition circuit fuse and all the connectars,
referring to lhe wiring diagram at the and of
Chapter 8.

2 To test a heater, disconnect the wiring
connector (see illustration 8.10). You should
be able to access all connectors ang heaters
with the carburettors in situ, but remove them
if required [see Section 7). Using an ohmmeter
or multimeter set lo the ohms x 1 scale,
connect the positive +ve) probe to the tip of
the neater and the negative (-ve) probe to the
hex on the base of sach heater. The
resistance of esach heater should be as
spacified at the baginning of the Chapter.
If not, renew the heater. Note that
depending on the tools availabla, access to

i3.4a Remove the thermo switch from its
holder . . .

12.3b

. . . then separate the halves and lift
the lever and cable elbow out

12,5 Locate the pin (A} in the hole (B}

some of the heaters is restricted and may
necessitate removal of the carburettors (see
Section 7).

3 To check the relay, remove the seat (sea
Chapter 8). Displace the relay from its maount
and disconnect its wiring connactor [see
iMustration). Using an ohmmaeter or continuity
tester, connact the positiva [+va) probe to the
reley’s red/white wire terminal, and the
negative (-ve) probe Lo the relay's black wire
termiral. There should be cortinuity. Leaving
the meter connected, now connact a fully
charged 12 volt battery using two insulated
jumper wires, connecting the positive (+va)
terminal of the battery to ths relay's
brown terminzl, and the negative (—ve)
terminal of the battery to the relay's light bius
wire terminal. Mo continuity should be shown.
If the relay dogs not behave as describead,
renany ik,

4 To check the thermo switch, ramaova tha

13.4b ... and disconnect the wiring
connectors
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141 Slacken the clamp bolt (arrowed)

seat (see Chapter 7), than remove It from its
holder in the battery strap and unplug the
wiring connectors (see illustrations). Ta
properly check the action of the switch you
will nead a tharmometer and a way of isclating
the switch in a container that can be wanmad
up and cooled down, aflectively to simulate
incraasing and decreasing air temperatures.
Using a continuity tester or multimeter,
connect the pasitive (+ve) probe to the black
wirg terminal, and the negative (—ve) prabe to
the blackfred wire terminal. When the ar is
coal (bedow 11°C) the metar reading shoulo
shaw centinuity, Indicating that the switzh is
closed (ON). As the temperature rises, the
mieter should continue 1o show continuity unti
the tamperature reaches 16°C, whersupon it
should open and show no continuity (OFF). As
the temperatura fzlls again, the meter shoulkd
continue to show no continuity wntil the
temperature drops to 11°G, whersupon it
should close and show continulty (O}, If the
metar readings are obtained al different
termperatures, or if it remains constantly OM or
OFF at all temperaturas, then the switch is
faulty anc must be renewed,

5 If the heaters, the relay and the switch are
all good, rafer to the Wirng Dlagrams at the
and of Chapter 8 and check the circuits for
damaged or Sroken wiring

T :
14.2a Unscrew the bolt . . .

14 Exhaust systemn —
removal and installation

:

Warning: If the engine has been
running the axhaust system will
be very hot. Allow the system io
cool before camying out any work.

Silencars

Removal

1 Slacken the clamp bolt securing the
silencer to the collector box (see illus-
tration).

2 Unscrew and remove the silencer mounking
bait 2nd its washer, then release the silences
from the collector box (see illustrations).
Mote the coliar fitted in the rubber mounting
bush. Chack tha conditlen of the bush and
renew It if it is damaged, deformed or
deterioratad.

3 Chack the condition of the sealing fings in
the silencers and renew them if they are
damaged or deformed. Yamaha recommend
always using new ones, but they can be
difficult to remove, and unless thay are
damaged they are re-usable. It is too easy o
damage & new one trying to install it to make
it worthwhile destraying a good one that is

-

14.2b ... and remove the sillencer

already installed. If necessary, dig the old
anes out using a screwdriver, then push the
new ones into place (see illustrations).

Installation

4 Make sure the collar is fitted in the rubber
mounting bush.

5§ Fit the silencer into the collector box,
making sure it is pushed fully home_ Align the
gilencer mounting bracket at the rear and
install the bolt with its washer, aligning the
captive nut in the bracket with it, and tighten it
finger-tight.

& Tighten the clamp bolt to the torgue setling
specified at tha beginning of the Chaptar, then
tighten the silencer mounting bolt to the
specified torque.

7 Run the enging and check that there ara no
exhaust gas leaks from the system.

Downpipe/collector box
assembly

Mote: /t is worth spraying same penetrating
fluid or WO40 onto the fange nufs and
downpipe-to-colector box clamp bolts (If you
need to separate them) and allowing it fo work
itz way in bafore starting as they are prone o
SEIZing.

Removal

8 Remove the silencars (soe above).

14.3a You will probably have to dig the old sealing ring out

14.3b Fit the new sealing ring carefully as they are easily

damaged
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14.9 Unserew the nuts (arrowed) on each
downpipe and draw the flanges off

. . and remove the downpipe
assembly

14100 .

9 Unzcrew the eight downpipe flange nuts
and draw the flanges off the studs (see
illustration)

10 Supporting tha system, unscrew the bolt
securing the rear of the collector box, then
datach the cownpipes from the cylinder
head and remove tha system (see illustrations).
Mote the collar fitled in the collector box rubber
maunting bushas. Check the condition of the
bushes and renew them if they are damaged,
deformed or detenorated.

11 Remove the gasket from each port in the
cylinder head and discard tham as new ones
must be fitted - you may have to dig them out
using a screwdriver, s¢ take care not to
damaga the head (see illustration).

12 If required, slacken the clamp bolts
sacunng the downpipas in tha collector box
and separate them. Refer to Step 3 regarding
the sealing rings in the collector box.

r

14.11 Remove the old gasket and fit a new
one

Installation

Mote: Cisan all corrosion off the nuts and
bolts using a wire brush. It is worth appiying a
smear of copper gresse fo all threads fo
prevent them from seizing in the future

13 If separated, fit the downpipes into the
box, making sure they are pushed fully
home. Align them so they are roughly in the
carrect position. Do not tighten the clamp
bolts yet.

14 Make sure the collar is filted in the
collector box rubber mounting bushes,

16 Fit a new gasket Into each of tha cylinder
head ports. Apply a smear of grease to the
gasxets to keep them in place whilst fitting the
downpipes if necassary.

16 Manoeuvre the assembly inte pasition so
that the head of each downplpe iz located in
its port in the cylinder haad, then install the

/A

collector box bolt, but do not yet tighten it
Tully.

17 Locate the downpipe flanges onto the
studs, then fit the nuts and tighten them ta tha
tarque setting specified at the beginning of
the Chapter. Mow tighten the rear bolt to the
specified torque. W the downpipes werse
saparated from the collector box, alsa tighten
the clamp bolts to the specified torgue.

18 Install the silencers [see above).

19 Run the engine and check that there are
no exhaust gas leaks from the systemn.

15 Fuel gauge and level sender >

- check, removal and A
installation qqz
Check

1 The circuit conszists of the sender mounted
ir thee fued tank and the gauges mounted in the
ingtrument panel. If the system malfunctions
chachk first thet the battery is fully chargad and
that the signal circuit fuse Is good (see Chapler
8). i they are, remove the sender [see balow).
2 Connect the positive (+ve) probe of an
ohmmeter to the green terminal on the sender
connactor, and the nagative {-ve| probe (o the
black terminal. Check the resistance of the
sender in both the FULL and EMPTY positions
and compare the readings to thoze specified
at the beginning of the Chapter (see
illustrations). If the readings are not as
spacified, ranaw the sender.

3 If the readings are as specified, connect the
sendar wiring connector and turn the igniticn
switch ON. With the sender In the FULL
posaition, the gauge should read FULL, and
with the sender in the empty position the
gawge should read EMPTY [the gauge needie
may not respond immeadiately — leava it in the
position being tested for at least three
iminules lo accurataly chack the systam).

4 If the gauge responds as described,
ramove the headlight {see Chapter 8) and
dizconnect the 9-pin Instrument cluster wirng
connectar [see illustration). Check for

voltage to the gauge by connecting the
positive (+ve) probe of a voltmeter to the
brown terminal on the loom side of the
instrument cluster wiring connector, and the

15.2a Check the resistance in the FULL
position . . .

. . and the EMPTY position

15.4 Disconnect the 9-pin instrument
connector
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negative (-ve) probe to the black terminal,
then turm the ignition switch ON. I no voltage
iz present, check for continuity to =arth in the
black wire, then if that s good check all the
relevant wiring and winng conneclors in the
power circuit to the instrument cluster, and
batwaen the sender and the gauge, refarring
to the Wirng Diegrams at the end of Chapter
8. If the wiring and connectors are good, there
could be an internal fault in the instrumant
cluster wiring between the connector and the
gauge. I nol, renew the gauge.

5 Check that no fusl has entered tha float dus
to a leak, and check that the arm moves up
and down smoothly.

Removal and installation

Warning: Refer to the
precautions given in Section 1
before slarling work.

6 S=e Chapter 8 for details of the fusl gauge
removal and installaticn.

T To access the sender, remove the fual tank
(sea Saction 2)

8 i raguired, connect a drain hose to the fuel
outlet unign on the tap and insert s end ina
contalner sultable and large enough for
sloring tha patrol. Turn the fuel tap 1o tha FRI
position and allow the tank to drain. When the
tank has drained, turn the tap Lo the ON or
RES position. if you don't want to drain tha
tank, make sure the filler cap is secure, then
turn the tank over and lay it on a cushion of
rags to protect it and soak up any fuel that
may leak.

15.10b ... then carefully install the sender

15.9b ... and carefully draw the sender
out

9 Remove the bolts securing the sender and
carefully manoeuvre it out of the tank {see
illustrations). Discard the gasket.

10 Fit a new gasket onto the sender than
imstall then sander in the tank with the wiring
to the back [see illustrations). Tighten the
balts evanly and a litthe at a time in a criss-
zross pattarn to the torque setting specified at
the beginning of the Chaoter.

11 Install the lank (ses Section 2), and check
carefully that there are ne leaks around the
sander before using the bike.

16 Air induction system (AIS)- o
general information, removal %
and installation -

Note: The AIS is oniy fifted on 2002 modeals

OnEnd,

General information

1 The air induction system wses negative
exhaust gas pulses o suck resh air into the
exhaust ports. where it mixes with hot
combustion gases. The extra oxygen causes
continued combustion, allowing unburnt
hydrocarbons to burn off, thereby reducing
emissicns, Read valves contral the fow of air
Imto the ports and prevent exhaust gases
flawing back into the AIS. An air cut-off valve
shuts off the flow of air during deceleration,
pravarting backfiring.

2 Refer to Chapter 1 for routine checks of the
system,

e .‘ "I:
16.5a Detach the hoses from the valve
{arrowed)

15.10a Fit a new gasket...

3 If the control valve is thought to be faulty,
remove it (see below), Yamaha provide no test
details for the valve, and it comes as a unit with
no individual parts availabla, However in theory
with no vacuum applied to tha air cut-off valva
ureon on the top of the contral valve, it should
be possible o blow air into the hose wnlon from
the air fitter and it should exit via the reed valves
through the unicns for the hoses to the cylinder
head. If you than apply & vacuum it should not
be possible to blow air through. i not, the
control valve is faulty. Also it should not be
posslole to  blow air through in  the
opposite direction wa any one of the
cylindar head hose unions and for it to ext via
the air fiter hosa union, if you can, then the reec
valve for the union that doas allow air to pass is
faulty.

4 The tests described above should give a
good indication of the control valve's
condition, but as there are no specifications
for the vacuum reguired to open the air cut-off
valve and the pressure reguired to open the
raad valves, a valve assembly thal doas not
behave as described should not automatically
be condamned as faulty. Take it to a Yamaha
cealer far tasting, or substitute it with a known
good one,

Removal

5 When remaving the engine or valve cover,
ralaasa tha clamps and detach the hoses from
the control valve unions, then slacken the
clamps and detach the pepes from the unlons
on the cylinder head (see illustrations).

16.5b Slacken the clamp screw (arrowed)
on each pipe and detach them from their
unions
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16.56 Control valve vacuum hose union [A)
and mounting bolts [B)

Remove the hoses and pipes, noting how they
fit. Remove the sealing collars from the
oylinder haad unions and renew them if they
are ceformed or damaged.

6 To remava tha control valva, releasa tha
clamps securing the air inlet hose, the vacuum
hosa, and the outlet heses and detach them
from their unicns, noting which fits where (see
illustration 16.5a). Unscrew the twa bolts
securing the control valve and remove it (see
illustration).

T To remove the reed valvas, first remova the
control valve. Undo the side cover scraws and
remove the cover, than lift tha read valves out
—there are two valves per cover on aach gide.
Clean off any carbon bulld-up, and cheack that

the maximum amount of band in the reed is
0.2 mm.

8 To remove the alr cut-off vahve, first remove
the control valve. Undo the two air cut-off
valve screws, then withdraw the valve from
the housing.

9 To renew any hoses or pipes, raleasa the
clamps sacuring them ard disconnect them at
each end, refarring to Step 5 if disconnacting
the pipes from the cylinder head

Installation

10 Reassemble the system, making sura all
the hoses and pipes are corractly and
sacuraly connected at each end and held by
their clamps, and are carractly routed.
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1 General information

Al mocels are fitted with a fully
transistorised electronic ignition  systam,
which due to its lack of mechanical parts is
tatally maintenance  free. The system
comprisas a trigger, pick-up coil, ignition

control unit and ignition HT colls (refer to the
wiring diagrams at the and of Chapter 8 for
details). All models are fitted with two HT
coils, A throttle position sensor mounted on
the right-hand end of the carburettors
provides throttle opening information to the
Ignitlon controd unit.

The ignition trigger, which is on the lafi-
hand end of the crankshaft, magnetically
operates the pick-up coil as the crankshaft
rotates. The pick-up coil sends a signal to the

ignition cantrol unit which then supplies the
ignition HT coils with the power recessary to
produce a spark at the plugs. Each HT caoil
works on the “wasted spark’ principle with
each spark plug sparking twice for every cycle
of the engine; cnca on the compression
stroke and once on the exhaust stroke,

The systermn incorporates an electronic
advance systam cantrelled by signals from
the ignition trigger and pick-up coil and the
throttle position sensor,
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The system also incorporates a safety
intarlock clrcut which will cut the Ignition if the
sidestand is extended whilst the angine is
running and in gear, or if a gear is selected
whilst the angine is running and the skdestand
is extended, It also prevents the engine trom
being started If the engine 1S ih gear unless the
clutch lever is pulied in and the sidaestand is up.

Because of their nature, the individual
igrition systarm componants can be checked
but not repaired. If ignition system troubles
occur, and the faulty component can be
isclated, tha only cure tor the problem is 1o
renew the part. Keep in mind that most
electrical parts, onca purchased, cannot be
returned, To avoid unnecessary sxpense,
make very sure the faulty component has
been positively identified before buying a
replacement part.

Mote that thare is no provision for adjusting
the Ignition timing on these models.

Vg

2 lgnition system — check
Warning: The energy levels in
electronic systems can be very
high. On no account should the
ignition be switched on whilst the
plugs or plug caps are being held. Shocks
from the HT circuit can be mast unpleasant.
Secondly, it is vital that the engine is not
turned over or run with any of the plug caps
remowved, and that the plugs are sowndly
earthed (grounded) when the system Jis
checked for sparking. The ignitien system
components can be seriously damaged if
the HT circuit becormes isolated.
1 As no means of adjustment = availabie, any
failure of the system can be traced to failure of a
systam componant or a simple wiring fault. Of
the two possibilities, the latter is by far the most
likely. In the evert of failure, check the systam in
a kogical fashion, as describad below,
2 Working on ona cylindar at a tima, pull the
cap off the spark plug (see illustration). Fit a
spare spark plug that is known to be good
nto the cap and lay the plug against tha
cylinder head with the threads contacting it. If
nacessary, hold tha spark plug with an
insulated tool

2.2 Full the cap off the spark plug

Warning: Do not remove any of
the spark plugs from the engine
te perform this check - atomised
fuel being pumped out of the

open spark plug hole could ignite, causing
severe injury! Make sure the plugs are
securely held against the engine — if they ara
not earthed when the engine [s tumed over,
the ignition controf unit cowd be damaged.
3 Cheack that the kill switch is in the 'RUN'
position and the tranzmission s in neutral,
then tum the ignition switch ON and turm the
engine over an the starter metor, If the system
iz in good condition a regular, fat blue spark
should be evident at the plug electrodes. If the
spark appears thin or yellowish, or is non-
existent, further investigation will be
necassary. Turn the ignition off and repeat the
tast for each spark plug lead in tum.

4 The ignition system must b= able to produce
g spark which is capable of jumping a
particular size gap. Yamaha specify that a
heaithy systermn should produce a spark
capable of jumping at least & mm. A
simple testing tool can be made to test the
mEnimum gap acroas which tha spark will jump
{zee Tool Tip) or alternatively it is possibla to
buy an ignition spark gap tester tool, most of
which are adjustable to alter the gap.

5 Connect one of the spark plug caps from
one coil to the protruding elecirode on the
st lool, and clip the tool to a good earth
(ground) on the engine ar frama. Check that
the kill switch is in the ‘BUN' position, tum the
ignition switch ON and turn the engine over on
the starter motor, If the system is in good
condition a reguiar, fat blue spark should be
seen to jump the gap between the nal ands.
Repeat the test for the other cap from that
coil, then test the other coil. If tha test resulis
are good the enfire ignition system can be
considerad good. If the spark appears thin or
yellowish, or is non-axistent, furthar
investigation will be necessary.

6 Ignition faults can be divided into two

TOOL

A simple spark gap testing tool can be
made from a block of wood, a large
alligator clip and two nails, one of
which is fashioned so that a spark plug
cap or bzre HT lead end can be
connected te its end. Make sure the
gap between the two nail ends is the

same as specified

categories, namely those where the ignition
syslam has failed completely, and those which
ara due {0 a partial failure. The likely faults ana
listed below, starting with the most probable
source of flailure. Work through the list
systematically, referring to the subsaguent
sectons for full details of the necessany checks
and tests. Note: Before checking the following
ftems enswre that the battery is fully charged
and that all fusas are in good condifion.

&) Loose, comoded ar damaged winng
conmechions, broken or shorted winng
between any of the cormponent pars af
the ignition system (see Chapter 8).

b)) Faulty HT lead or spark plug cap, faulfy
spark plug, dirty, wom or cormoded plug
electrodes, or incorrect gap between
electrodes.

o) Fawlty ignition [imain) switch or engine kill
switch [ses Chaplar Bl

d) Faully neutral, clutch or sidestand switch, or
startar cireunf cut-off relay {See Chapler 8).

&) Faulty pick-up coil or damaged frigger.

fl Faufty igrition HT coiifs),

g Faully throitle position sensor.

h) Faulty lgnition control unit,

7 I the above checks don't reveal the causa
ol the problem, have the ignition system
tested by a Yamaha dealer.

i
-
%

3 Ignition HT coil assembly - ;
check, removal and installation X

EN

iy

Check

1 Remove the fuel tank {see Chapter 3.
Check the coils visually for cracks and other
damage.

2 Disconnect the battery negative (—ve) lead,
3 The coils are mounted under the main
framea tuba - thay can be tested in situ, but
remove them as described balow to improva
access if reguired. If you do not remove them,
pull the capa off the spark plugs.

4 Measure the primary winding resistancs
with an chmmetar or multimeter as follows.
Disconnect the primary circuit electrical
connecters from the coil being tested (see
illustration), Set the meater to the chms x 1
scale and measure the resistance between

d.4a Disconnect the primary circudt
connectors from the coil
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3.4b To test the coil pnmary winding res

istance, conneat the

multimeter leads between the primary circuit terminals

3.5b To test the coil mndar{r winding resistance, insert the

A

multimeter probes into the HT lead ends

the terminals on the coil (see illustration). if
tha reading oblained Is not within the range
shiown in the Specifications, it is likely that the
coil is defactiva

5 Meazure the secondary winding resistance
with an ahmmeter or multimater as follows.
Unecraw the spark plug caps from the HT
feacs on the coil being tested (see
illustration). Set the meatar o tha K-ohm
scale. Connect ane meter probe to one HT
lead end and the other probe to the other lead
end (see illustration). if the reading obtained

i= not within the range shown in the
Specifications, it is likely that the coil is
defactiva.

6 If the reading is as specified, measure the
resistance of the spark plug cap by
connacting the meter probes between the HT
lead socket in the cap and the spark plug
contact in the cap (see illustration). If the
reading obtained Is not as specified, renew
the spark plug cap.

T I sither coil is confirmed to be faulty, it
must be renewed; the coils are sealed units
and cannof tharsfore be repairad.

Removal

8 The coils are mounted under the main
frame tube, Remove the fual tank (see
Chapter 3). Disconnect the battery negative
~ve) lead (see Chapter 8). Mark the locations
of all wires and leads before disconnecting
them.

9 Disconneact the primary clroult
alectrical connectors from gach coil [see

3.10 Coil assembly mounting bolts
(arrowed)

3.6 Measuring the resistance of the spark plug cap

illustration 3.4a). Full all the caps off the
spark plugs.

10 Note the routing of the HT leads. Unscrew
the nuts and withdraw the balis securing the
coils to tha frame and each other and remove
them, noting the mounting dampers (see
ilustration).

installation

11 Installation is the reverse of removal
Make sure the mounting dampers are

installed, and the wiring connactors and HT
leads are sacuraly connectad.

,
Ll
e

i

4 Pick-up coil = check,

Ao

removal and installation o
ey
R
Check
1 Remove tha ssat (see Chapler 7).

Dizconnect the battery negative (—ve) laad.

2 Trace the wiring from the pick-up coil on
the left-hand side of the enginz and
disconnect it at tha white 2-pin connector on
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4.2 Disconnect the pick-up coll wiring
connector (@rmowed)

4.8 Undo the screws (arrowed) and
remove the plck-up coll assembly

the top of the air fiter housing (see
illustration). Perform the following checkis).

3 Using an ohmmeter check for continuity
betwean each of the connactor tarminals on
the coil side of the connector and earth
{fground). If thera is continuity betwean any of
the connector terminals and aarth (ground)
then the pick-ug coil is faulty.

4 Usging a multimeter sat ta the ohms x 100
scale, connect the positive {+ve) probe to the
whitesred wire terminal on the pick-up coll side
of the connector and the nagativa |-ve) probe
to the white/green wire terminal and measuwe
the resistance (see illustration). If the reading
ig different to that specified at the beginning of
the chapter, first check the connector and the
wiring betwean the connector and the coil

4.8a Install the pick-up coil assembly ...

itzell (see balow 1o access it). If the wiring is
good, renew the pick-up coil,

Removal

5 Ramova tha seal (see Chapler 7).
Disconnect the battery regative (—ve) lead,

6 Trace the wiring from the pick-up coil on
the left-hand side of the eangine and
disconnect it at the white 2-pin connector on
the top of the air filter housing (see
illustration 4.2), Fead the wiring back to the
coil, noting its routing and raleasing it from
any clips or ties.

T Undo the pick-up coill cover screws on the
laft-hand side of the engine and ramove the
cover and its gasket (see illustration).
Discard the gasket.

4.10a Locate the gasket .

4.7 Undo the screws (arrowed) and
remove the cover and gasket

4.8b ... and fit the grommet into its cutout

8 Undo the pick-up coil baseplate screws
and remove the plate with the coll attached,
freging the wiring grommet from the
crankcase as you do (see llustration). There
iz no need to separate the coil fram the plate
as thay come as an assembly.

Installation

8 Fit the pick-up coil baseplate assambly,
then apply threadiock to its screws and
tighten them to the specified torgue [see
illustration). Smear some sealant onto the
wiring grommet and press it into its cutout
[see illustration).

10 Fit the pick-up coll cover using a new
gasket and tighten the screws to the specified
torque (zee illustrations).

4.10b ... and install the cover
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5.3a lgnition control unit = 1999 modeal

11 Route the wiring back up to the
connector, sacuring it with any clips or ties
previously relegsed and meaking sure it is
comrectly routed, and reconnect it Install the
seat {sae Chaptar 7).

5 Ignition control unit - check, ==
removal and installation 27
A
“\
Check

1 If the tests shown in the preceding or
following Sections have falled to isolate the
causa of an ignifion faull, it is possible that the
ignition control unit itgelf is faully. No test
details are available with which the unit can be
tested. The only way to test the unit is to
substitute it with one which is know to be in
good conditon,

Removal

2 Rermove the saat and left-hand side paneal
{zee Chapter 7). Disconnect the batlery
negalive (-va) lead.

3 Disconnact the wiring connectars) from tha
ignition contral unit (see illustrations).

4 Remove the scraws securing the ignition
control unit, noting the earth wire, and remove
the wnit

Installation

& Installation is the reverse of removal. Do not
fargat to sacure the earth wire with the rear
screw. Maks sure the wining conneciors arg
carrestly and securaly connacted.

& Ignition timing — g=neral
information and check

HE

General information

1 Since no provision exists for adjusting the
ignition timing and since no component is
subject to mechanical wear, there s no need
for reguilar checks: only if investigating a fauit
such as a loss of power or a misfire need the
ignition tming be checked.

2 The timing is checked dynamically {engina
running) using a stroboscopic lamp. The

5.3b Ignition contral unit - 2002 modeal

inexpensive neon lamps should ba adegquate
in theory, but in practice may produce a pulse
of such low intansity that the timing mark
remains indistinct. If possible, one of the more
precisa xanon tube lamps should be used,
powered by an external source of the
appropriate voltage. Note: Do not use the
maching's own battery as an Incorrect reading
may result from stray impulses within the
machine's electrical system.

Check

3 Warm the engine up to normal operating
tamparatura than stop it

4 Urdo the pick-up coil cover screws on the
lefl-hand side of the engine and remowve the
cover and its gasket (see illustration 4.7).
Discard the gasket,

5 The marks on the biming rolor which
indicate the finng range at idle spead for the
Mo, 1 eylinder are two lines naxt to an ‘F' [see
illustration). The static timing mark with
which this should align is the horizontal line on
the pick-up coil.

The timing marks can be
highlighted with white paint
to make them more visible

under the stroboscope lighl.

HAYMES

HiNT

& Connact the timing light to the Mo, 1
cylinder HT lead as described in the
manufacturar's ingtructions.

7 Start the engine and aim the light at the
static iming mark.

8 With the machina idling at the specifiedd
spead, the static timing mark should paint
batwean tha lines next to the ‘F.

9 Slowly increase the engine speed whilst
obzerving the lines - they should move
clockwise, incraesing in ralation to the angina
speed until it reaches full advance (no
identification mark).

10 As already stated, there is no means of
adjustment of the ignition timing on these
machines. If the ignition timing is incorrect, or
suspected of being incomrect, one cf the
ignition systern componants |s at fault, and
the system must be tested as descrbed in the
pracading Sectlong of this Chapter.

11 When the check is complete, fit the pick-

6.5 Static line on pick-up coil (a) and two
lines next to F Mark (b)

up coll cover using a new gasket anc tighten
the screws to the specified torgua (sea
Nustrations 4.10a and b).

7 Throttle position sensor - 'ﬁ““
check, adjustment, removal A
and installation k
1 The throttle position senseor [TPS) is

mountad on the outside of the right-hand
carburettor and is kaysd to the throltls shatl.
The sensor provides the ignition control unit
with information on throllle position and rate
of gpening or closing.

2 On XJR1300 models, when the ignition is
first switched ON, or whila the engine is
running, the throttle position sensor performs
its own self-diagnosis. If a fault cccurs, tha
tachometer will be seen to display zerc rpm
for 3 saconds, then 3000 rpm for 2.5 seconds,
then the actual engine spead tor 3 saconds,
whereupon it will repeat the cycle wntil the
anging is swilched ofl. MNote that the
motorcycle can be ridden evan though a fault
nas been diagnosed, though a difference in
performance will be noticed.

Check

3 The throttle sensor is mountad on the
outside of the right-hand carburattor (see
illustrations). |l 15 accassible with the fuel
tank in plage, though on 2002 models onward
the wiring connector may be difficult to

T.da Throttle position sensor (arrowed)
with wiring connector disconnected — 1995
to 2001 models
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7.3b Throttle position sensor (arrowed) -
2002-on models

access. Ramove the fuel tank if required (sea
Chapter 3},

4 Make sure the ignition iz switched OFF,
then on 1985 to 2001 models disconneat the
wiring connector from the sensor (see
illustration 7.3a), and on 2002-on madals
trace the wiring from the sensor and
discannect it at the connector ([see
illustration).

§ Using an ohimmeter or multimeter set o the
K-ohms range, measura tha Sensor masximunm
resistance by connecting the meter probas
between the blue apnd black/blue wire
terminals an the sensor. Now measure the
resistance range by connecting the meter
probes between the yeliow and black/blus
wire terminals on the sensor, and slowly
opening the throttle from fully closed to fully
open, If the readings obtained differ graatly
fram thase specified at the beginning of the
GChapter, ranew the sensor. When chacking
tha resistance range, it is important that there
iz 8 smaoth and constant change in tha
resistance as the throttie is opened rather
than the figures themsalves being accuratehy
as specified.

6 If the readings were as specified, remove
the left-nand side panel (see Chagpter 7) and
disconnect the ignition control unit wiring
coenmectons) (see illustration 5.3a or b).
Using a multimeter or a continuity tester,
check for confinuty between the terminals on
the wiring loom side of the sensor wiring
connector and the corresponding terminals on
the Ignition control unit connector(s), referdng
to the Wiring Déagrams at tha end ot Chapter
8. There should be confinuity between each
farminal. If not, this is probably due to a
damagaed or broken wire between the
connectors; pinched or broken wires can
usually be repaired. Also chack the

connector (arrowed) - 2002-on models

connectors for loose or corroded terminals,
and check the sensor itsalf for cracks and
other damage. If the wiring and connectors
are good, check the adjustmant of the sensor
a3 described below.

T If the sensor Is suspected of being faulty,
take it to @ Yamaha dealer for furiher lesting. if
it Is confirmad to ba faulty, it must be renewed;
the senszor s a sealed unit and cannct
therefore be repaired. If the sensor is good, the
fault could lie In the Ignitlon contral unit.

Adjustment

Mete: The sensor mounting screws are g
spacial type of Tory scraw for securlly.
Unfortunately this means thaf a special toal
{availabla frowm any good tod! shop) Is needed
to unscrevr ther,

XJR1200

B Before adiusting the sensor, check the idle
speed and carburettor synchronization (see
Chapter 1).

9 Turn the ignition switch OMN, then disconnect
the sansar wirng connactor (see illustration
7.3a), Using an ohmmeter or muitimater set to
the K-ohms ranga, connect the meter probes
between the yellow and black/blue wira
terminals on the sensor side of the connector
The sensor must be adjusted so that the
minimum resistance reading, i.e. with the
theattle fully closad (idle position), is batwesan
012 and Q.16 x the maximum reading
obtained in Step 5. For example, if the
maxirmurm reading was 5.0 K-ohms, then the
minimum reading required is between 5 x 0,72
and 5 x 018, which is 600 to 800 ohims.

10 Slacken the sensor mounting screws and
rotate the sensor untll the reading iz as
calculated above, than tightan the screws
evenly and a little at a time. K it cannot be

adjusted to within the range, or if no reading is
abtained, chack it as descrbed above.

XJR1300

11 Before adjusting the sensar, chack tha
idle speed and carburetior synchronisation
(sea Chapter 1).

12 Turn the ignition switch ON, then
disconmect and reconnect the sensor wiring
connector (see illustration 7.3a or T7.4). This
sets the ignition control unit to sensor
adjustmant made. if on 2002 models onward
the wiring connactor is difficull to access,
reamove tha fuel tank (see Chapter 3}

13 Slacken the sensor mounting screws and
rotate the sensor until the tachometer needis
reads 5000 rpm. If the tachometsr reads
gither 1000 rpm or 10,000 rpm, the angla of
the sansor is either oo narow or too wide.
Adjust it as required until the reading is 5000
rpm, then tighten the screws evenly and a
little at & time. If it cannot be adjusted to
within the range, or if no reading s obtained,
check it as descrbed above. Start the engine
or tum the ignition switch OFF to reset tha
mode.

Removal and installation

Mote: The senzor mounbing screws are a
spacial ype of Torx screw for securnity.
Unforfunately this maans thal a special tool
favallzble from any good tool shop) is needed
to unscraw them.,

14 The throttle sensor is mountad on the
outside of the right-hand carburettor (see
illustration 7.3a or b). It is accessible with the
fuel tank in place, though on 2002 models
onward the wiring connactor may be difficult
to access. Remove the fusl tank i required
[see Chaoter J).

15 Make sura tha Ignitlon (= awitchad OFF.
then on 1995 to 2001 models disconnact the
wiring connector from the sensor (gee
illustration 7.3a), and on 2002 models
onward trace the wiring from the sensor and
disconnect it at the connector ([see
illustration 7.4},

16 Unde tha sensor mounting screws and
remove the sansor, nating how it fits. Retrieve
the washer and seal (not fitted on 2002-on
mindals).

17 Install the sensor and lightly tighten the
scraws, then coennect the wiring coennector
and adjust the sensor as described above
untll the correct reading is obtained. On
completion, tightan the scraws evanly and a
little at a time.



Chapter 5

5e1

Frame, suspension and final drive

Contents

Drive chain — removal, cleaning and installation ... .. ... .. 15  HRear sprocket coupling/rubber damper — remaoval, mspec:tn:nn
Drrive chain and sprockets — check, adjustment and installation . S . 17
and lubwisation .. .. ... ieiiciii i ss e see Chapter 1 Sprockets — check, ren'u:wal and mstallahﬁn ................... 16
Footrests, brake pedal and gearchange lever — removal Sidestand and centrestand — check and lubrication . . . sea Chapter 1
and installation . o . . 3 Sidestand and centrestand = ramoval and instaflation .. ......... 4
Forks — ¢|5.a5'5|3n'|blyl mspel:tlon and raassamhly ............... &  Sidestand switch — check and replacement ... ....... sea Chaptar &
Forks =odl renewal ... ........ .00 ... Ciieeeeceiceaee--. T Stearing head baarings = check and adjustment . ... ... see Ghapter 1
Forks — removal and mslaliatlun i aiieiiiiiiceieiiiaaaa.. B Steering head bearings — inspection, removal and Installation .. .10
Frame — inspection and repair . . . . . 2 Bteering head bearimgs — lubrication ......covvvevinns see Chaptar 1
Ganeral information . ceeeeeiiiaeeass 1 Stesring stem - removal and installation ... ... 0o 0
Handlebars and Ie«.-ewt:. removal ar'u:l mstallaum ciirwr b een s B Buspansion —adestment .o e Srs s L cr s L e Ll 12
Handlebar switches - check . ...... .seeChapter 8 Suspension-check . ........ccoiiiieiiiiiien e see Chapter 1
Handlebar switches - removal and |r15ta.ﬂatmn ........ see Chapter 3 Swingarm — inspection, bearing chack andrenewal ... 14
BEear shock absorers — removal, |n=:n-er-hm and Swingarm = removal and installation . ....... 000 i 13
instaflation ............ .11 Bwingarm bearings — lubrication .. __ ... ... ... .. .&&sChapter 1
Degrees of dlfflculty
| Easy, suitable for S | Fairly easy, sutable S, | Fairly difficutt, 2. | Difficult, sutable for 5. | Very difficult, &
| novice with ittle 22| for beginner with 9{@ suitable for competent ;: expanonced DY & suitabke for expert DIY &
i experence qQ some experience 2 | DIY mechanic Ay | mechanic Ay | or professional a3
Specifications
Front forks
FORE IR < - comcmonmn innsmn misie s e on i m S aa b eV O pERGGt
Fark nil capaaity
| 2 [0 U S ST P SO - v -
PRI i e e S LA i T e DR
Fork il leved®
XJR1200 | 121 mm
KJR1300 137 mm
Fork spring lree Ien-gth
KJR1200
ETETICRRAIEN o i e o i S B g bt ot R TEINT
2 e R S A R U AR e S e ST )
KJR1300
Standard . ....00.. 407.3 mm
Sarvice limit . 395 mm
Fork tube runout Ilmlt 0.2 mm

O feve is measured ?rom m&l m,n aa‘ J.'.P‘e IuJ::a w.'!h :rhea fﬂdc spnng reu'rmvedmd the lag fully comprassad.
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Final drive
Drive chain slack and lubricant . ... ... cveviive i i nannans sae Chapter 1
Drive chain

XJR1200

DI . oot i o i o B W R e e s LN R TV I

Lt i o e T e T S e 110 links
XJR1300

TR s i e R A S e i AW SOZVMDAID

Length ... 110 links
Spracket sizes

Front {engine) sprocket

g Lo e g B T e SR L et e g et L ey e e R I

PO02 models OnwWERT . . ... e heiei i aaiaeaaea. THET
Rear (wheel) sprocket

1805to 200 T modeds . .. ... .. ieiieiiasaiagananen 38T

2002 modele onward. o e e e b i e e 8T
Torque settings
Brake fongle M IR . . oo ba s ba st sy sems sns < @b T
Centrestand pwﬂt balt nuts

KJR1200 | L S e JE e T e 58 Mm
ITREIIE . oo o o s e 3 e T S gt N e B i e B 41 Nm
Clutch master cylinder clamp Dols ... .. reneenreininiainann 10 Mm
Clutch raloase eyvlinder BORE. .. .o cvivivuavsrnssvimesicviwsaas 1HNM
Foolreat braelet Bolts g i v i dad 28 M
Forkdamperrod bolt ..o iviineiivinivaans e e To e e 111 ]
o, ol ]| PR L L i ey P Uil o L P - - 51,1
Fork yokes

Bottom yokefork clamp bolts ... ... . i iii i, 23 NM
Topyokeforkclampbolt ... ... ..o iiiiiiiii i, SO NM
Fr:lnlhrak&maslarcyllnderclampboll;s e B R e hoeggtn .- AT
Front footrest holdar balt . Pt 55 Mm
Front speocket cover boits ..., ... R R PR EP PRSP y |F1L 11
Erenl ApEnnhat M ..o e s e AT
Hardlebar clamp bolts | . E e e e B S g e A b SR AN DUl .01
Handiabar and-waghls ... ccvvcvevanerin i cisrresans s eens e 00N
Hardlabar holder nuis

B T B A o oo e i R e e S T
HIB1300 models . 40 Mm
Rear sprocket nuis . Sk S A S S rrewaas | DCLM
Shuckahserbcrluwcrmcunnngbu!tnm...,.................... S0 Mm
Shock absorber uppar mounting bolt 23 Nm
Sidestard pivot balt and nut 40 Mm
Steering head bearing adjuster rut

IR BERINT - oo it st S b e s s . DTN
Final setling . 18 MNm
Steering stem nut . 110 Mm
Swingarm pivot balt nut 125 Nm

1 General information

The engine is mounted in a duplex cradle-
type tubular stael frama.

Front suspension is provided by
nonventional 43 mm oil-damped telascopic
forke. On XJH1200 models the forks are not
adjustakble. On XJR13D0 modsals the farks are
adjustabde for spring pre-load.

At the rear, a box-section aluminium
swingarm acts on twin shock absorbers with
piggyback reservoirs. The shock absorbers
are adjustable for spring pra-load. Ohling rear
shock absorbers with distinctive yellow

aprings are fitted to the XJA1I005P and
2002-on standard XJR1300 models.

The drive to the rear wheel iz by chain and
sprackets.

2 Frame - inspection and repair

1 The frame should not require attention
unless accident damage has occurred. In
most cases, frame renewal is the only
zatisfactory remady for such damage. A fow
frame specialists have the jigs and other
aquipment necessary for stralghtening the
frame to the required standard of accuracy,

but even then there s ne simple way of
assessing to what extent it may nave been
over stressed.

2 After the machine has accumulated a lot of
miles, the frame shouild be axamined clozely
for signs of cracking or splitting at the welded
joints. Loose engine mount bolts can causs
gvaling or fracturing of the mounting tabs.
Minor damage can often be repaired by
walding, depending on the extent and nature
of the damage.

3 Ramember that a framea which is aut af
glignment will cause handling problems. If
rilsalignment is suspectad as the result of an
accident, it will be necessary to strip the
mzchine complately so the frame can be
thoroughly chackad.
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3 Footrests, brake pedal and E@
gearchange lever - 2
removal and installation &

Footrests
Removal

1 The front footrests come as an assembiy
with thelr holders, which also form the plvots
for the brake pedal and gearchange lever,
Urscrew tha holder balt on the inside of the
footrest bracket, then withdraw the footrest
from the pedal or lever, noting the wave
washer, and allow the pedal or lever to dangle
(zee illustrations).

2 To remowve the rear footrasts, on 1995 to
2000 models, unscrew the nut and withdraw
the pivol boll, than remove the lootrest,
naoting how the detent plates, ball and spring
are fitied, and faking care not to let the spring
and ball ping out [see illustration).

3 On 2001 models onward, remove the split
pin from the bottem of the pivet pin, then
withdraw the pin and remove the footrest,
nating haw the detent plates, ball and spring
are fitted, and taking care not to let the spring
and ball ping out.

4 On all footrests the rubbers can be
removed and new ones fitted by undoing the
two screws on the bottom of the footrest (see
illustration).

Installation

5 Installation i2 the reverse of ramoval.

® Co not omit the wave washer that fits
betwean the brake pedal or gearchange lever
and the footrest bracket

@ Apply greasa to the brake pedal or gear
lewer pivat.

@ Make syre the footrest holder locates
correctly in the bracket. Tighten the footrest
holder bolt to the torque setting specified at
the baginning of the Chaptar.

@ Check the operation of the rear brake light
switch [see Chapter 1, Section 9),

Brake pedal

Remowal
B Remowve the split pin and washer from the

d.6a Remove the split pin and washer
[arrowed) . . .

3.2 Unscrew the nut (A) and withdraw the
bolt (B), noting the detent assembly (C)

clevis pin securing the brake pedal to
the master cylinder pushrod [t
illustration). Withdraw the clevis pin and
separate the pushrod from the pedal
(see illustration).

T Unheok tha brake pedal return spring and
the brake fight switch spring from the bar on
the pedal (see illustration).

B Remove the foofrest (sae Step 1) and slide
the pedal off its pivot on the holder,
Installation

8 Installation & the reverse of removal, noting
the following:

@ Do not omit the wave washer that fits
between the breke pedal and the footrast
bracket.

@ Apply grease 1o the pedal pivot.

3.6b ... and withdraw the clevis pin

[arrowed)

] - o
3.1b Left-hand footrest holder bracket
{arrowed)

3.4 Footrest rubber retaining screws
(arrowed)

@ Make sure the footresi holdar locates
comectly in the bracket, Tighten the footrast
holoer bolt to tha torque setting specified at
the beginning of the Chapter.

®Use a naw split pin on the clevis pin
securing the brake pedal to the master
cylinder pushrod.

@ Check tha oparation of the rear brake light
switch (see Chapter 1, Section 9},

Gearchange lever

Removal

10 Elackan the gearchange lever linkage rod
locknuts, then unscrew the rod and separate
it fram the lever and the arm (the rod is
reverse-threaded on one end and so will
simultaneously unscrew from both lever and
arm when lurnad in tha one direction) (see

3.7 Unhook the springs (arrowed)
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3.10 Slacken the locknuts (4) and thread the rod out of the lever

and arm. Linkage arm pinch boltl (B) - note the alignment punch

marks

illustration). Mote now far the rod Is threaded
into the lewver and arm as this determines the
height of the lever relative to the foctrest.

11 Remowve the footrest (zee Step 1) and
slide the lavar off its pivet on the holder.

12 To remove the linkage arm, note the
alignment of the punch mark on the
gearchange shaft end with that on the arm,
then unscrew the pinch bolt and slide the arm
oft the shafl (see illustration 3.10). If no
marks are visiblea make your own 2o that the
arm can be retumed to it2 original position
Installation

13 Instaliation iz the reverse of removal,
nating the following:

@ |f the linkage amm was removed, align tha
punch mark on the arm with the punch mark
an the end of the gearchange shafl.

@ Do not omit the wave washer that fits
between the gearchange lever and the
footrest bracket

@ Apply greassa 1o the gaar levear pivat.

® Make surs the footrest holder locates

coarectly in the bracket. Tighten the foolres]
nolder bolt to the torque setting specified at
the beginning of the Chapter.

® Adjust the gear kever height as required by
gerawing the linkage rod In or out of the lewver
and arm. Tighten the locknuts sacuraly.

r
l:_;!

2

4 Sidestand and centrestand -

4]

P
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£
Sidestand
Removal

1 Thea sidestand Is bolted to a bracket on the
frame. Springs anchorsd betwean them
ensure the stand is held in the retracted or
extended position. Support the bike on the
centrestand.

2 Unhook the stand springs and remove the
sidestand switch link plate, noting how it fits
{see illustration).

3 Unscrew the nut from the pivol bolt, then

a

4.7 Unl

4.2 Unhook the springs (A} and remove the link plate [B)

unscraw the bolt and remove the stand (see
illustration).

Installation

4 Apply grease to the pivot bolt shank
Tighten the bolt and nut to tha torque setting
specified at the beginning of the Chapter

5 Raconnect the springs and link plate and
check that they hold the stand securaly up
when nol in use = an accident is almost
cartain 1o occur if the stand extends whila the
maching iz in mohon. Maka sure tha link plate
locales against the sidestand switch plunger
and actuates it comectly,

Centrestand

Removal

6 The centrestand is bolted to brackels an
the frame. Springs anchored between them
ensura the stand is held in the retracted or
extended position. Support the bike on the
sidestand,

T Unhoak

illustration)

tha stand springs  [see

hook the springs (A), then unscrew the nuts (B) and
withdraw the bolts (C)
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5.2a Disconnect the wiring connectors
[arrowed)

8 Unzcrew the nut from each pivot bolt,
then withdraw the bolts and remove tha
stand.

Installation

9 Apply grease to the pivot bolt shanks and
tighten the nuts to the torque setting specified
at the beginning of the Chapter.

10 Reaconnect the springs and check that
they hold the stand securely up when nat in
use — an accident is almast certain to oceur If
the stand extends while the machine Is in
motion.

5 Handlebars and levers — =
removal and installation N
aN
D
Handlebars
Removal

Mote: Tha handlebars can be digplaced fram
the top yoke withowut having to remove the
irchiviciual assarniies from them - folow Step
& aniy. If you do this, caver the instrument
cluster with somea rag and Jay the handlebar
assambily on it

1 Remova the rear view mirrors (see Chap-
ter 7).

2 Disconnect the wiring connectors from tha
brake light 2witch (see llustration). Note how
the front brake master cylinder assembly
clamp mating surfaces aligh with the punch
mark on the handlabars, thean unscrew tha
two bolts and position the assembly clear,
making sure no strain 15 placad on tha
hydraulic hose(s) [see illustrations). Keep the
master cylinder reservoir upright to prevent
paasibla fluid leakage.

3 Dizconnect the wiring connactor from the
clutch switch (see illustration). Note how tha
clutch master cylinder assembly clamp
mating surfaces elign with the punch mark on
the handlebars, then unscrew the two bolts
and position the assembly clear, making sure
no strain s placed on the hydraulic hose (see
illustration). Keep the master aylinder
resarvoir upright to prevent possible fluic
leakage. Note the plastic collar that fits

5.2 Mote how the clamp surfaces align
with the punch mark (arrowed)

5.2c Master cylinder clamp bolts
[arrowed)

5.3a Disconnect the wiring connector (A)
and unscrew the master cylinder clamp
balts (B) ...

oetwesn the master cylinder and switcn
nousing.

4 Refer to Chapter 3, Sections 11 and 12, and
detach the throttle cables from the Iwisigrip
and the choke cable from the lever {except
1995 models). The choke cable procedure
incorporates detaching the handlebar switch
housing. Create slack in the throttle cables as
necessary using the adjusters (see Chapter 1)
to avoid having to detach the cable ends fram
tha throttle cam on the carburettor. Refer to
Chapter & and displace the nght-hand switeh
hausing. On 1995 models (without a choke
cabla), refer to Chapler 8 and displace the
left-hand switch housing,

5 Remove the blanking cap from the right
handiebar end-weight, then unscrew tha

walght from the end of the handiebar and

F

Py

5.2b ...noiing how the clamp surfaces
align with the punch mark (arrowed)

slide the throttle twistgrip off the and.

6 Remove the blanking cap from the left
handlebar end-weight, then unscrew the
weight from the end of the handiebar and peal
off the grip. If the grip has been gluad on, you
will probably have to slit it with a knife to
remove it.

7 I tha handiebar holders are being removed
from the top yoke, slacken the nuts securing
them an the underside of the yoke whilst the
handiebars are still in place,

B Carafully prize the blanking caps out of the
handiebar clamp bolts (see illustration). Mote
hew the punch mark on the handiebar aligns
with the top mating surface of the holder (see
illustration). Support the handlabars, than
unscrew the bolts and remove the clamps and
the handiebars, noting the arrow on each

5.8a Carefully remove the blanking caps

5.8b MNote the alignment of Ih;_pum:h
mark [arrowed) with the holder . ..
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5.8¢ ... then unscrew the bolts

{arrowed) . . .

511a Unscrew the nut (A), then unscraw

the balt (B)
clamp which points o the fronl (sea
illustrations).
9 if required, unscrew the nuts on the

handiebar holder bolts, then draw the holders
oyt of tha top yoke,

Installation

10 Installation is the reverse of removal,
noting the following

& It ramovad, tighten tha handlebar holdar
nuts after the handlebars are installed, and
lighten them 1o the torque setting specified at
the beginning of the Chapter.

& Fit the left-hand clamp first, with the arrow
pointing to the frant, then align the punch
mark on the hack of the handiebar with the
mating surface of the left-hand holder (see
illustrations 5.8d and bj. Make sure the
handlebars are central in the clamps — the
roughaned surface can be used to align them.
@ Fit the right-hand clamp with the arrows
pointing forwards, then tighten the front bolts

6.4 Slacken the clamp bolt (arrowed) in
the top yoke

58d ...and remove the clamps, noting
the arrow

i ad

5.11b Unscrew the nut (A), then unscrew
the bolt (B)

first, then the rear bolts, so that the gap
betweean holder and clamp is at the back. and
tighten them to the specified torgue setting.

® Apply some greasa o the throttle twistgrip
saction of the handlebar.

@ Makea sure the front brake and clutch master
cylinder assembly clamps are installed with tha
UP mark facing up (see illustration 5.2c). Align
tha top mating surfaces of the clamp with the
punch mark on the top of the handiebar, then
tighten the top bolt first. then the bottom
polt, to the specified torgue setting (see
illustration 5.2b). Do not forget the plastic
collar that fits betwsen the clutch master
cylincer and the left-hand switch housing.

® Make sure the pin In each switch howsing
locates in its hola in the handlebar,

® When installing the handlebar end-weights,
use some non-permanant thread locking
compound on the scraws, I naw grips are
being fitted, secure them using a suitable
adhasive.

G.5a Slacken the clamp bolts (arrowed) in
the bottom yoke ...

@ Do not forget to reconnact the front brake
light switch and clutch switch wiring
connaclors.

Handlebar levers

11 To remove the front brake lewver or clutch
lever, unscraw tha nut on the underside of the
lever bracket (see illustrations). Unscrew the
pivot bolt and remove the lewver.

12 Installation is the revarsa of removal.
Apply grease to the pivot bolt shaft and the
contact areas between the lever and ils
bracket. Apply sllicone grease to the tip of the
master cylinder pushrod.

6 Forks -
remaval and installation

Removal

1 Remove the front wheel (ses Chapter 6). Tie
the front brake calipers and hoses back so
that they are out of the way,

2 Remove the front mudguard (see Chap-
ter 7).

3 Measure and note the amount of protrusion
{if anv) of the fork tubea abowve the top surface
of the top yoke — maasure up to the top rirm of
the tube itself, do not include the top bolt.

4 Working on one fork at g tima, slacken the
fork clamp bolt In the toep yoke (see
illustration). If the fork is to be dizassemblad,
of if the fork oil is being changed, it is
advisable o slacken the fork top bolt now
while the fork is held by the bottom yoks (see
illustration §.9). On XJR1300 models, first
nota the spring pre-load setting, then st it 1o
its minimum amount {see Section 12},

Slackening the fork clamp
baolts in the top yoke before
slackening the fork top bolts
raleases pressure on the lop
This makes it much easier to

hailt,
ramove and helps to preserve the
threads.

5 Slacken the fork clamp bolts in the boftom
yoke, and remove the fork by twisting it and
pulling it dowrwards (see illustrations).

. and draw the fork down out of the
yokes

6.5b ..
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6.9 If slackened, tighten the fork top bolt
to the specified torque

If the fork legs are seired in
HAYMES

the yokes, spray the area
m with penaetrating oil and

aliow time for it to seak in
before trying again.

Installation

6 Remove all traces of corrogion from the fork
tube and the yokes. Slide the fork up through
the bottom yoke and into the top yaokea,
making sure all cables, hoses and wiring are
rauted on the correct side of the fork.

T Set the amount of protrusion of the fop of
the fork tube (not the tap of tha fork top bolt)
above the top yoke as noted on removal.
Mzke sura it is the samea on both sides.

8 Tighten the fork clamp bolts in tha bottom
yoke fo the torque setting specified at the
beginning of the Chapter (see illustration 6.5a).
9 If the fork has been dismantled or if the fork
oil was changed, and if not already done,
tighten the fork top belt to the specified
torgque seatling - note that to apply & torque
wrench i is necessary to displace the
handicbars (see Section §), so alternatively
tighien the bolt sscurely using & ring spanner
{see illustration).

10 Tightan the fork clamp bolt in the top yoke
10 the specified torgue (see illustration 6.4).
11 On XJR1300 models, set the spring pre-
load as required (see Saection 12).

12 Install the front mudguard (see Chapter 7},
ared the front wheel (see Chapter 6).

13 Check the operation of the front forks and
brakes before taking the machine cut on the
road,

7.3a Thread the top bolt out of the tube

7 Forks - oil renewal

"

1 Remove the forks (see Section B). Always
wark on the fork legs separately to avoid
interchanging parts and thus causing an
accelerated rata of wear (see illustration 8.1).
2 If the fork top bolt was not slackened with
the fark in =itu, carefully clamp the fork tube in
a vice equipped with soft jaws, taking care not
to cwverlighten or score its surface, and
slacken the top bolt.
3 Unscrew the fork top bolt from the top of
the fork tube (see illustration). On XJR1300
models, removea tha pre-load adjuster plate
[see llustration).

Warning: The fork spring is
A pressing on the fork top bolt (via

the spacer] with considerabie
pregsure. Unscrew the boll vary

7.3b On XJR1300 models remove the
adjuster plate

carefully, keeping a downward prassure on
it and release it slowly as it is likely to
spring clear, It is advisable to wear some
farm of eye and face protection when
carrying out this operation.

4 Slide the fork tube down into the slder and
remave the spacer, the spring seat and the
spring from the tube (see illustrations). Mote
which way up the spring fits.

§ Invert the fork over a suitable container and
pump the fork tube vigorously to expel as
much oil as possible (see illustration).
Support the fork upsida down in the container
for a while to allow as much oil as possible o
drain, and pump the fork again,

6 Slowly pour in the specified quantity of the
specified grade of fork oil and pump the fork
at least ten times to distribute it evanly (see
illustration). Fully comprass the fork tube into
the slider and measure the ol level, and make
any adjustment by adding more or lipping
some out until the oll Is at the level specified

7.5 Invert the fork over a container and
pump the tube to expel the oil

7.6a Pour the oil into the top of the tube
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7.6b Measure the oil level and adjust if
NECESSarY

at the beginning of the Chapter (see
illustration).

T Full the fork tube out of the slider as far as
possible then install the spring with its closer
waund coils at the bottom, the spring seat and

7.8 Fit a new O=ring onto the top bolt then
thread it into the fork tube

the spacer. On XIR 1300 models, fit the pra-
load adjuster plate onto the top of the spacer.
B Fit a new O-ring smearad with fark fluid
onto the fork top bolt and thread the bolt into
the fork wbe (see illustration).

8.1 Front fork components

7 Top boit 7 Dwuist seal 74 Fork twbe

2 Q-ring 8 Retaining clip 15 Bottorn bush

3 Pre-load adjuster plate 9 Ol seal 16 Damper rod seat
(AR 300 10 Washer 17 Damper rod

4 Spacer 11 Top bush 18 Rebound spring

5 Bpring seat 12 Damper rod bolt 13 Slider

f Spring 13 Sealing washer

Warning: It will be necessary to
A compress the spring by pressing
it down wsing the top boit to
engage the threads of the top
baoit with the fork tube. This is a potentially
dangerous operation and should be
performed with care, with the help of an
Aassistant if necessary. Wipe off any excess
oif before starting to prevent the possibility
of slipping.
Keep the fork tube fully extended whilst
pressing on the spring. Scraw the top bolt
carafully into the fork tube making sure it is
not cross-threaded. Note: The fop bolf can be
tightenad to the specified torgue satting at
this stage if the fwbe is held between the
paddad jaws of a wice, but do not rsk
distorting the tube by doing s0. A beller
mathod i to tightan the top bolt when the forg
has been installed in the blke and is securely
freld in the botfom yoke.

R g0 W Use aratchet-type tool when
installing the fork top bolt.
m This makes it unnecessary o
remowve the tool from the bolf
whilst threading it in making it easier to
maintain a downward pressure on the
spring.

9 Install the forks {zee Section 6,

B8 Forks - disassembly, i
inspection and reassembly

Disassembly

1 Ramove the forks (sea Ssction 6). Always
dismantle the fork legs separately to avoid
interchanging parts and thus causing an
accelerated rate of wear. Store all
components in separate, clearly marked
cantainers [see illustration).

2 Before digmantiing the fork, it is advisable
to slacken the damper rod boll now as thera is
less chance of the damper rotating with it {dus
to tha prassure of the spring). Compress the
fork fube in the slider so that the spring exerts
maximum pressure on the damper rod haad,
then have an assistant slacken the balt in the
base of the fork slider (see illustration). If this

8.2 Slacken the damper rod bolt
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#.7a Where fitted, remove the protector

method fails to slacken the damper rod, note
that a Yamaha service loa! can be cbtained to
hedd the damper rod head — s2a Step 3.
3 I tha fork top bolt was not slackened with
the fork in situ, caretully clamp the fork tube in
a vice equipped with soft jaws, teking care not
to overtighlen or score its surface, and
slacken the top bolt.
4 Unscraw the fork top bolt from the top of
the fork tube (see illustration 7.3a). On
XJR1300 models, remove the pre-load
adjuster plate (see illustration 7.3b).
Warning: The fork spring is
pressing on the fork top bolt (via
the spacer] with considerable
pressure. Unscrew the bolt very
carefully, keeping a downward pressure on
it and ralease it slowly &= it is likely to
spring clear. It is advisable to wear some
form of eye and face protection when
carrying aut this operation.
5 Slide the fork tube cown into the slider and
remaove the spacer, the spring seat and tha
spring from the lube (see llustrations T.4a, b
and c). Mote which way up the spring fits.
& Irvert the fork over a suitable container and
pump the fork tube vigorously to expel as
much oll as pessible (see illustration 7.5).
Suppart the fork upside down in the container
for a while to aliow as much oil as possible to
drain, and pump the fork again.
T On 1998-on models, remove the fork
protector, noting how it fits (see illustration).
Carefully prisa out the dust seal from the top
of the slider to gain access to the oll seal

[T ST

8.10 To separate the fork tube from the
slider, pull them apart firmly several
times...

#.7b Prise out the dust seal using a flat-
bladed screwdriver

8.8 Prise out the retaining clip using a flat-
bladed screwdriver

¥

8.9a Unscrew and remove the damper rod
bolt. ..

retaining clip (see illustration). Discard the
dust seal a5 a naw ana must be used.

8 Slide the fork tube fully into slider 1o pravent
accidantal damage to its working surface,
then carefully remove the ralaining clip (see
illustration).

8 Remove tha previously slackened damper
rad bolt and its copper sealing washer from
the bottam of the slider (see illustration).
Dizcard the sealing washer as a new one must
be usad on reassembdy. If it was not possibla
to slacken the ball as described above, a
Yamaha service tool (Pt Nos, 90B90-01327
and 90B90-01326) can be used to engage the
head of the damper rod and hold it steady
whilst the bolt is removed. Invert tha fork and
tip the damper rod out of the top of the tube
(see illustration).

10 To saparate the tube from the slider it is

@

8.11 ... the slide hammer effect will
displace the oil seal and bush. Slide the oil
saal (A), washer (B) and top bush (C) off
the top of the tube

8.9b ... then tip the damper rod out of the
fork

necessary to displace the oil seal and top
bush. The boltom bush does not pass through
the top bush, and this can be used to good
affect. Push the tube gently imwards wntil it
stops against the damper seat. Take care not
to do this forcibly or the seat may be
damagad. Mow pull the tube sharply outwands
until the bottom bush strikes the top bush (see
illustration). Repeat this operation until the
top bush and seal are tappad out of the slider.
11 With the tube removed, slide off the oil
seal, washer and lop bush, noting which way
up they fit (see illustration). Discard the oil
saal as a new one must be used,

Caution: Do not remove the bottom bush
from the tube uniess it is o be renewed.

12 Tip tha damper rod seat out of the slider —
you may have to push it from the bottom via
the damper bolt hole (see illustration).

z A Eray 3 h
8.12 Tip the damper rod seat out of the
slider
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#.15 Check the spring free length

inspection
13 Clean all parts in solvenl and blow tham
dry with compressed air, if available. Check
the fork tube for score marks, scratches,
fiaking of the chrome finish and excessive or
abnormal wear. Look for dents in the tube and
renew tha lube in both forks if any are faund.
Check the fork aeal saat for nicks, gouges and
scratches. If damage is evidenl, leaks will
accur. Also check the oil s2al washer for
damage or distortion and renew it if
noacassary.
14 Check the fork tube for runouct using
V-blocks and a dial gauge. If the amount of
runout excaeds the sarvice limit specifiad, the
tube should be renawed
Warning: If the tube is bent or
exceeds the runout limit, it
should not be straighlened;
renew it.

8.16 Carefully lever the ends apart and
slide the bush off

15 Check the springs (the maln spring and
the rebound spring on the damper rod) for
cracks and other damage. Measure the main
spring free length and compare the
measdremant to the specifications at the
beginning of the Chapter (see illustration), If
it is defective or sagged below the service
lirmit, renew the main sgrings in both forks.
Mewar remaw only one Spring.

16 Examine the working surfaces of the twe
husheas; if worn or scuffed they must be
renewed - they are worn |f the grey Teflon
coating has rubbed off to reveal the copper
surface. To remove the hottom bush from the
fork tube, prise it apart at the 2lit using a flat-
bladed screwdrver and slide it off. Make sure
th new one seats properly (see illustration),
17 Check the damper rod and its piston ring
for damage and wear, and renew them if
necessary (sea ilustration). Do not remove

B8.17 Check the damper rod, rebound
spring and piston ring (arrowed)

the ring from the top of the rod unless it is
being renewed.

Reassembly
18 If remowead, fit the pistan ring into thea
groove in tha damper rod head, then slide the

recound spring onto the rod (see illustration
B.17). Insert the damper rod into the top of the
fork tube and slide it down so that it projects
fully from the botiom of the tube (see
illustration). Fit the damper rod seat onta the
bottam of the damper (sea illustrations).

12 0il the fork tube and bottom bush with the
specifled fork ol and insert the assembly into
the slider (see illustration). Fit a naw copper
saaling washer onto the damper rod boelt and
apply a few drops of a sultable non-
permanant thread locking compound, then
install the bolt into the bottom of the slider
{zea illustrations). Tightan the balt to the

8.18a Slide the damper rod into the tube
and all the way down 50 that it projects
from the bottom

#.18a Slide the tube into the slider

8.19b Apply threadlock to the boelt and fit a
new sealing washer . ..

8.18c ... then push the rod back into the

tube

e

B.19¢ ... thread it into the damper rod . ..
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8.19d ... and tighten it to the specifisd
torque

aperified torgue satling (See fllustration). If
the dampear rod rotates inside the tube,
ternpararily install the fork spring, spring saat,
apacer and fop bolt (see Steps 28 and 27} and
compress tha fork to hold the damper rod.
Alternatively. a long metal bar or length of
wood doweling [such as a broom handle)
pressed hard into the dampsr rod head
quite often suffices. Otherwise, wait until the
fork is fully reassembled before tightening the
balt.

20 Push the fork fube fully into the slider,
then oif the top bush and slide it down over
the tube (see illustration). Press the bush
sguarely into its recess in the sbder as far as
possible, than install the oil seal washer (see
ilustration). WUss sithaer the Yamaha
servica taol (PL. Nos. S0890-01367 and
00890-01364), or a suitable piece
of plastic tubing to tap the bush fully into
place; the tubing must ba slightly larger in
diameter than the fork tube and slightly
smaller in diameter than the bush recess in
the slider, Take care not to scrateh the fork
tube during this operaticn; wind insulating
tape around the exposed length of ube, and
push the tube fully into the slider 50 that any

r il
S ol '.‘-_i L
8.20a Install the top bush. ..

B.20c A drift can be used to tap the bush
into place

accidental scratching is confined to the area
abave the oll seal. A drift or punch can be
used, but thiz daes net halp the bush enter
squarely, and the angle narows as the bush
gets deeper and makes it more difficult to
make a good contact with a hammer (see
illustration). If using a drift or punch, wrap
tape around it fo prevent it scratching the
e,

21 Remove the washer 1o check the bush is
seated fully and squarely in its recess in the

the tube

8.22a Smear the new oil seal with clean fork oil then

Fiag e o

slide it down

8.29h Press the seal into the top of the slider then drive it in as

PRy M|
8.21 Remove the washer and check the
bush is fully home

slider, then wipe the recess clean and refit the
washear (see illustration).

22 Smear the lips of tha new oll seal with fork
oil and slide it over the tubs so that its
markings face upwards (see illustration).
Press the seal into the slider, then drive it fully
into place as described in Step 20 until the
retaining clip groove is visible above it (see
illustration).

23 Once the seal iz correctly seated, fil
the retaining clip, making sure T is

described until the groove [arrowed) is visible
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B.24c Locate the tab (4] in the groove (E)

correctly  located in
illustration).

24 Lubricate the lips of the new dust seal
then slide it down the fork tube and prass i
into positior (see illustrations). On 1998-0n
madels, fit the fork protector, locating its tab
in the groove in the top of the fork shider (see
illustration).

25 Slowly pour in the specified guantity and
grade of fork oil and purnp the fork at least ten
times 1o distribute it evenly (see llustration
T.6a). Fully comprass the fork tube inta the
glider and measure the ol laval, and make any
adjustment by adding more or tipping some

itz grocve [(see

out until it is at the level specifiad at the
beginning of the Chapter (see illustration
7.6hb).

26 Pull the fork tube out of the slider as far as
passible then mnstall the spring with its closer
wound coils at the bottom, the spring seat

8.2 Unscrew the bolts {arrowed) and
dizplace the bracket

B.24a ... followed by the dust seal . ..

and the spacer (see llustrations 7.4c, b and
a). On XJR1300 modals, fit the pre-load
adjuster plate onto the fop of the spacer (see
illustration 7.3b).
27 Fit a new l:l-ring smearad with fork fluid
onta the fork top bolt and thread the bolt into
the fork tube (see illustration 7.8).
Warning: It will be necessary fo
compress the spring by pressing
it down using the top bolt fo
engage the threads of the top bolt
with the fork tube. This is a potentially
dangerous operation and should be
peirforimed wilth care, using an assistant if
necessary. Wipe off any excess oil befors
starfing to prevent the possibility of slipping.
Keep the fork tube fully extended whilst
pressing on the spring, Screw the top bolt
carefully inte the fork tube making sure it is
not cross-threaded. Note: The fop bolt can be
tightened fo the specified torgue setting &t
this stage If tha tube is held between the
padded jaws of a vice, but do not risk
gistorting the tube by doing so. A better
et is fo tighten the oo boll when the fork
has bean installed in the bike and is securely
fhold In the bottorm voke.

b e = 0 Usearatchet-type fool when
installing the fork top bolt.
m Thiz makes it unnecessary to

ramove the lool from the ball
whilst threading it in making it easier to
maintain a downward pressure on the

9.7 Unscrew the steering stem nut

o

8.24b ... which can be pressed in using
your fingers

28 If the damper rod bolt requires tightening
[saa Stap 18], clamp the tork slidar betwesen
the padded jaws of a vice and have an
assislant compress the ube into the shidar so
that maximum spring pressure is placed on
the damper rod head - tighten the damper rod
bolt to the specified torque setting (see
illustration 8, 15d),

29 Install the lorks (ses Saction B).

9 Steering stem -
rermaval and installation

M

Removal

1 Remove the fuel tank (zea Chapter 3). This
will prevent the possibility of damage should &
o slip

2 Remove the headlight assembly anrd the
instrument cluster {see Chapter 8). Mate how
the headlighl adjuster brackel bolts also
szcure the headlight and instrument cluster
bracket to the bottom voke, and note the
brake hose guide arrangement (see
illustraticn).

3 Rernova tha front whaal (see Chapter B). Tie
the front brake calipers and hoses aside so
that they are out of the way.

4 Remove the front mudguard (see Chap-
ter 71

5 Remove the front forks (see Section 6).

6 Displace the handlebars and lay them on
some rag across the frama behind the
stearing head (see Section 5).

¥ Unscrew the steering stem nut, and on
18987-an models remove the washar - the
washer sits in a recess in the yoke and needs
to be helped out with a small screwdriver or a
magnet, or alternatively tip it out of the
yoke after it has been lifted off (see
illustration).

8 Ease the top yoxe up and off the steering
stam and either remove it or position it claar,
Jzing a rag to protect other companants (see
illustration opposita).

8 Femove the tabbed lockwasher, noting
how it fits, then unscrew and remove the
bocknut, if required using either a C-spanner, a
peq spanner or a drift located in one of the
notehes, though it should only be finger-tight
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9.8 Ease the top yoke up and off the forks 8.9a Remove the lockwasher . . . 9.9b ...then unscrew the locknut . . .

(see illustrations). Remove the rubber
washer (see illustration).

10 Supporting the bottom yake, unsorew thi
adjuster nut using either a C-spanner, a peg-
spanner or a dJdrift lecatad in one of the
notches, then remove the adjuster nut and thea
bearing cover from the steering stem (see
illustrations).

11 Gently lower the bottom yoke and
steering stem out of the frame (see
illustration). Take care not to strain o knock
the brake hoses.

12 Ramove the inner race and bearing from
the top of the steering head (sea lilustrations 9.8¢ ... and remove the rubber washer g.10a Unscrew the adjuster nut ...
8.15b and a}. Ramove the rubber washer from
half-way up the stesring stem and the bearing
and saal from the base (see illustrations
9.144. ¢ and b).

13 Remove all traces of old grease from the
bearings and races and check them for wear
or damage as described in Section 10, Note:
Do rat attempt to remove the outer races rom
the steering head or the innar race from the
steering stem uniess they are fo be renswed,

Installation

14 Smear a liberal guantity of mulbi-
purpase grease onto the bearing races,
and work zome grease well into both the
upper and lower bearings (see illus-
tration). Alsc smear the grease seal lip,
uging a8 new soal if necessary. Fit the saal
and lower bearing onto the base of the

r

8.10b ... and remowve the bearing 8.11 ... then draw the bottom yohke/
cover . .. steering stem out of the steering head

9.14a Grease the bearings and races 9.14b Fit the seal around the inner race . .. 8.14¢ ... then fit the bearing
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9.14d Slide the rubber washer onto the
stem

8.16 Tighten the locknut as described so
the notches align

stearing stem (see illustrations). Fit the
rsbber washer onto its ledge on the stem (see
illustration)

15 Carefully lift the steering stem/bottom
yoke up through the steering head. Fit the
upper bearing and the nner race into the top
of tha staering head, then fit the bearing covar
{see illustrations and 9.10b), Thread the
adjuster nut onto the steering stem and adjus!
the bearings as described in Ghapter 1 (see
ilustration 8.10a),

Caution: Take great care not to overfighten
the bearings as this will cause premature
failure.

16 When the bearings are comectly adjusted
install thie rubber washer and the ookt (ses
illustrations 9.9¢ and b). Tighten the locknut
finger-tight, than tighten it further until its
natches align with those in the adjuster nut,
DUt maka sure It is not so tight that the rubber

specified torgue

9.17a Fit the washer (where applicable) . ..

washer starts to be sgueezed out the side
(see illustration). Install the tabbed
lockwasher so that the tabs fit Into the
notches in both the locknut and adjuster nut
[see illustration 9.9a).

17 Fit the top yoke onto the stearing stem,
then install the washer (1997-on models) and
steering stem nut and tighten it finger-tight
(see illustrations). Temporarily install one of
the forks to align the top and bottom yokes,
and secure it by tightening the bottom yoke
clamp bolts only (see illustrations 8.5b and
a). Now tighten the steering stem nut to the
torque setting specified at the beginning of
the Chapter (see illustration).

18 Install the remaining components in a
ravarse of the removal procedurs.

19 Carry out a final check of the steering
head bearing freeplay as described in Chapter
1, and if necassany re-adjust.

10.3a Check the upper bearing
outer race . ..

2.17b . ..and the steering stem nut . ..

10 Steering head bearings -
inspection, removal and
instaliation

Vi aa

Inspection

1 Remove the steering stem (2ee Section 9).
2 Remaove all traces of old greass from the
bearings and races and chack them for wear
or damage.

3 The outer races should be polished and
free from indentations (see illustrations).
Inspect the bearing balls for signs of wear,
darmage or discoloration, and examine the ball
retainer cage for signs of cracks or splits. i
thera are any signa of wear on any of the
above components both upper and lowser
bearing assemblies must be renawed as a set.
COnly remove the outer races in tha staaring

i v

10.3b ... and the lower bearing outer race
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10.4a DOrive the bearing races out with a
brass drift. . .

head and the lowsr bearing inner race on the
steering stem if they nead to be renewed — do
net re-use them once they have been
remavead,

Removal and installation

4 Tha outer races are an interference fit in the
steering head and can be tapped from
pasitionn with &  suitable  drift  (see
illustrations). Tap firmly and evenly around
sach race to ensure that it is driven out
sguarely, It may prove advantageous to curve
the end of the drift slightly Lo improve access.
5 Allermatively, the races can be ramoved
using a slide-hammer type bearing extractor;
thesa can often be hired from ool shops.

B The naw outer races can be prassad nto
the head using a drawbolt arrangement (see
illustration). or by using a large diameter
tubular drift. Ensure that the drawbolt washer
ar drift {as applicabie) bears only on tha ouwter
edge of the race and does not contact the
working surfacs. Alternatively, have the races
installad by a Yamaha dealer equippad with
the bearing race installation tools.

Installation of new bearing

' outer races is made much

INT casier if the races are left
——— overnight in the freezer, This
causes them to contract slightly
making them a looser fit. Alternatively,
use a freeze spray.

7 The lower bearing inner rece should only be
removed from tha steering stem if a new one

10.7a Remove the lower bearing innar
race (arrowed) .. .

CRIFT

STECRING
"-\_H“‘-
TT——EEARING e
RACE
|
10.4b . .. locating it as shown

i= being fittad (see illustration). To remove
the race, use two screwdrivers placed on
npposite sides 1o work it free, using blocks of
wood to improve leverage and protect the
yoke, or tap under it using & cold chisel. If the
steering stem is placed on its side on a hard
surface, thread a suitabke nul onto the top to
prevent the threads being damaged. If the
race ig firmly in place it will be necessary to
use a puller, or in extreme circumstances to
split the race using an angle grinder (see
illustration), Take tha stesring stem to a
Yamaha daaler if required.

8 Fit the new lower race onto the steering
stam. A length of tubing with an interna
diameter slightly larger than the stearing stem
will be needed to tap the new race into
position {see illustration).

9 Install the steerng stam (ses Sectian ).

11 Rear shock absorbers - =
removal, inspection and %
installation A

Warning: Do not attempt fo
disazsemble this shock

absorbers. They are nitrogen-
charged under high pressure.
Improper disassembly could result in
serious injury. Instead, take the shocks to a
Yamaha dealer or suspension specialist

10.6 Drawbalt arrangement for fitling
steering stem bearing races
1 Lang bolt or threaded bar
2 Thick washer
3 Guwde for lower rece

wilh the proper equipment te do the job. If
new shock absorbers have been fitted,
note that the old shocks must be taken to a
Yamaha dealer or suspension specialist for
dispersal of the nilragen gas.

Note: On XJR130D models, the upper
maunting balt on each shock absorber s &
special type of Torx bolt for sacurty.
Unfortunately this means that a special tool
{available from any good tool shop) is neaded
to unscrew them.

Removal

1 Support the motoreycls on s centrestand.
If both shocks are being removed, place a
support under the rear wheel or swingam s
that it does not drop when the shocks are
remaoved, but alzo making surs that the waight
of the machine is off the rear suspension =0
that the shocks are not comprassed. Make a

[

0.7k ... using a puller if necessary

BEARING
DRIVER

MNER
RACE

STEERING
STEM

mrosH I

10.8 Drive the new race on using a
sultahle bearing driver or a length of pipe
that bears only against its inner edge and

not on its working surface
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11.3a Unscraw the nut and withdraw the
bolt...

11.6 Check the damper rod (arrowed) as
described

note of which side the bolts go in from, and
make a note of which way round the shock
absorbers fit.

2 Hamove the exhaust silencers (see Chapler 3).
3 Unzcrew the nut and withdraw the bolt
secwing the botlom of the shack absorber to
the swingarm, then pivol the shack back out
of its mount [see illustrations).

4 Unscrew the shock absorber upper
maunting bolt, noting the washer (LJR1200)
or bungsa hook (XJA1300), and on
XJR1300SP models the washer thal lils on
the inside between the mount and the frame,
and remove the shock (see illustration).
Inspection

5 Inspect tha shock absorber for obvious
physical damage and the coil spring for
looseness, cracks or signs of fafigus,

B Inspect the damper rod for signs of banding,
pitting and oll leakage (see llustration).

T Inspect the pivot hardware at the top and

bottom of the shock for wear or damage,
8 The top and bottorm mount bushes are

available for cortain modals — check with a
Yarmaha dealer. Mo other individual components
are available for the shock absorbars, go if aither
shock Is worm or damaged they must be
renawed as & pair. Mote that it B worth seeking
advice from a suspension specialist on the
possibility of overhauling the shock absorbers,
particutary in the case of Ohlins shocks.

Installation

9 Installation is the reverse of removal. Apply
multi-purpese grease to the shock absorber
pivat points. Install the shock absorber with
the reservoir at the back. Do not tightan the
upper bolt untif the lower bolt is in position.
Tighten the nut and baolt to the torque sattings
specified al the beginning of the Chapter,

12 Suspension - adjustment %‘;
Front forks
1 On XJR1200 models the front forks are not
adjustable.

2 On XJR1300 models the front farks are
adjustable for spring pre-load. Pre-load s
adjusted using a suitable spanner on the flats
ol the adjuster (see illustration). Turmn the
adjuster clockwise to increase pre-load and
anti-clockwisa to decrease it. The amount of
pre-load is indicated by grooves on Lhe
adjuster (see llustration). There are seven
groovas — if all seven are visible the spring
pre-load is at a minimum, and at a maximum
with only ane groove showing. The standard
position iz with the 5th groove aligned with

.

SN Ay
NN

2—| e
= 5
B

12.2a Adjusting fork pre-load = A to
increase, B to decrease

122b Fork pre-load adjuster grooves -
XJA1300 models

11.4 Unscrew the upper mounting bolt and
remaove the shock

the top of the hex on the fork bolt. Always
make sure both adjusters are set aqually,

Rear shock absorber

3 On all modaels the shock absorbers are
adjustable for spring pre-load,

4 Pre-load is adjusted using two suitable
C-spanners (they are provided in the toolkit
supplied with the bike) on the adjuster
mechanism on the top of each shock
abscrber, Locate one C-spanner in the
notches in the top ring and use it to counter-
hald the shock to prevent it twisting on its
mounts, Locate the other C-spanner in the
notchas in the adjuster ring, then turn it to the
right to increase pre-load and to the lalt to
decrease it (see illustration).

=

Increasing pre-load

Sm-q
Mirsirinar iR stidined Mt (ha)
1 2 a
o | =

Pre-load settings

12.4 Adjusting rear pre-load
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13.4 Unscrew the bolts {arruwua} and
remowve the chainguard

S The amcunt of pre-load i3 indicated by the
gap between the top ring and the adjustaer
ring. Theara ara three sosiions = the numibes 1
position, where there is no gap between them,
provides minimum pre-load, and the number
3 position, whara the gap is largest, provides
the maximum. The standard sebtting iz on
number 1 or 2

13 Swingarm - _ E’t‘
removal and installation &
X,
Removal
1 Ramove the exhaust sllencers [see Chap-
ter 3

2 Remova the rear wheel (see Chapter ).

3 Unhook the brake light switch spring from
itz hook on the pedal, then swing it up and
tape ar hook it onto something to keep it clear
af the swingarm (see illustration 3.7).

4 Undo the screws securing the chainguard
1o the swingarm and remove the guard, noting
how it locates [see illustration).

§ On XJR1200 models remove the split pin
from the brake torque amm front mounting
polt, On all models unscraw the nut and
withdraw the bolt sacuring the brake torque
arm lo the swingarm [see illustration).
Urscrew the brake hose guide bolts and
displace the guides (see illustration). Loop

- ¥ d
13.8a Withdraw the pivot bolt ...

13.5a Brake torgue arm bolts [arrowed)

the rear brake caliper assembly over the
swingam and secure it clear.

B Unscrew the nut and withdraw the boit
securing the bettom of each shock absorber
to the =wingarm, then pivot the shock back
out of its mount (see illustrations 11.3a and
b).

7 Remove tha blanking cap from each end of
the swingarm pivot [see illustration).
Urnszerew the nut an the left-hand end of the
pivot bolt and remaove the washer whars fitted
(see illustration). Push the pivot balt end into
the swingarm so that the head of the bolt Is
clear of the frame on the right-hand =ida and
can be grasped.

8 Suppoert the swingarm and withdraw the
pivat bolt from the right-hand side (see
illustration), Manoauvre the swingarm out of

13.7a Remowve the blanking cap from each
side

"y

13.8b ...and remove the swingarm

13.5b Brake hose guide bolts (arrowed)

tha frame, noting how the drive chain routes
around the front (see illustration).

8 If required, unscrew the bolt securing the
chain slider to the swingarm, noting the
washer and spacer, and remove it, noting
howe it fits (see illustration). If the chain slider
is badly worn or damaged it should be
renewed.

10 Inspect all pivot components for wear or
damage as described in Section 14,

fnstallation

11 If removed, install the chain slider, making
sura it locates corracthy.

12 Remove the dust cap from each side of
the swingarm pivot noting any shimis) (they
are fitied as required according fo tolarancas
by the manufacturer), then withdraw the

13.7h Unscrew the nut (arrowed) and
ramove the washer if fitted

13.9 Remove the chain slider if required
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13.12a Remove the dustcap ...

spacer (see Hlustrations). Chack the
condition of the rubber seals fitted in each
pivet cap and rencw the caps if the rubbar is
damagead, deformed or deteriorated. Where
water has found its way into the boarings
there Is likely to be corrosion on both the
bearings and end sections of the spacer.
Renew corroded or worn parts (see Saction
14). Clean off all oid grease, then lubricate the
bearings, spacer, caps and the pivot bolt with
multi-purpnse grease, Insert the spacer, then
fit the shimis) and dust caps.

13 Offer up the swingarm and have an
assistant hold it in place. Maka sure the drive
chain is looped over the front of the swingarm.
Slide the pivot bolt through from the right-
hand =ide and push it all the way through,
ocating e flats on the head In the cutout in
the frama (see illustrations).

14 Fit the nut, with its washer {where fitted)
anto the lefl-hand end of the bolt and tighten
t to the torque setting specified at the
oeglnning of the Chapter (see illustration).
Move the swingarm up and down — It should
mave smoothly and freely_ If it i tight, slacken
tha nut, then tighten it again to the specified
torque, Fit the blanking caps.

15 Locata the bottom of =ach shock
absorber in its mounting, then fit the bolt and
fighten the nut to the specified torgue setting.
16 Loop the brakes caliper assembly over the
swingarm so the hose is carrectly routed
around it. Locate the torque arm ante its
mount, then fit the bolt and tightan the nut
finger-tight only at this stage. Locate the

13.13b . .. locating the flats in the cutout

13.12b ... and withdraw the spacer

brake hose guides and tighten the bolts
sacuraly.

17 Install the chainguard, making sure It
locates correctly, and tighten the bolts
securely.

18 Hook the brake light switch spring anto its
lug on the brake pedal.

19 Install the rear whesal (s2e Chapter 8) and
the silencers (3ee Chapter 3). Now tighten the
nul on tha brake torgue arm front bolt to the
specified torgue setting, On XJR1200 modals
fit a new split pin into the bolt and securs its
ends.

20 Check and adjust the drive chain slack
(see Chapter 1). Check the operation of the
rear suspension and brake before taking the
machine on tha road.

14 Swingarm - inspaction,
bearing check and renewal

FHE

inspection

1 Remova the swingarm (see Section 13).

2 Thoroughly clean the swingarm, removing
all traces of dirt, corrosion and grease.,

2 Inspect the swingarm closely, locking for
obvious signs of wear such as heavy scoring,
and cracks or distortion due to accident
damage. Any damagsd or worm component
rust be ranewed.

4 Check the swingarm pivot bolt for

stralghtmess by rolling it on a flat surtace such

13.13a Locate the swingarm in the frame,
looping the chain around the front then
slide the pivot bolt through . . .

as a piece of plate glass (first wipe oft all cld
grease and remowve any comosion using fine
emeary cloth). If the pivel bolt iz bent. renaw it.

Bearing check and renewal

& Remove the dust cap from each side of the
swingarm pivat noting any shimis) (they are
fitted as required according to tolerances by
the manufacturer), then withdraw the spacer
(sea illustrations 13.12a and bj.

& Check the condition of the pearings - a
naadle roller bearing is titted on each side
|see illustration). Where water has found its
way inlo the bearings there is likely to be
corrosion on both the bearings and end
sections of the spacer. Renew any comroded
af worn parts. Slip the spacer back into its
baaring and check that thers is not an
excessive amount of freeplay between the
two components. It the bearings do not run
smoathly and freely or if there |5 excessive
fraaplay, thay must be renewsd. Refer to
Toals and Workshoo Tips (Section 5) in the
Rafarance section far mare information an
bearings.

T Worn bearings can ba driven out of their
bores, but note that removal will destroy
them; new bearings should be obtained
before work commences. The new bearings
should be prassad or drawn into their bores
rather than driven intc position. In the

abzsancea of a press, a suitable drawbolt tool
can be made up a5 described in Tools anmd
Warkshop Tips in the Referance section, A
central spacer separales the two beanngs

1334 Fit the nut and tighten it to the
specified torgque

14.6 Check each needle bearing [arrowed)
as describad
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remove it if required, but do not forget to fit i
bafare installing the second baaring.

8 Check the candition of the rubber seals
fitted in each pivot cap and renew the caps if
the rubber s damaged, deformed of
deteriorated. Clean off all old grease, then
lubricate the bearings, spacer, caps and tha
pivot bolt with multi-purpose grease. Insert
the spacer, then fit the shim(s) and dust caps.

15 Drive chain - removal,
cleaning and installation

Vs

MNote: Inspact the drive chain to determine
whether it haz a saoft joining link (its pin ends
will be deeply cenfre punched rather than
peened cver as all other chain links). If & soft
ik is fitted, the chain can be split and
rajoined using a new soft fink — s must be
done using the cormect too! see ‘Chains' in the
feols and Workshop Tips section in
Reference). If 2 soft link fs not fitted, the chain
s effectively endlesa, and can only be
removad ag dascribed below. The onginal
aguipment drive chain fitted is an endigss
chain, and the swingam must be removed [0
frea the chain.

2 Warning: NEVER install a drive

chain which uvses a clip-type
Removal

masier (spilit) ink.

1 If the sprockets are alsc being renswad,
slacken the front sprocket nut before
remaving the rear wheel so that the rear brake
can be used to stop the sprocket tuming (ses
Saction 16).

2 Remove the swingarm [see Section 13),
thien remove the chain.

Cleaning

3 Soak the chain in kerosane (paraffin) for
approximately flve or six minutes, then clean it
using a soft brush.

Caution: Don't use gasoline (patroll,
solvent or other cleaning ffuids which
might damage its internal sealing
propertiss. Don't use high-pressure water.
Remove the chain, wipe it off, then blow
dry it with compressed afr immediately.

16.9a Bend down the lockwasher tabs . . .

16.1 Unscrew the bolt and slide the arm
off the shaft, noting the punch marks

The entire process shouldn't take longer
than ten minutes - if it does, the O-rings in
the chain roflers could be damaged.

Installation

4 |nstallation is the reverse of remeval, On
completion adjust and lubricate the chain
following the procedures described in Sec-
tion 1.

16 Sprockets — check, removal 5
and installation 5
g

Check

1 Unscraw the gearchange lever linkage am
pinch bolt and slide the arm off the shatt,
noting how the punch mark on the shaft aligns
with that on the arm (see illustration). Il no
mark is wvisible, make yvour own before
removing the arm so that it can be correctly
alignad with the shaft on instzliation.

2 Digplace the clutch release cylinder - thers
is no need to datach the clutch hose (sea
Chapter 2).

3 Unscrew the front sprocket cover bolts and
remove the cover (see illustration). Discard
the gaskel and sealing ring as new onas must
he used. Remove the dowels if they are loose.
4 Check the wear pattern on both sprockets
(see Chapler 1, Section 1), If the sprocket
taath are womn excessivaly. renew the chain
and both sprockets as a set. Whenever the
asprockets are inspected, the drive chain

cover

should be inspected also (see Chapter 1). If
you are renewing the chaln, renew the
sprockets as well

5 Adjust and lubricate the chain following tha
procadures describad in Chapler 1.

Removal and installation
Front sprocket

A o T
Keep your old front sprocket |
as it can be used along with
a holding tool to lock the

transmission input shaft
should you ever need to remove the
clutch (see Chapter 2).

6 Unscraw the gearchange faver linkage arm
pinch bolt and shide the arm off the shaft,
noting how the punch mark on the shaft aligns
with that an tha arm (see illustration 16.1). If
no mark is visible, make your own before
removing the arm so that it can be comactly
aligned with the shaft an installation.

7 Displace the clutch releess cylinder — there
iz no nead to detach the clutch hose (See
Chapter 2).

8 Lnscrew the frent sprockat cover bolts and
remove the cowver (see illustration 16.3).
Discard the gasket and saaling ring as new
ones must be used. Remove the dowals it
they are koose,

o Bend devwn the tabs on the sprocket nul
lockwasher (see illustration). Engage first
gear, then have an assistant apply the rear
brake hard. Unscrew the sprocket nut and
ramove the washer (see illustration). Note

16.80b ... then unscrew the nut . ..

168.9¢c ...and re:"nmre the washer



520 Frame, suspension and final drive

16.11a Slide the sprocket off the shaft . . .

that Yamaha recommend that a new washear
should be usec as a matter of course,

10 Fully slacken the drive chain as described
in Chapter 1. If the rear sprocket is baing
renewed as well, remove the rear whael now
to give full slack.

11 Slide the sprocket off the shaft then
disengage the chain from it (see
illustrations).

12 Fit the new sprocket into the chain,
miaking sure the marked side is facing out, the
slide the sprocket onto the shaft. Install the
rear wheel if removed (see Chapter 8). Take
up the slack in the chain,

13 Fit the new lockwasher onto the shatt. Fit
the nut and tightan it to the specified torque
satting, applying the rear beake to prevent the
sprocket tuming. Bend the lackwasher tabs
up onto the nut {see illustration).

14 i removed, fit the sprocket cover dowsls
into the crankcase. Fit 8 new gasket onto the

16.14a Locate the new gasket onto the
dowals (arrowed] . ..

A

16.11b ... and out of the chain

dowels [see illustration). Smear the naw
sealing ring with grease to keep it in place and
lzcate it on the crankcase or cover (see
Hlustration). Fit the sporocket cover and
tightan its bolts to the specified torgue
setting, Adjust and lubricate the chain
Tollowing the procedurs in Chapter 1,

15 Install the clutch release cylinder (sea
Chaptear 2.

16 Slide the gearchange lever linkage arm
onto the shaft, aligning the punch mark on the
shatt with that on the arm [see illustration
16.1). Tighten the pinch bolt sacuraly.

Rear sprocket

17 Hemowve the rear whee! [sea Chapter B).
18 Unscrew the nuts securing the sprocket
to the hub assembly, and remove the washears
{zee illustration). Remove the sprocket,
nating which way round it fits,

19 Fit the sprocket onto the hub with the

wheel

) . -
16.13 Bend the lockwasher tabs up
against the nut

stamped mark facing out. Install the nuts with
their washars, and tighten the nuts evenly and
in | Criss-Cross sequence 1o the torque satting
specifiad at tha baginning of the Chaptar,
20 Install the rear whael (see Chapter 8).

17 Rear sprocket coupling/
rubber dampers — removal,
inspection and installation

e

1 Remova the rear wheel (see Chapter 8).
Caution: Do not lay the wheel down on the
disc a5 it could become warped. Lay the
whee! on wooden blocks so that the disc is
off the ground.

2 Lift the sprocket coupling away from the
wheel leaving the rubber dampers in position
[see illustration). Mote the spacer Inside the
coupling - it should be a tight it Dut remove it
it it is likaky to drop out. Check the coupling for
cracks or any obvious signs of damaga. Alzo
check the sprocket studs for wear or damane.
3 Lift the rubber damper segments from the
wheal, noting how they fit, end check them for
cracks, hardening and general deterioration (See
ilustration). Renew hem as a set if necessany.
4 Checking and renewal procedures for the
sprocket coupling bearing arc describad in
Chapter 6.

§ Installation is the reverse of removal. Smear
Some graase o spray some light oil [such as
W40} over the rubbers to making fitting the
coupling easiar if reguired. Make sure the
cpacer is stil corractly installed in the

coupling, or install it if it was remowved.
6 Install the rear wheal (see Chapter 6),
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Brakes, wheels and tyres

Contents

Brake discs [front and raar; |ﬂs.pac't||:rn remaoval and installation 3  Rear brake caliper — removal, inspection and instaliation . ........ =
Brake fluid level cheek ... ... ... sea Daly (pre-rde) checks  Rear brake master cylinder - removal, inspection and installabon .. 7
Braka light switches .. ... ciivauiniiirrinsnssiany see Chapter 8 Rear wheel - removal and installation ... .. ... .00 i 13
Brake pads {front and 'rE-ar}— renewal .ol 2  Tyres - general information and fittingnew tyres ...............13
Brake pad wear check . : BEE Chap?eﬂ Tyres — pressure, traad depth and
Brake hoses and unions = mspm:tlnn remcval and mstallatmn s H condition . s 588 Dﬁurr fprs -fde) checks
Brake system — bleading and fluid renewal . . . . . - 8  Wheals - galuﬂal LhB{:k i see Chapler 1
Brake system Check . . ... vv v iianenssiiiiiannnnns sae GhapTer 1 Wheel baarings — check . see Chapler |
Front brake calipars - removal, ingpection and installation .. ..... 4 Wheel bearings - rerrln'«.-'ul lnspec:tlm and lnstallatlun ........... 14
Front brake master cylinder — removal, inspection and installation . § Wheels-alignmentchack ... ... ... . o i i 11
Front wheal = remowval and installation ... ... ..o .. . ... 12 Wheels~Inspectionand repair . ... ..o iriereiineaann 10
Geparalinfommabion: (o ool T e s B e s S s e ies 1
Degrees of difficulty
Easy, suitable for ﬁ';-j Fairty difficult, :?-'\\: Difficult, suitable for &‘ Very difficult, &
nowice with litie 22 | sutable for competent W | experienced DY A8 | suitable for expert DIY A
axpenence a\. OrY mechanic k mechanic &': or professionsl &
Specifications
Brakes
Brake i e i s v e s e s e g DT A
Front caliper bore 1D
8 1 O PO . /3 s 21 1
XJR1300
Upperbare .. ..., 3020 mm
COOE BN 2 e iy e b a3 o o e o e R 27.00 mm
Front disc thickness
YWJR1200
SURIENT oo vior st s 308 i o B s Sy e e i o T
eI T s SRR S R DI S e EN Y R
XJR1300
Standard . 5.0 mm
Sernvica I|rn|T ........................... 4.5 mm
Fromt dlse: s mmum:mEneE o e vewm ooy s s Lo a s e e e s 0.20 mm
Front master cylinder bore D
XJR1200 . 15.875 mm
XJR1300 . 14.0 mm
Rear caliper bure D ....................................... 42.85 mm
Rear disc thickness
oo 1 o R o e U S L R B 0 5.0 mm
Sarvica limit . T 4.5 mm
Rear disc maximum rl,a'mut .................................. 0.15 mm
Rear masier cylinder bora D} .. .. ... iiiiiiinniiiiiianicanaas 127 MM
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Wheels
Rim size
Front
Rear T
Wheeal runout (rridn:l
XJR1200
Axial (side-to-side) _.....

T S

XJRE300

PO ARl EPEEI ... .- vt mram o it e b 1 i ot
Radial fout-of-roumd) . ... o oo sa st e e i s et e e

Tyres
TWERMEBSIIES . . .. ccwmnpm i s aw s
Tyre sizes"

XJR1200

XJR1300
Front .
Raar......

“Refer fo the owners ':arrubonk tha h-re -ni'nrmancrn ﬂabef G."j-"ﬂur dealer for approved tyre brands.

Torque wrench suttlngs

17 x MT3.50
17 x MT5.50

2.0mm
2.0mm
0.5 mm

1.0 mm

130 TOFRTT lubeless
170/80ZR1 Y tubeless

saa Daily (pre-rida) checks

120/702R17 (58W) tubeless
180/55ZR17 (73W) tubeless

Bleed valves . . . . G Nm
Brake hose banjo bnlfs 30 Mm
Elrakelmquearmnuts..... T Y B kA A e e P
Front brake r:allpéi rE‘lr_umll'r'lg I}&IIS

BRI v e e o s e o A il A A, A o o a0 Mo o A0 Mm
Front brake disc bolts . : 20 M
Front brake master n:g,-lmdgr clamp I::-cl-ll:s ................ 10 Mm
Front wheel axle | 73 Nm
Front wheel axle ﬁan‘rp L:u:ult ......... 18 MNm
Rear brake caliper n‘u’:ur‘rtlr‘rg bakts

KJR1200 o cvavvvivas : 35 Nm

KJR1300 . sl S et e s s g SR TWETY
Raarbrake{!lscbc&ts e e S S T A S R O R
I-'laarbmkan",astgrcylmdmmuunrmgnnlts P ehE R R b RO 1 1 ]
Rearwheslaxle mit .. ... .. oo i i ioaiiaeriiananansisnrans 150 Mm

1 General information

All models are fitted with cast alloy wheels
designed for tubsless tyras only. Bath frant
and rear brakes are hydraulically operated
disc brakes.

Tha front brakes are twin opposed-piston
calipers, Tha rear brake is a single opposed-
piston caliper.

Caution: Disc brake components rarely
require disassembly. Do net disassemble
components unless absolutely necassary.
If a hydraulic brake line is lcosened, the
entire system must be disassembled,
drained, cleaned and then properly filled
and bled wpon reassembly. Do not use
solvents on internal brake components.
Solvents will cause the seals to swell and
distorf. Use only clean brake fluid or
denatured slcohol for cleaning. Use care
when working with brake fluid as it can

infure pour eyes and it will damage painted
surfaces and plastic parls.

2 Brake pads (front and rear) - =
renewal &
"

Warning: The dust created by

the brake system may contain

asbestes, which is harmful to

your health. Never blow it out
with compressed air and don't inhale any
of it. An approved filtering mask should be
worn wien warking on the brakes. Do not,
under any circumstances, use pefroleum-
based solvents to clean brake paris. Use
clean brake fluid, brake cleaner or
denatured alcohol anly.

Front

MNote: f the pad pins have not been previously
greased and have not been remaved for a

whila, thay could well be very difficuit fo
withdvaw. If this iz the cass, they will have (o
ha driven out Lsing a suitable dnit or punch.,
To do this youw will have to remove the caiiper
(see Section 4), a5 otherwise the shock could
distart the dise. If you apply paneirating fluid
this will hedp, but make sure None gets on e
pads.

1 Displace the brake caliper (see Section 4.
There iz no need to disconnact the brake
hose. Mote that Yamaha recommeand using a
naw pad spring whan new pads are installad.

2 On ¥JR1200 models, prise off the brake
pad cover using a flal-bladed screwdriver
{see illustration 4.5a). Pull the retaining clips
out of the pad pins. Lock into the caliper and
note how the pad spring fits. Withdraw the
pad pins using a suitable pair of pliers and
remove the pad spring. Withdraw the pads
from the caliper body. Where fitted and if
raquired, remove the anti-chatter shim from
the back of each pad, noting how thay fit.

3 On XJR1300 modelz, pull the retaining clip
out of each end of the pad pin (see
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illustration). Mote how the pad spring fits.
Withdraw the pad pin and reamove the spring
(zee illustrations). Withdraw the pads from
the caliper body, noting how thay fit (ses
ustration), Where fitted and if required,
remaove the antl-chatter shim from the back of
each pad, noting how they fit (see
illustration).

4 Inspect the =surface of esach pad for
cantamination and check whather the friction
material has warn beyend its service limit {z=e
Chapter 1, Section B) [see illustration). If either
pad is worn fo ar beyond tha sarvice limit, s
fouled with oil ar grease, or is heavily scored or
darmaned by dirt and debris, both sets of pads
must be renewed as a set. Mote that it is
extramaly difficult 1o effectively degrease tha
friction materal; if the pads are contaminated
in any way new anes must be fitted,

5 If tha pads are in good condifion claan tham
carefully, using a fine wire brush which is
completely frae of ol and grease to remaove zll
traces of road dirt and corrosion. Using a
pointed instrument, clean oul the grooves in
the friction material and dig out any
embedded particles of foreign matter [(see
illustration 2.4). Any areas of glazing can be
removed using a very fine flat tile, but pad
renawal is suggested as a cura. Spray with a
dedicated brake cleaner to remove any dust.
It is also worth spraying the inside of the
caliper to remaove any dust there, and also 1o
spray the discs.

& Chack the condition of the brake discs (2es
Secticn 3).

2.3b ... then withdraw the pad pin . . .

2.3¢ ...and remove the pad spring

2.3d Lift the pads out of the caliper . ..

7 Remove all trases of corrosion from the pad
pingh. Check for signs of damage and renew if
necessary.

8 If new pads are being fitted, push the
pistons back into the caliper to creata room -
you Can use your hands to do this, or use a
piesa of wood as leverage, or placs the old
pads back in the caliper and use a metal bar
aor a screwdriver inserted between them, or
uge grips and a rag or card to protect the
caliper body (see illustration). Alternatively
ablaln a proper piston-pushing tool from &
good tool supplier {(sea illustration). It may ba
nacessary to remova tha master cylinder
reservoir cap and diaphragm and siphon out
zoma fluid {ses ODaily (ora-rdel checks), If the
pistans are difficult to push back, attach a
length of clear hase to the bleed valve and
place the open end in a suitable container,
thern open the valve and try again (see

¥
a8
i
I‘.

&

i
—

2.4 Check the pads as described

2.8 Push the pistons back into the caliper
using one of the methods described . . .

2.3e ...and remove the shim, where fitted

illustration 9.5a or b). Take great care not to
draw any air into the system, If in doukt, bleed
the brake afterwards (see Section 5.

8 Smear the backs of the pads and shims
{where fitted) and the shank of the pad
pinis) with copper-based greasze, making sure
that none gats on the front or sides of the
pads.

10 Where fitted and if removed, fit the shim
onto the back of sach pad, making sura any
arrow points in the normal direction of disc
rotation (see illustration 2.3e).

11 On XJR1200 modals, Insert the pads into
the caliper o that the friction material of each
pad faces the dise (see illustration 4.5a).
Insert one of the pad pins, making sure it
passes threugh the hole in each pad. When
fitting the pad spring, make sure the longer
outer tangs on the spring point forward in the
direction of normal disc rotation. Hook one

... here a commercially available
special tool s being used

280



G4 Brakes, wheels and tyres

217a Remove the pad cover

end of the pad spring under the installed pin.
Irsert e other pad pin, prassing down an the
spring end so that the pin fits over it. Fit the
retaining clips, using new ones if the old ones
are damaged or deformed - if necessary
rotate the pad pins to allgn thelr holes
correctly.

12 On XJR1200 models, fit the pads into the
caliper so lhatl the friction material of each
pad faces the disc (see illustration 2.3d). Fit
the pad spring onto the pads, making sure the
arrow paints in the direction of normal disc
rotation (see illustration 2.3¢). Insert the pad
rataining pén through the hole in tha outer pad,
then press down on the pad spring and push
the gin through the spring and the hole in tha
Inner pad (see illustration 2.3b). Fit the
retaining clips, using new ones if the old anes
are damaged or delormad = if necessary,
rotate the pad pin to glign its holes correctly
[see illustration 2.3a).

. . . and lift the pads out of the
caliper

2147d

18 Y

219 ... anl:l-lnsaﬂ one of the pins

217t Remove the retaining clips
(arrowed) . ..

13 Inestall the brake calipar (see Saction 4).

14 Top up the master cylinder reservoir if
necessary (see Daily (pre-ride) checks), and
refit tha dizphragm, plate and reservoir cover.
15 Repeat the pad renewal procedure on the
other front calipar = never renew the pads In
one caliper only, When complete, operate the
brake lever several times Lo bring the pads
into contact with the disc. Check the
operation of the brake before riding the
metorcycle.

Rear

Maote: If the pad pins have not beean previously
greased and have not been remaved for a
while, they could well be very difficult o
withdraw. If this is the case, they will have (o
be drven out fram the back of the caliper. To
do fnis you will have lo revmove the caliper (soe
Section &), 55 otherwise the shock cowld
distort the disc. If you apply penetrating fuid

2.19a Fit the pads into the caliper. . .

2.19¢ Locate the correct end of the spring
under the pin. ..

217¢c ... then withdraw the pad pin and
remove the pad spring . . .

this will halp, bul make sure Aone gels on the
nads.

16 Dizplace the brake caliper (see Section 5).
There is no need to disconnect the brake
hose. Note that Yamaha recommand using a
naw pad spring when new pads are installed.

17 On 1985 to 2001 modeis remove the
brake pad ocover - use a flat-bladed
screwdriver 1o release itz clips If necessary
(zee illustration). On all models, remowve the
pad pin retaining clips, then withdraw the pad
pins from the caliper using a suitable pair of
pliers and nating how they fit through the pad
spring (see illustrations). Remove the pad
spring, noting how it fits. Withdraw the pads
fram the caliper bedy (see illustration). If
required and where fitted, remowve the antl-
chatter shim from the back of each pad,
noting how it fits.

18 Refer to Steps 4 to 9 above, applying the
instructions to the rear brake.

19 If removed, fit the anti-chatter shim onto
the back of each pad with the arrow pointing
in the direction of normal disc rotation. Inserl
the pads into the caliper so that the friction
meterial of each pad is facing the disc (see
illustration). Insert one of the pad pins,
miaking swre it passes through the hele in
each pad (see illustration). When filting the
pad spring, make sure the longer outer tangs
an the spring point forward in the dirsction of
normal disc rotation. Hook one end of the pacd
spring under the installed pin (see
illustration). Inser the other pad pin, pressing
down on the spring end so that the pin fits
over it (see illustration). Fit the retaining clips,

2.19d ... then press down the other end
and insert the other pin over it
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219 Sacure the pins with the clips . . .

using new ones if the old ones are damaged
ar deformead — if necessary, rotate the pad
pins to align their holes correctly (see
illustration). Check that everything is
correctly installed (see illustration 2.17h). On
1985 to 2001 models fit the caliper cover (see
illustration).

20 Install the brake caliper (see Section 51

21 Top up the rear master cylinder rosarvoir if
necessary (see Daily (ore-ride) checks),

22 Oparate the brake pedal several times fo
bring the pads into contact with the alsc.
Check the operation of the brake befora riding
the motercycle.

2

N

installation
Warning: The dust created by
A the brake system may centain

asbestos, which is harmful fo

your health. Never bilow it out
with compressed air and don't inhale any
of it. An approved filtering mask should be
worn whean working on the brakes. Do nod,
under any circumstances, use peiroleum-
based solvents to clean brake parts. Use
clean brake fluid, brake cleaner or
denaitured alcohol only.

3 Brake discs (front and rear) -
inspection, removal and

3.5a Front dizc balts [arrowed)

2.19% . . . then fit the cover

Inspection

1 Wisually inspect the surface of the disc for
score marks and other damage. Light
scratches are normal after use and won't
affect brake operation, but deep grooves and
heavy score marks will reduce braking
efficiency and accelerate pad wear. If a disc is
badly grooved it must bes machined or
renawad.

2 To check disc runout, position the bike on
its centrestand so that the wheeal belng
checked is off the ground. Mount a dial gauge
to a fork leg or on the swingamm, according to
wheel, with the plunger on the gasge touching
the surface of the disc about 10 mm (1/2 in)
from the outer edge. Rotate the wheel and
watch the gauge neadle, comparing the
reading with the limit listed in the
Specifications at the beginning of the
Chapter. It the runout is greater than the
service limit, check the wheel bearings for
play (see Chapier 1). If the bearings are worn,
rafew them (see Saction 14) and repaat this
check. It is also worth remaoving the disc (see
balow) and checking for buill-up corrosion
(see Step B) as this will cause runout, If the
runout is still excessive, the disc will have to
be renewed, although machining by an
engirear may be possible.

3 The disc must not be machined or allowed

3.5b Rear disc bolts (arrowed)

3.3 Checking disc thickness

to wear down to a thickness less than the
sarvice limit s listed in this Chapler's
Specifications and as sometimes marked on
the disc itself. Chack tha thickness of the
disc using a micrometer (see illustration). f
the thickness of the disc is less than the
service imit, it must be renewed. |n the case
of the front wheel, always menew the discs as
pair.

Removal

4 Remove the whesl (see Section 12 or 13).
Caution: Do not lay the wheel down and
allew it to rest on the disc — the disc cowld
become warped. Set the wheel on wood
blocks =o the disc doesn't support the
weight of the wheel.

5 Mark the relationship of the disc to the
wheel, so it can be installed in the same
position. Unscrew the disc retaining bolts,
logsaning them a littla at a time in a criss-
cross pattem to avols distorting the dise, then
remave the disc from the wheel [sea
fllustrations).

installation

6 Before Installing tha disc, make sure thers
i3 no dirt or corrosion whera the disc seats on
lhe hub, particularly right in the angle of the
seat, as this will not allow tha disc to sit fiat
whan it is bolted down and it will appear to be
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4.1 Brake hose banjo bolt (arrowed

warped when checked or when applying the
orake,

7 Instzsll the disc on the wheel, making sure
the directional arrow is on the outside and
pointing in the direction of normal (e
forward) rotation. Also note any R or L
marking on the front discs that dernotes on
which side of the whesl it must be mounted.
Align the previously applied matchmarks (if
you're reinstalling the ariginal disc).

8 Apply a suitable non-permanent thread
lscking compound to the threads of the disc
polts, and tighten them evenly in a criss-cross
pattern Lo the torque setting specified at the
beginning of the Chapter. Clean off all grease
fram the brake disc(s) using acetone or brake
systam claaner. IF a new brake dise has boen
installed, remove any protective coating from
Itz working surfaces.

9 Install the whael {see Section 12 ar 13).
MNate that when instaling a new disc always fit
new braks pads (sea Saction 2).

10 QOperate the brake lever/pedal several
limes b being the pads inbs contact with the
disz. Check the operation of the brakes

carefully before riding the Dike.
X
XN

4 Front brake calipers —
removal, inspection and

installation 5
Warning: If a caliper indicates the

need for an overhaul (usually due

toe leakimg fluid or sticky

oparation), all old brake fuld
should be flushed from the system. Also, the
dust created by the brake system may
contain asbestos, which is harmful to your
health. Never blow it out with compressed air
and don’ Inhale any of il. An approved
fittering mask showld be worn when working
an the brakes. Do not, under any
circumstances, use petroleum-based
solvents to clean brake paris. Use the
specified clean brake fuid, dedicated brake
cleaner or denatured alcohol only, as
deseribed, Use eare when working with brake
fluid as it can injure your eyves and it will
damage painted surfaces and plastic parts.
Removal

1 If the caliper is just being displaced and not

"
4.2 Brake hose holder bolt (arrowed)

completely removed or overhauled, do not
disconnect the brake hose, If the caliper is
being completely removed of overhadled,
unscrew the brake hose banjo bolt and
detach the hasa, noting its allgnmant with the
caliper [see illustration). Eithar plug the hosa
using another suitable short piece of hose
fitted through the eye of the banjo bolt (it must
be a fairly tight fit to sesl it properly), clamp it
using & hose clamp, or wrap a plastic bag
tightly arcund to minimise fluid loss and
pravent dirt entering the system. Discard the
sealing washers as new onas must ba used
on installation. Note: If you are planning io
overhaul the caliper and don't have a source
of compressed air fo blow out the pistons, just
lacsen the banjo bolt st this stage and
retighiter it hightly, The bike's hydraolic syslam
can then be used to force the pistons out of
the body once the pads have been removed.

4.3 Brake caliper mounting bolts (arrowed)

Disconnect the hose once the pistons have
been sufficiently displaced.

2 If the caliper is just being displaced
unscrew the bolt securing the brake hose
halder to the front fork (see illustration).

3 Unzcrew the caliper mounting bolts and
slide the caliper off the disc (see illus-
tration).

4 If the caliper is being overhauied, ramove
the brake pads (see Section 2).

Inspection

& Clean the exterior aof the calipar with
denaturad alcohal or brake system cleaner
[see ilustrations).

6 Using a flat piece of wood, block the
pistans on one side of the calipar in thair
bores and displace the opposite pistons eithar
by pumping them out by operating the front
brake lever, or by forcing them out using

4.5a Front brake caliper components - XJR1200 models

1 Bleed valve and cap 4 Dust seals
2 Pad spring 5 Piston seals
3 Pad pins & Pistons

7 Retaining clios
8 Brake pad cover
9 Brawe pads
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4.5b Front brake caliper components — XJR1300 models

1 Retaining cligs
2 Pad pin
3 Pad spring i1

& Pistons
Blead valve

compressed air (see ilustration). Remove
the saals (sea Staps T and B) from the bore of
the displaced pistons, then reinstall ths
pistans and block them using the wood, Now
displace the pistons from the other side wsing
the same method. Remove the wood and all
the pistons. Mark sach pisten head and
caliper body with a felt marker to ensure that
the pistons can be matched to thelr original
bores on reassembly. if the compressad air
method is used, direct the air into the fluid
inlet to force the pistons out of the body. Use
only low pressure 1o ease the pistons out and
make sure both pistons an the side
concerned are displaced at the same time. If
the air praseure is too high and the plstons are
forced out, the caliper and/or pistons may be
damaged.

4.6 Hold the wood firmly against the
pistens in the lower half of the caliper and
apply compressed alr to release the
pistons in the upper half

4 Brake pads and shims

7 Dust ssals
8 Pistor seals

Warning: Never place your
fingers in front of the pistons
in an attempt to catch or
protect them when applying
compressed air, as serfous injury could
resut.
Caution: Do not try to remove the pistons
by levering them out, or by using pliers or
any other grips. On XJR 1300 models do mot
attempt lo remove the caliper bore plugs
on the outside of the caliper. Do not
vnzcrew the callper body joining bolts and
separate the caliper halves.
T Remove the dust seal from each caliper
bore using a woodan or plastic tool. Discard
them as new ones must be used on
installation. If a metal tool is being usad, take
great cara not to damage the bores.

4.15 Slide the caliper onto the disc and
install the bolts

& Remove and discard the piston seaks in the
EAME wWay.

g Clean the pistons and bores with clean
brake fluid of the specified typa. I
comprassad air is available, use it to dry the
parts thoroughly (make sure it's filtered and
unlubricated).

Caution: Do not, under any circumstances,
use a pelroleum-based solvent te clean
brake parts.

10 Inspect the caliper bores and pistons for
signs of corrosion, nicks and burrs and loss of
plating. If surface defects are presant, the
caliper assambly must be renewed. If the
necessary  measuring equipment s
available, compara the dimansions ol tha
caliper bores to those specified at the
beginning of the Chapter, and install a new
caliper if necessary. If the caliper is in bad
shape the master cylinder should also be
checked.

11 Lubricate the new piston seals with claan
brake fluid and install them in their grooves in
the caliper bores. On XJR1300 modsls note
that two sizes of bore and piston are used
(sea Spacifications), and care must therefore
e taken to ensure that the comrect size seals
are fitted to the correct boras. The same
applies when fitting the new dust seals and
DISLONS.

12 Lubricate the new dust seals with clean
brake fluid and install tham in their grooves in
the calipar bores.

13 Lubvicate the pistons with clean brake
fluid and install them closed-and first into the
calipar bores. Using your thumbs, push the
pigtons ali the way in, making sure they enter
the bore squaraly.

Installation

14 If removed, install the brake pads (see
Saction 2).

15 If necessary, push the pistons a little way
back into the caliper using hand pressure on
tha pads or a piece of wood as leverage. Slide
the caliper onto the brake disc, making
sure the pads sit squarely cver the disc
[see illustration). Install the caliper
maunting bolis and tighten them to the torque
setting specified at the beginning of the
Chapter.

16 Fit the brake hose holder onto the front
fork and tighten the bolt.

17 I removed, connact the brake hose to the
caliper, using new scaling washers on each
side of the fitting. Align the hose as noted on
removal (see illustration 4.1). Tighten the
banjo bolt to the torque setting specified at
the beginning of the Chapter. Top up the
master cylinder reservoir with DOT 4 braka
fluid [sea Dally (pre-ride) checks) and
bleed the hydraulic system as described in
Section 2.

18 Cheack that there are no fluid leaks and
thoroughly test the operation of the brake
befora riding the motoreycle.
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5 Rear brake caliper - removal,

T,
ot
inspection and installation %
N
Warning: If a caliper indicates
the need for an overhaul (usually
due fo leaking fluid or sticky

A operalion), all old brake fluid

should be flushed from the system. Alsg,
the dust created by the brake system may
contain asbestos, which is harmful to your
health. Newer blow it out with compressed
air and don't inhale any of il. An approved
filtering mask should be worn when
waorking on the brakes. Do not, under any
circumstances, use petrofeum-based
solvents to clean brake parts. Use the
specified clean brake filuid, dedicated
brake cleaner or denatured alcohol only, as
described. Use care when working with
brake fluid as it can injure your eves and it
will damage painted surfaces and plastic
parts.

C .

5.1a Brake hose banjo bolt {arrowed) - 1985 to 2001 models

5.3a Rear caliper mounting bolts (arrowed)] - 1995 to 2001 models

Removal

1 i the caliper is just being displaced ard not
completely removed or overhauled, do not
disconnect the brake hose. If the caliper is
being completely removed or overhauled,
unscrew the brake hose banjo bolt and
detach the hose, noting its alignment with the
caliper [sea illustrations). Either plug the
hose using another suitable shorl pisce of
hosa fitted through the eye of the barjo bolt {it
must be g fairly tight fit to seal it properly),
clamp it using a hosa clamp, or wrap a plastic
bag tightly around to minimise fluid loss and
prevent dirt entering the system. Discard the
saallng washers as new ones must be used
an instaliation. Note: i you are planning to
ovarfaul the caliper and don't have a solvee
of compressed &ir fo biow out the pistons, just
loosen the banjo bolt at this slage and
retighten it ightly. The bike's hydraulic system
car then be used o force ihe pistons oul of
the body once the pads have been removed.
Disconnect the hose once the pistons have
beery sufficiently aisplaced.

5.2 Release the guide from the torgque arm
as described

2 Ifreguired, on 1995 and 1996 models, remove
the sphit pin from the bolt securing the brake
torgue amm to the caliper brackat, then unscrew
the nut and draw the brake hose guide off. Cn
18897 modals anward ralaasa the guide from the
torque arm by pressing its locating sars together
ard pulling it ul {ses ilustration).

3 Ungcraw the caliper mounting bolts and
slide the caliper off the disc [see illustrations).

5.3b Rear caliper mounting bolts (arrowed) = 2002-on models
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5.5 Rear brake caliper compaonents — 1985 to 2001 type shown

1 Pad cover & Brake pads and anti- 7 Dust seals

2 Retaimng clips chatter sfims & Piston seals
3 Pad pins & Pistons 9 Bised valves
4 Pad spring

4 If the caliper is being owverhauled, remove
the brake pads (see Section 2).

Inspection

5 Clean the exterior of the caliper with
denatured alcohol or brake system cleaner
|see illustration).
6 Llsing a fiat piece of wood, block the piston
on one side of the caliper in its bore and
displace the opposite piston either by pumping
It out 2y operating the brake pedal, or by forcing
it cut using compressed air (see illustration).
Remove the seals (see Steps 7 and 8) from the
bore of the displaced piston, then rainstall the
piston and block it using the wood. Mow
displaca the piston frem the ather side using
the same method. Remove the wood and the
pistons. Mark each piston head and caliper
body with a fell marker to ensure that tha
pistons can be matched to their crigingl bores
on reassemidy. If the compressed alr method Is
usad, diract the air into the fluid inlet to forea tha
pistons out of the body. Use only low pressure
10 ease Lha pistons out. If the air pressura is too
high and the pistons are forced out, the caliper
and/or pistons may be damaged.

Warning: Never place your

fingers in front of the pistons in

an attempt to catch or protect
them when applying compressed air, as
serious injury cowld result.

Caution: Do not try to remove the pistons
by levering them oul, or by using pliers or
any other grips. Do not vnscrew the callper
body joining boits and separate the caliper
halves. On 2002 models onward do not
attempt to rernove the caliper bore plugs
on the autside of the caliper.

7 Ramove the dust seal from each caliper
bore using a wooden or plastic tool. Discard
therm as new ones must be used on
installation. It a metal tool is being used, taks
great care not to damage the bores,

B Remove and discard the pislon seals in the
sSame way.

8 Clzan the pistons and bores with clean brake
fiuid of the specified type. f compressed air is
available, usa it to dry the parts thoroughly
(make sura s filterad and unlubrcated).
Caution: Do not, under any circumsiances,
use a petroleum-based solvent to clean
brake parts.

10 Inspect the caliper bores and pistons for
signs of corosion, nicks and burrs and loss of
plating. If surface defects are present, the
caliper assembly must be renewed. If the
necessary maasuring equipment is availabla,
compare the dimensions of the caliper bores
to thosa specified at the baginning of tha
Chapter, and install a naw caliper if
necessary. If the caliper is in bad shape the
master cylinder should also be checked.

5.6 Hold the wood firmly against the
piston in one half of the caliper and apply
compressed air to release the piston in the
opposite half

11 Lubrlcate the new pston seals with clean
brake fluid and install them in their grooves in
the caliper bores.

12 Lubricate the new dusl seals with clean
brake fluid and install them in their grooves in
the caliper bores.

13 Lubricate the pistons with clean brake
fluid and install them closed-end first into the
caliper bores. Using your thumbs, push the
pigtons all the way in, making sure they enter
the bore squaraly.

Installation

14 If removed, install the brake pads (see
Section 2).

15 If necessary, push the pistons a littke way
back into the caliper using hand pressure on
the pads or a pizce of woeod as leverage, Slide
the callper onto the brake disc, making sure
tha pads sit sgquarsly over the dise (see
illustration). Install the caliper mounting bolts
and tighten tham lo the lorgue selling
specifiad at the beginning of the Chapter.

16 On 1995 and 15996 models fit the brake
hose guide onto the torgue arm baoll, then it
the nut and tighten it to the specified torque
gatling. Fit a naw split pin inte the balt. On
later models fit the guide back into the arm
(see llustration 5.2)

17 It removed, connect tha brake hose to the
caliper, using new sealing washers on each
side of the fitting. Align the hose as noled on
removal (see illustration 5.1a or b}. Tighten
th banjo bolt to the torque setting specified
at the beginning of the Chapter. Top up the

5.15 Slide the caliper onto the disc and
install the bolts
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6.4 Slacken the reservoir cover SCrews

mastar cylindar reservair with DOT 4 brake
fluid (ssa Daily ([pre-ride) checks) and
bleed the hydraulic system as deacribed in
Seclion 9.

18 Check that there ara no fluid leaks and
tharoughly test the operation of the brake
before riding the motorcycla.

3

1 1 the master cylinder is leaking fluid, or if
the lever does not produce a firm feel when
the brake is applied, and bleeding the brakes
dogs not help {see Section 9], and the
hydraulic hoses and unions are all in good
condition, then master cylinder overnaul Is
recommended.
2 Before disassembling the master cylindar,
read through the entire procedure and make
sure that you have the correct rebuild kit
Also, you will nead same new DOT 4 brake
fluid, some clean rags and internal circlip
pliers. Note: Te prevent damage to the paimt
from spilied brake fiuid, afweays covsr the fuel
tank when working on the master cylinder,
Warning: Disassembly, ovartiaul
and reassembly of the brake
master cylinder must be done in
&8 spotlessly clean work area o
avold contamination and possible faifure of
the brake hydraulic system components.
Do not, under any circumsiances, use
petroleum-based solvents to clean brake
parts. Use the specified clean brake fluid,
dedicated brake cleaner or denatured
alcohol only, as described. Use care when
working with brake fluid as it can injure
your eyes and it will damage painted
surfaces and plastic parts.

Removal

Mote: If the master cylinder iz baing displaced
from the handiebar and nor being removed
compietaly or overhauiad, follow Steps 6
and 4 only.

3 Remove the rear view mimer {see Chagter 7).
4 Loosen, but do nol remove, the screws
holding the reservoir cover in place [see
illustration).

6 Front brake master cylinder
- removal, inspection and
installation

6.6 Disconnact the brake light switch

wiring connectors (A). Brake hose banjo
bolt (B)

5 Remove the frant brake laever (sea Chap-
ter ).

6 Disconnect the electrical connactors from
the brake light awitch (see illustration).

7 Unscrew the brake hose banjo bolt and
soparate the hosals) from the master oylinder,
noting the alignment. Discard the sealing
washers as they must be renewed. Either plug
the hosels) using another suitable short piece
of hose fitted through tha eye(s) of the banjo
unionis) (the hose must be a fairly tioht it 1o
seal it properly), clamp itthem using a hose
clamp, or wrap & plastic bag tightly around to
minimise fluld loss and prevent dirt entering
the systam.

8 Unscrew the master cylinder clamp bolis,
than lift the master cylinder and reserveir
away from the handlebar, noting how the
mating surfaces of the clamp slign with the
purch mark on the top of the handlebar (see
illustration).

Caution: Do not tip the master cylinder
upside down or brake fluid will Fun out.

8 Remove the reservoir cover, diaphragm
plate and rubber diaphragm. Drain the brake

6.8 Master cylinder clamp bolts (arrowed).
Mote the UP mark

fluid from the resarvair into a suitable
contalner. Wipe any remaining fluid out of tha
regervoir with a clean rag.

10 If required undo tha brake light switch
soraw and remove the switch, noting how it
fits.

Inspection

11 Caretully ramove the dust boot from the
and of the master cylinder and from around
tha piston, noting how it locates (see
illustration).

12 Push the piston in and, ueing circlip pliers,
remove the circlip from its groove in the
master cylinder and slide out the pislon
assembly and the spring, noting how they fit.
If they are difficult to remove, apply low
pressure  compressed air to the fuid
outlet. Lay the parts out In order as you
remove them to prevent confusion during
reassamibdly.

13 Clean all parts with clean brake fluid or
denatured alcohol. H compressed air is
available, use it to dry the parts thoroughly
{make sure it’s filtered and unlubricated).

Rubber boot

Circlip
Seal
Pisfon
Cup
Spring

o ooh R L PO~

6.11

Front master cylinder components
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6.21 Align the clamp mating surfaces with
the punch mark [arrowed) on the top of the
handlebar

Caution: Do nat, under any circumstancas,
use a petroleum-hased solvent to clean
brake parts.

14 Check the master cylinder bore for
carrosion, scratches, nicks and score marks.
It tha necessary measuring equipment is
available, compare the diameter of the bore to
that given in the Specifications Sectlon of this
Chapter. If damage or waar is evident, the
master cylinder must be renewed, If the
master cylinder is in poor condition, then the
calipers should be chacked as well. Check
that the fluid inlet and outlet ports in the
mester cylinder are clear.

15 The cdust boot, circlip, piston, seal, cup
and spring are included in the rebuild kit. Use
all of the new parts, regardless of the
apparent condition of the old ones. Assemble
and install them according to the layout of the
0id pnes

16 Lubricate the cup, seal and piston with
clean brake fluid,

17 Fit the spring and pigton aszembly into
tha master cylindar, with the wide and of the
spring going in first. Make sure the lips on the
cup and =zeal do not turn inslde aut when they
anter the bore. Depress the piston and instsll
the new circlip, making sure that it locatas n
the groovea in the master cylinder,

18 Apply some silicone grease 1o the inside
of the rubber dust boot, then install it, making
sure it is seated properly in the grocve in the
master cylinder and arcund the plston.

19 Inspect the reservair rubber diaphragm
and renaw it if it is damaged or deterioratad.

T ok T

7.3a Reservoir hose clamp [arrowed)

. t_ = .,
[ = N
6.25 Make sure the diaphragm is correctly
seated belore fitting the plate and cover

Installation

20 If removed, locate the brake light switch
or the underside of the master sylinder and
sacure it with the screw,

21 Attach the master cylinder to the
hendlabar and fit tha clamp, with its UP mark
facing up (see illustration 6.8). Align the top
mating surfaces of the clamp with the punch
mark on the top of the handlebar, then tighten
the top bolt first, then the bottom bolt, to the
tornue setting spacified at the baginning of
tha Chagter (zee illustration).

22 Connect the brake hosa(s) to the master
cylinder, using new sealing washers on each
side of the unionig), and aligning the hoseis)
as noted on ramoval (see illustration 6.6).
Maote that on the double hose fitting used on
1285 10 1998 and 2002-on models, there is a
sealing washer on each side of the unions,
making three washers in all. Tighten the banjo
bolt to the torgue setting specified at the
heginning of the Chapter.

23 Install the brake lever (see Chapter 5).
Connact the brake light switch wiring.

24 Fill the fluid reservoir with new DOT 4
brake fluid as described in Oaily (pre-ride)
checks. Refer to Section 9 of this Chapter and
blaad tha air from the system.

25 Fit tha rubber diaphragm, making sure it is
carrectly seated, the diaphragm plate and the
cover onto lhe resarvair (see illustration).

26 |Install the rear view mirror (see Chapter 7).
27 Check the operation of the frant brake
and brake light before riding the motorcycle.

7.2b Undo the screw and displace the
reservoir . . .

7 Rear brake master cylinder —
remeoval, inspection and
installation

.5&
ﬂ‘
R

1 If the master cylinder is leaking fluid, or if
the lever does not produce a firm feel when
the brake is applied, and bisading the brakes
does not help (ses Section 9), and the
hydraulic hoses and unicns are all in good
condition, then master cylincer overhaul is
recommended.
2 Belore cisassembling tha master cylinder,
read through the entire procedure and make
sura that you have the correct rebuild kit
Alzn, you will nead saoms naw DOT 4 brake
fluid, some clean rags and irternal circlip
pliers. Note: To prevent damage to the paint
from spilled brake fluid, always cover the
surrounading compenents when warking on
the master cylinder.
Warning: Disassembly, overhaul
and reassembly of the brake
master cylinder must be done in
a spotlessly clean work area to
avoid contamination and possible failure of
the brake hydraulic system components.
Do not, under any circumstances, use
petroleum-based solvents to clean brake
parts, Use the specified clean brake fluid,
dedicated brake cleaner or denafured
alcohol only, as described. Use care when
working with brake fluid as it can injure
your eyes and it will damage painted
surfaces and plastic parts.

Removal

3 If available, fit a brake hnose clamp onto the
master cvlinder reservoir hose. Detach the
hoze from the union aon tha master cylinder,
being prepared to catch any drops of fluid
with a rag (see illustration). If a clamp iz not
available, allow the reservoir to drain info a
suitable contalner. If you do this, you may
have to remove the fight-nand side panegl (see
Chapter 7), undo the reservoir mounting
screw and displace the reservoir, then
unscrew the cap and remove the diaphragm
plate and diaphragm to act as a vent (see
illustrations). Refit the diaphragm, plate and
cover afterwards and remount the reservoir,

. . . and remove the cap, plate and
diaphragm

T.3c
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7.4 Brake hose banjo bolt (arrowed)

4 Unscrew the brake hoss banjo bolt and
separate the hose from the master cylindar,
noting its alignmeant (see ilustration). Ciscard
the two sealing washers as they must be
renawed, Either plug the hese using another
suitabie short piece of hose fitted through the
aye of the banjo union (it must be a fardy tight fit
to saal it propearhy), clamp it using a hose clamp,
of wrap & plastic bag tightly around to mnimiza
fluid loss and prevent dirt entering the system.
8 Remowve the split pin and washer from the
cleviz pin securing the brake pedal to the
master cylinder pushrod, then remove the
clevis pin and separate the padal from the
pushrod {see illustrations)

B Lnscrew the two bolts securing the mastar
cylinder to the brackat ard remove the master
cylinder (see illustration).

Inspection

7 If required, mark the position of the clevig
locknut on the pushrod, then slecken the
locknut and thread the clevis and its base nut
off the pushrod (see illustration).

8 Dislodge the rubber dust boot from the
basza af the master cylinder and fram around
the pushrod, noting how it locstas, and slida it
cown the pushrod (see illustration)

8 Push the pushrod in and, using circlip
pliars, ramowe the circlip from its greove in the
master cylinder and slide out the pushrod,
piston assembly and the spring, noting how
they fit. If they are difficult to remove, apply
low pressure gomprassed air to the fluid
outlet. Lay the parts out in the proper order to
pravant canfusion during reassamblhy.

10 If required, remove the fluid reservoir hosa

_ s \
T.6 Master cylinder mounting bolts
(arrowed)

7.5a Remove the spiit pin and washer
{arrowed) . . .

union from the master cylinder, Discard the
bush az a new ana must ba used. Inspect the
reservoir hose for cracks or splits and renaw it
if necessany.

11 Clean all of the parts with clean brake flukd
or denatured alcohol.

Caution: Do not, under any circumslances,
use a petraleum-based solvent ta clean
brake parts. If compressed air is available,
use it to dry the parts thoroughly (make
sure it's filtered and unfubricated).

12 Check the master cylinder bore for
corrasion, scratches, nicks and score marks.
If the necessary measuring eguipment is
available, compare the diameter of the bora 1o
thzt giver in the Specifications Section of this
Chapter. If damage or wear is evident, the
mastar cylinder must be renewed. If the
mastar eylinder Is In poor conditicn, then the
caliper should be checkad as weil.

13 The dust boot, pushrod, circlip, piston,
seal, cup and spring are included In the
rebuild kit Use all of the new parts, regardless
of the apparaent conditlon of the old ones.
Assemble and install them eccording to thea
layout of the old anas.

14 Lubricate the cup, seal and piston with
clean birake flukd.

15 Fit the spring and piston assembly into
the master cylinder. Make sure the lips on the
cup and seal do not tumn Inside out when they
enter the hare.

16 Apply some silicone grease to the end of
the pushrod and fit it into the master cylinder,
Depress the pushrod, then install the new
circlip, making sure it is properly seated in the
qrooyea,

7.7 Locknut (&), clevis (B), base nut (C)

7.8b ... then withdraw the clevis pin
jarrowed)

17 Install the rubber dust boot, making sure it
iz seated properly in the groove in tha mastar
cylindar and around the pushrod,

18 If remowved, fit the fluid reservoir hose
unlon using a new a bush.

18 If removad, thread the clevis locknut, the
clevis and its base nut onto the master
cylindar pushrod end (see illustration 7.7).
Position the clevis as noted on removal, then
tighten the clevis locknut securely.

7.8 Rear master cylinder components

1 Rubber boof 5 Plston
2 Circlip 6 Cup
3 Pushrod 7 Soring
4 Sep
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Installation

20 Fit the master cylinder onto the footrest
brackat and tighten its mounting bolts to the
torgue seiting specified at the beginning of
the Chapter.

21 Align the brake pedal with the mastar
cylinder pushrod clevis, then slide in the clevis
pin, fit tha washer and sacura it Using a naw
split pin, bending its ends secursly |see
illustrations 7.5b and a).

22 Connect the brake hose to the master
cylinger, using a rew sealing washar on each
side of the union. Align the hose as notad on
removal and tighten the banjo bolt to the
specified torque setting (see illustration 7.4).
23 Connect the reservoir hose to the union
on the master cylinder and secura it with the
clip. Check that the hose iz secure at the
raservoir end as well. If the clips have
weakanad, use new cnes, If used on ramoval,
release the hose clamp.

24 Fill the fluid reservoir with new DOT 4
brake fluid {see Daily (ore-ride} checks) and
blaad tha system following the procedure in
Saction 9,

25 Check the operation of the brake and
brake light carefully before riding the
miotorcycle.

8 Brake hoses and unions - "
inspection, removal and '

inspecti X
installaticn

EN

Inspection

1 Brake hose condition should be checked
regqularty and tha hoses ranewesd at the
specified interval {see Chapter 1L

2 Twist and flex the rubber hoses while
lopking for cracks, bulges and seeping fluid
(see illustration). Check extra carefully
around the arsas wheare the hoges cannact
with the banjo fittings, as these are common
areas for hose failure.

3 Inspect the banjo union fittings connected
to the brake hoses, and on 1999 to 2001
models the hosa splitter (bolted to the bottom
voke) for the front brake aystem. If the fittings
ara rustad, scratched or cracked, renaw them.

9.5a Front brake caliper bleed valve

8.2 Check the brake hoses for cracks and
signs of deterioration

Renewal

Warning: Use care when
working with brake fluid as it
can injure your eyes and it will
darmmage painted surfaces and
plastic parts.
4 The braks hoses have banjo union fittings
oneach end. Cover the surrounding area with
plenty of rags and unscrew the banjo bolt at
each end of the hose, noting its alignmeant
(see illustrations 4.1, 5.7a or b, 6.6 and 7.4).
Fres tha hozes from ary clips or guides and
remove them, Discard the sealing washers as
new ones must be used. Mote that on the
front master cylinder double hose fitting on
1995 1o 1998 and 2002-on models thers is a
sealing washer on each side of the unions,
making threg washers in all.
5 Position the new hose, making sure it isn't
twisted or otherwise strained, and abut the
tab on the hose union with the lug on the
component casting, where prasant. Otherwise
align the hose as noted on removal, Install the
hose banjo bolts usling new sealing washers
on both sides of the unions. Tighten the banjo
bolts to the torgue setting specified at the
beginning of this Chapter.
6 Make sure the hoses are commectly aligned
and routed clear of all moving components.
Flush the old brake fluid from the system, refill
with nesw DOT 4 brake fluld (see Daily (ore-ride)
checks) and blead the air from the systam (soa
Section 9). Check the operation of the brakes
carefully batore ricking the molorcycla,

9.6b Rear brake caliper bleed valve

9 Brake system - i
bleeding and fluid renewal E‘%‘.
ay

Warming: Use care when

working with brake fluid as it
can injure your eyes and it will
damage painted surfaces and
plastic parts.

Bleeding air from the system

1 Bleeding the brakes is simply the process of
rermaving all the air bubblas frarm the brake fluid
reservoirs, the heses and the brake calipers,
Bleading is necessary whenever a brake system
hydraulic connection is logsened, when =
compaonent o hose is renewed, or when the
master cylnder or caliper is ovarhauled. Leaks
in the system may also allow air to entar, but
leaking brake fluid will ravesl their presence and
warn you of the nesd for repair.

2 To blead the brakes, you will need some
naw DOT 4 brake fluid, a length of clear vinyl
or plastic tubing, a small container partialhy
filled wilh clean brake fluid, some rags and a
ring spanner to fit the brake caliper bleed
valves,

3 Cover the fusl tank, front mudguard, tail
light cover and other painted components to
prevent damage in the evant that brake fluid is
spilled.

4 Remove the reservolr cover of cap,
diaphragm plate and diaphragm (see Daily
(pre-ride) checks) and slowly pump the brake
levar or pedal a few timas, until no air bubbles
can be seen floating up from the holes in the
bettom of the reserveir. Ceing this bleeds the
air from the master cylinder end of the line.
Loosehy refit the resenvoir cover.

5 Pull the dust cap off tha blead valve (sea
illustrations). Attach cne end of the clear
viryl or plastic tublng to the bleed valve and
submearge the other end in tha brake Muld in
the container {see illustration). Mote that the
rear calipar has two blead valves.

6 Remove the reservoir cap or cover and
chack tha fluid level, Do not allow the fluid
level to drop below the lower mark during tha
bleeding process.

o A, b
8.5¢ To bleed the brakes, you need a
spanner, a short section of clear tubing, and
a clear container hali-filled with brake fluid
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7 Carefully pump the brake lever or padal
three or four times and hold it in {front) or
down (rear) while opening the caliper bleed
valva. When the valve is opened, brake fluid
will flow aut of the caliper inte the clear Wibing
and the lever will move toward the handlsbar
or the pedal will move down.

8 Retighten the bieed valve, then releass the
brake lever or pedal gradually. Repeat the
process unlil no air bublbdes are visible in the
brake fluid leaving the caliper and the lever or
padal is firm when applied. On completion,
disconnect the blesding eguipment, than
tighten the bleed valve to the torque satting
spacified &t the beginning of the chapter and
inatall the dust cap. Repest the procedure an
the other caliper (front brake) or other bleed
valve on the caliper (rear brake).

9 Inztall the diaphragm, plate and cover or
cap assembly, wips up any spilled brake fluid
and check tha enfire system for leaks.

M Ifit's not possitie to produce
balllld . firm feel to the lever or
m pedal the fluld my be
aerated. Let the brake fluid
in the system stabilise for a few hours
and then repeat the procedure when
the tiny bubbles in the system have
seflled out. Also check to make sure
that there are no ‘high-spots’ in the
brake hose in which an air bubble can
become trapped = this will occur most
often in an incorrectly mounted hose
unign, but can also arise through
bieeding the brakes while some of the
brake system components are at such
an angle to encourage this. Reversing
the angle or displacing and moving the
offending component around will
normally dislodge any frapped air.

Fluid renewal

10 Changing the brake fluid is a similar
process to bleeding the brakes and requires
the same materials plus a suitable tool for
siphoning the fluid out of the hydraulic
reservair. Also ansura that the container is
largs encugh to take all the old fluid when it s
flushed out of the system.

11 Cover tha fuel tank, front mudguard, tail
light cover and other painted components to
prevent damags in the event that brake fluid s
spillad.

12 Pull the dust cap off the bleed valve (see
illustrations 9.5a or b). Attach one end of the
clear vinyl or plastic tubing to the blead valve
and submerge the other end in the brake fluid
in tha containar (see illustration 9.5c).

13 Remove the reservoir cover or cap,
diaphragm plata and diaphragm (see Daily
{pre-ride) checks) and siphon the old fluid out
of the reservolr. Fill the reservoir with new
brake Fluid.

14 Carefully pump the brake lever or pedal
three or four times and hold & in (front) or

down [rear) while opening the caliper blead
valve, Whan the valve is opened, brake fluid
will flow out of the caliper into the clear tubing
and the lever will move toward the handlebar
of the pedal will move down,

15 Ratighten the bleed valve, then release
the brake lever or pedal graduslly, Keep the
reservoir toppad-up with new fluid to above
the LOWER level at all times or air may
enter the system and greatly increase the
length of the task. Repeat the process until
new fluid can be seen emerging from the
blead valve.

N Od brake fluid is invariably
much darker in colour than
new fluid, making it easy lo
see when all old fluid has
| been expelfed from the system.

16 Disconnect the hose, then tighten the
bleed valve 1o the specified torque setting and
install the dust cap.

17 Top-up the reservoir, install ths
diaphragm, diaphragm plate and cap, and
wipe up any spilled brake fluid. Check the
antire systam for fiuld leaks.

18 Check the operation of the brakes before
ricing the motorcycle,

10 Wheels -
inspection and repair

HF

1 Positicn the motorcycle on ils centrestand.
When checking the front wheel, support the
bike zo that it iz raized off the ground.
Clean the wheels thormoughly to ramowve
mud and dirt that may interfere with
the inspaction procedure or mask detacts.
Make a general check of the wheels (see
Chapter 1) and tyras (see Dafy [pre-ride)
checks)

10.2 Check the wheel for radial (out-of-
round) runout (A) and axial (side-to-side)
runout (B)

2 To check axial (side-to-sice) runout, attach
a dizl gauge to the fork shder or the swingarm
and position its stem against the side of the
rim (see illustration). Spin the whesl
slowly and check the amount of runout
at the rim. To accurately check radial (out of
round) runcut with the dial gauge, ramove
the whaeal from the machine, and the tyre
from the wheel. With the axla clamped in a
vice and the dial gauge positicned on the top
of the rim, rotate the whael and check the
FLinGLL.

3 An easier, though slightly less accurate,
method is to attach a stiff wire pointer to the
fork slider or the swingarm and position the
end a fraction of an inch from the
wheesl (where the wheel and tyre join). i the
whesal is true, the distance from the pointer 1o
tha rim will ba constant as the wheel is
rotated,

4 Visually inspect the whesls for cracks
flat spots on the rim, and other damage.
Look wvery closely for dents in the area
whera the tyre bead contacts the rim.
Dents in this area may prevent complete
sealing of tha tyre against the rim, which
leads to deflation of the tyre over a period of
tirms.

5 If camage is evident, or if runout in either
diraction is excessive, the wheel will have to
be renewed. Never attempt to repair a
damaged cast alloy wheel, Note: If whee!
runout is excessive, check the wheel bearings
and axie very carefully before renewing the
whes!.

11 Wheels - alignment check

2

1 Misalignment of the wheels, which may be
due to a cocked raar wheael of a bent frame or
fork yokes, can cause strangse and possibly
serious handling problems. If the frame or
yokes gra at fault, repair by a frame specialist
or renawal of the damaged parts is the only
altermative.

2 To check tha allgnment you will need an
aseistant, a langth of string or a perlactly
straight piece of wood and a ruler. A plumb
hbob or other suiiable weight will also be
required.

3 Place tha bike on its centrestand. Measure
the width of both tyres at their widest points.
Subtract the smaller measuremeant from the
larger measurement, than divide the
differences by two, The result is the amount of
offset that should exist hetweaean the front and
rear tyras on both sides.

4 If a string is used, have your assistant hold
one end of it about halfway between the floor
and the rear axle, touching the rear sidewall of
thie tyre.

5 Run the ather end of the string forward and
pull it tight g0 that it is roughly paraliel to the
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Fi: #lring hors

O2IM))

Sdring hald taut

Haold string 50 1hat thass
distancas am agual

Hoor [see illustration). Slowly bring tha string
into contact with the front sidewall of the rear
tyre, then turmn the front wheed wuntil it is parallel
with the string. Measure the distance from the
front tyre sidewall to the string.

6 Fepeat the procedure on the other side of
the motorcycle. The distance from the front
tyra sidewall to the string should be equal on
both sides.

T As previously mentioned, a perfectly
straight length of wood or metal bar may be
substituted for the string (see illustration).
The procedure is the sama.

8 If the distance betwaen the string and tyre
15 greater on ane s:de, or if the rear whaal
appears to be cocked, refer to Chapter 1 and
check that the chain adjuster markings are in
the same position on each side of the
Iwingarm.

9 If the front-to-back alignment is correct,
the wheels sfill may be out of alignmen:
varticalty.

10 Using a plumb bob, or other suitable
weight, and a length of string, check the rear
wheel to make sure (L is vertical. To do thig,
hold the string against the tyre upper sidewall
and allow the weight to settle just ol the fioor.
Whaen the string touches both the upper and
lower tyre sidewalls and Iz perfectly

straight, the whael i vartical. i it is not, place
thin spacers undar one lag of the stand until
itis.

11 Oneca tha rear wheel is vertical, check the
front wheel in the same manner. |f both
wheals are not parfactly vertical, the frame

12.3 Unscrew the ring and detach the
cable

Cniegh for contact hers

11.5 Whes! alignment check using string

andfor major suspension components are
bant.

12 Front wheel -
removal and installation

s

Ramovwval

1 Position the motorcycle on its cantrestand
and support it s that the front whesl ig off the
ground. Always make sure the motorcycle is
properly supported.

2 Dizplace the front brake calipers (see
Section 4). Support the callpers with a cable
tie or a bungee cord so that no strain is placed
on their hydraulic hoses, There is no nead to
disconnact tha hoses from the calpers. Note:
Do not operate the front brake lever with the
calipers removed.

3 Unscraw the knurled ring securing the
speadometer cable to the drive housing and
detach it, noting how it loccales (see
illustration).

4 Slacken the axle clamp bolt on the bottom
of the right-hand fork, than unscrew the axle
(see illustration).

& Suppaort the wheal, then withdraw the axle
from the right-hand side, using a drift to tap it
out if necessary, and carafully lower the whael
(sea illustration).

& Remove the speedometer drive housing
from the left<hand side of the whesl, noting
Fow it fits, and the spacer from the right-hand

S = i I#: = S|
12.4 Slacken the axle clamp bolts [4), then
unscrew the axle (B)

— r
At
B Distance balwean
gauge and tyra miust
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and front and back
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11.7 Wheeal alignment check using a
straight edge

12.5 Withdraw the axle and remove the
wheel
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12.6a Remove the speedometer drive
housing . ..

12.11b Tighlen the axle to the specified
torque

side, noting which way rocund it fits (see
ilustrations).

Caution: Don’t lay the wheel down and
allow it to rest on a disc - the disc could
become warped. Sel the wheel on wood
blocks so the disc doesn't support the
weight of the wheel,

T Check that the axle is straighi by rolling it
on a flat surface such as a piece of plate glass
(first wipa oft all old grease and remove any
corrogion using wire wool). If the aguipment is
availabla, place the axle in V-blocks and
cnack it for runout wsing a dial gauge. It the
axle is bent. renew it

8 Chack the concition of the wheal bearings
[zee Section 14)

Installation

9 Apply a smear of grease to the inside of the
speadomeater drive housing and the wheel
spacer, and also to the ocutside whera theay fit

13.2 Slacken the nut (arrowed)

12.15 Make sure the inner cable end
locates correctly before tightening the ring

inte the wheel. Also apply a thin coat of
grease to the axle.

10 Manoeuvre the wheel into pasition
betwean the fork sliders. Fit the speedomsater
drive housing into the left-hand side of tha
wheel, locating the drive plate tabs into its
outouts [see illustration 12.6a). Fit tha spacer
irte the right-hand side, with its narrow end
on the inside (see illustration 12.6b).

11 Lift the wheel into place, making sure the
drive housing and spacer remain in position,
and that the housing is positioned so that the
lug on the bottom of the fork is betwesn the
stoppers on the housing (see illustration).
Slide the axle in from the rght-hand side and
tighter it to the lorque setting specified at the
beginning of the Chapter (see illustration).
Check that the wheel spins freehy.

12 Lower the front wheal to the ground, then
install the brake calipers (sea Saction 4)

13 Apply the front brake a few times to bring

13.3 Unscrew the nut and remove the
washer and marker

12.11a Make sure the lug (arrowed) locates
between the stoppers on the drive housing

tha pads back into contact with the discs
Move the motorcycle off its stand, apply the
front brake and pump the front forks a few
timas to sattle all componeants in position.

14 Mow tighten the axle clamp bolt on the
bottorm of the right-hand fork to the specified
torgue setting.

15 Connect the speedometer cable to the
drive housing, making sure it locates
correctly, and tighten the knured ring to
secura it (see illustration).

18 Check for comect operation of tha brakes
before nding the motorcycle,

13 Rear wheel -
removal and installation

FFT

Removal

1 Position the motorcyecle its centrestand so
that tha wheel 15 off the ground.

2 On XJA1200 models ramove the split pin
frarn the Dolt securing the brake torgue am o
the rear brake caliper. On all models slacken
the nut on the bolt securing the brake torque
arm to the rear brake caliper (see
illustration)

3 Unscrew thae axle nut and remove the
washer and laft-hand chain adjustment
marker (see illustration).

4 Support the wheel (a good way to do this is
to slide your foot part way undar it} then
withdraw the axle along with the adjustment
markar from the right-hand side (see
illustration). Gently lower the whesl to the

13.4a Withdraw the axle and lower the
wheel ...
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13.4b ... and disengage the chain from

the sprocket

ground, making sure na strain is placed on the
brake hose az the caliper lowers with it, then
disengage the chain from tha sprocket and
draw the wheel back so the disc is clear of the
caliper and remova the whesl ([see
lllustration). Note how the axle passes
thraugh the callper mounting brackes,

5 Remowvsa the spacar from each side of the
wheel, noting which fits where (see
illusirations}.

Caution: Do not lay the wheel down and
allow it te rest on the disc or the sprocket —
they could become warped. Sel the wheel
oft wood bBlocks so the disc or the sprocket
doesn’'t support the weight of the wheel.
Do not operate the brake pedal with the
wheel removed.

6 Check that the axle is straight by rolling it
on a fiat surface such as a piece of plate glass
[first wipe off all old grease and remove any
COFrasinn using wire woal). I the aquipmant is
available, place the axle in V-blocks and
check for unout using a dial gauge. If the axle
is bent, renew it.

T Cheack the conditlon of the grease seals and
wheel bearinga (see Section 14},

Installation

8 Apply a smear of grease to the insida of the
wheel spacers, and also to the autside whare
thay fit into the wheel. Fit the narrow diametar
spacer into the right-hand side of the wheal,
and the wider spacer into the left-hand side
[see illustrations 13.5a and b).

9 Push the pistons a little way back into the
bBrake caliper using hand pressure of a piece
of wood on the pads as leverage.

13.130b ..

. then fit the left-hand marker . . .

, /
12.5a Remove the spacer from the right-
hand side .. .

10 Slide the right-hand adjustment marker
onto the axle, making sure it Is the right way
round.

11 Manoeuvre the wheel so that it is in
betwean the ends of the swingarm and move
it forward s that the brake disc slides into the
caliper, making sura tha pads sit squarely on
gach side of the disc [see illustration).
Engage the drive chain with the sprocket (see
illustration 13.4b}.

12 Lift the wheel into position, making sura
the caliper stays on the dise and the caliper
bracket is correctly aligned with the wheal and
the swingarm, and the spacers remain
comectly in placs in the wheael, than slida the
axla through from the right, making sure it
passes through the calipar mounting bracke:
[see illustration 13.4a).

13 Push the axle all the way through, locating
the adjustment marker horizontaly in the
swingarm and the axle head flats in the cutout

13.11 Make sure the disc slots squarely
between the brake pads

13.13c

. « - the washer and the nut

13.5b ..
noting which fits where

. and from the left-hand side,

in the adjustmant marker |{see illustration).
Check that evarything is comactly aligned,
then fit the left-hand side adjustment marker,
ggain locating it horizontally in the swinganm,
thie washer and the axle nut, but do not ighten
it vet (see illustrations). If it is difficult to insert
the axle due to the tension of the drive chain,
back off tha chaln adjusters (3ee Chapter 1).
14 Adjust the chain slack as described in
Chapter 1.

15 Tightan the axle nul o the torque setting
specifiad at the beginning of the Chapter (see
illustration).

16 Tighten the brake torgue arm nut to the
specified torque setting. On XJR1200 models,
fit a mew zpiit pin into the bolt and bend its
ends securaly.

17 Operate the brake pedal several times to
bring the pads inte contact with the disc.
Check the operation of the rear brake carefully
before riding the bike.

13.13a Make sure the axle head and
adjustment marker locate correctly . ..

13.15 Tighten the axle nut to the specified
torgue
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14.3a Lever out the grease seals . . .

14 Wheel bearings — remaoval,
inspection and installation

Vi dia

Front wheel bearings

Note: Always renew the wheel bearings in
palrs, Never ranew the bearnngs individually.
Avaid using a high pressure cleanar on the
wheel bearing arca.

1 Remowe the front wheal (see Saction 12).

2 Set the wheel on blocks so as not to allow
the weight 1o rest on the brake disc.

3 Lever out the greasa saal on each side of
the wheel using a flat-bladed screwdriver,
taking care not to damage the rim of the hub
(see illustration). Discard the seals if they are

14.4a Knock out the bearings using
adrift...

i
)"

14.9 A socket can be used to drive in the
baaring

damaged or deteriorated. Lever out the
retainer plate on the left-hand side of the
whaal and remove the speadometer driva

HAYNES Posftion a plece of wood
against the wheel fo prevent

m the screwdriver shaft
damaging it when levering
the grease seal out.

plate, noting how it fits (see illustrations).

4 Using a metal rod (prefarably a brass drift
punch) inserted through the cantra of the
upper bearing. tap evenly around the inner
race ol the lower bearing to drive it from the
hub (see illustrations). The bearing spacer
will also come out.

14.11 Press the retainer plate onto the
drive plate

14.3¢ ... and remove the drive plate

5 Lay the whaal on Its other side 20 that the
remaining bearing faces down. Drive the
bearing out of the wheal using the same
tachnigue as above.

& If the bearings are of the unsealed type or
are only sealed on one side, clean tham with a
high flash-paint solvent (one which wan’t
leave any residue) and blow them dry with
compressed air {don't let the bearings spin as
you dry them). Apply a few drops of ol to the
bearing. Mate: If the bearing is sealed on bolh
sides don't atfemnpt to ciean i,

LIVLIS-E Refer to Tools and Workshop

m Tips [Section 8) for more

information about bearings.
7 Hold the outer race of the bearing and

ratate the innar raca — if the beanng doesn't
turn smoothly, has rough spots or is naisy,
renawv I1.

8 If the bearing is good and can be re-used,
wash it in solvent once again and dry it, then
pack lhe bearing with graasa.

9 Thorgughly clean the hub area of the wheel.
Install the left-hand bearing into the recess in
the hub, with the marked or sealed side facing
outwards. Lising the old bearing {if new ones
ara baing fitted), a bearing driver or a sockat
large enough to contact only the outer race of
the bearing, drive it in until it's completely
seated (sea illustration).

10 Turn the wheel over and install the bearing
spacer. Drive the other bearing into place as
descrbed above.

11 Fit the speedometer drive plate into the
left-nand side of the wheel, with tha drive tabs
facing out and aligning the flat tabs with the
cutouts in tha hub (ses lllustration 14.3c).
Press the retainer plate onto the drive plate
(see illustration).

12 Apply a smear of lithium based grease to
the lips of the seals, then press them inte the
wheal, using a seal or bearing driver or a
suitable socket to drive them into place if
necassary (see illustration). Az the seals sit
flush with the top surface of their housing,
using a piece of wood as shown  will
automatically set tharm flush without the Ask of
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14.12a Press or drive the seal into place

setting them too deep and having 1o lever them
out again (see llustration). When the whesl s
installed the speedameter drive housing will
automatically set its seal deeger if naeds ba,
13 Clean off all grease from the brake discs
using acetone or brake systam cleaner then
Install the wheal (ses Saction 12),

Rear wheel bearings

Note: Always renew the wheel bearings in
pairs. Never renew the bearings indivioually.
Avaid using a high pressure cleaner on the
wiraa! bearirg ared.

14 Remove the rear whael (see Section 13).
Lift the sprocket coupling out of the left-hand
side of the wheel, taking care not to lose its
inner spacer if it is loose (see llustration).

15 Set the wheel on biocks 50 as not to alow
the weight of the whesl to rest on the brake disc,
16 Lever out the greaze seal on the right-hand
sida of the whaal using a flat-bladed
screwdriver, taking care not to damage the rim
af the hub (see illustration 14.3a). Discard the
sedl &5 a new one should be used.

Posgition & piece of wood
against the wheel to prevent

| HINIT the  scrowdriver  shaft
damaging il when levering
the grease seal out.,

17 Using a metal rod {preferably @ brass drift
punch) inserted through the centra of the
right-hand bearing, tap evenly around the
Inner race of the left-hand bearing to drive it
from the hub (see illustrations 14.4a and b).
The bearing spacer will also come out,

14126 Using a piece of wood as shown
automatically sets the seal flush

18 Lay the wheel on its other side so that the
remaining bearing faces down. Drive the
bearing out of the wheel using the same
technique as above.

19 Refer to Steps 6 to 8 above ard check the
bearings.

20 Thoroughly clean the hub area of the
wheel. First install the right-hand bearing into
its recess In the hub, with the marked or
sealed side facing outwards. Using the ald
bearing {if new ones are being fittad), a
bearing driver or a socket large enough to
contact only the outer race of the bearing,
drive it in sguarely until it's complately seated
{see illustration 14.21).

21 Turn the wheel over and install the bearning
spacer. Drive the left-hand side bearing Into
place as described above (see illustration).
22 Apply a smear of grease to the lips of the
new graase seal, and press it into the right-hand
side of the wheel, using a seal or bearing driver, a
suitable socket or a flat piece of waood 1o drive it
into place f necessary (see illustration 14.12a).
As the saal sits fiush with the top surface of the
hausing, using a piece of wood as shown will
automatically set it flush without the risk of
selting it too deap and having Lo kever it out again
(see illustration 14.12b).

23 Clean off all grease from the brake disc
using acetona or brake system cleaner. Fil tha
sprocket coupling assembly onta the wheel
making sure its spacar is in place. install the
wheel (see Saction 13).

Sprocket coupling bearing

24 Remowve tha rear wheel (sae Section 13).
Lift the sprocket coupling out of the wheel,

14.21 A socket can be used to drive in the
bearing

taking care not to lose its inner spacer if it ks
loose (see illustration 14.14).

25 Usirg a flat-bladed screwdriver, lever out
the grease seal from the outside of the
coupling (see illustration).

= i
Position a piece of wood

. against the sprocket

Hm'r coupling to prevent the
screwdriver shaft damaging

it whan levering the grease saal oul.

28 Remove the spacer from the inside of the
coupling bearing, noting which way round it
fits. The spacer could be a tight fit and may
hawve to ba driven out from the oulside using a
suitable socket or pece of tubing (see
illustration). Support the coupling on Blocks
of wood to do this,

27 Support the coupling on blocks of wood
and drive the bearing out from the inside using
a bearing driver or socket (see illustration).

14.26 Remove the spacer from inside the
coupling

14,27 A socket can be used to drive the
bearing out . ..
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14.29

28 Refer to Steps 6 to 8 above and check the
bBearing.

29 Thoroughly clean the boaring recess then
fit the bearing into the coupling, with the
marked or segled side facing out. Using the
old bearing (if a new one is being fitted), a
Eearing driver or a sockst large enough to
contact anly the outer race of the bearing,
drive it in until it is complataly seated (see
illustration).

30 Fit the spacer inlo the inside of the
coupling, making sure it is the correct way
round and fite squarely inte the bearing. Drive
it into place it it s tight, supporting the bearing
inner race on a suitable socket as you do to
pravant it fram Deing damaged or drivan out
at tha same time (see illustration].

31 Apply & smear of greaze to the lips of the
new seal, and prass it into the coupling, wsing
a seal or bearing driver, a suitable socket ora
flat plece of wood to drive it inlo place if
nacessary [see illustration). As the seal sits
flugh with the top surface of their housing,

. .. and to drive the new one in

using 2 piece of wood as shown will
automatically set it flush without the risk of
setting it too deep and having to lever it out
again (see illustration).

32 Check the sprocket
dampers (sea Chapter 5).
33 Fit the sprocket coupling into the wheel,
than install the whesl (sea Section 13).

coupling/rubber

15 Tyres - general information
and fitting new tyres

General information

1 The wheels fitted to all medels are designed
to take tubelass tyres only. Tyre sizes are
givan in the Specifications at tha beginning of
this chapter, in the owners handiook supplied
with tha machine or on the tyre information
lakel attached to the machine.

2 Refar to the Daily (ore-ride) checks listad at

14.30 Support the bearing using a socket when driving the spacer

into it

the beginning of this manual fTor

maintenance.

Fitting new tyres

3 Ensure that front and rear tyre types are
compatible, the correct size and corract
zpeed rating; if necessary seak advice from a
Yamaha dealer or tyre fitting specialist (see
illustration).

4 It is recommended that tyres are fitted by a
motorcycle tyre specialist rather than attempted
in the home workshop. This is particularly
redevant in the case of wheless tyres because
the forca requirad to break the seal babween tha
wheel im and tyre bead s substantial, and is
usually bavond the capabilities of an individual
working with normal tyre levers. Additionally,
the specialist will be able to balance the wheels
aftar byre fitting.

5 Mote that punctured tubelsss tyres can in
some cases be repaired. Yamaha racommend
that such repairs are carried out only by an
authorised dealer

tyra

14.31a Press or drive the seal into the coupling

14.31b Using a piece of wood as shown automatically sets the

saal flush
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Chapter 7
Bodywork

71

Contents

Front mudguard — removal and installabion .. ... ... ..ol

General information . .

Rear view mirrars — ramoval and installation .. .. ... ...l

Degrees of difficulty

&  Saat - removal and installation

... 1 Side panels - ramoval and installation

&  Tail light cover — removal and installation

1 General information

This Chapter covers the procedures
necessary fo remove and install the body

operations on these motorcycles requira the
ramoval of body partg, the procedures are
grouped here and referred to from other
Chapters.

In the case of damage to the body parts, it
iz usually necessary to ramove the broken
componant and replacea it with a new (or used)

Easy, suitable for %, | Fairly easy, suitable f‘,\\: Fairly difficult, # Difficult, suitalle fior '3&. Very difficult, &

novice with litle 2| for beginner with 2 | suitable for competent 9 | experienced DY a: suitable for expert DIY &

ENDETIENCE i\\v S0ME EXpEnence DY mechanic N | mechanic A | or professional XN
parts. Since many service and repair  one, The material that the body panels are

composed of doesn't lend  itself to
conventional rapair technlques., Thera are
however some shops that specialise in
‘plastic walding’, so it may be worthwhile
sasking the advice of one of hasa spacialists
before consigning an expensive component
to the bin.
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| .

2 Seat- i
removal and installation 3'13}
ﬂ

Removal

1 Irsen the ignition key into the saat lock
loeated en the left-hand side panel and turn it

3.2a Undo the screw (A} and the
bolt (B} . . .

3.33 Unscrew the bolt (arrowed) . ..

2.1 Turn the key and draw the seat up and back

clockwlse to  unlock the seat  (see
illustration). Remaove the seat by lifting the
back and drawing it back, nating how the tab
at the front locates under the tank bracket,
and how the latch engages in the lock,

Installation

2 Installation is the reverse of removal. Make
sure the tab locates correctly (see

3.2b ... then release the peg [C) from the

2.2 The tab locates under the tank bracket

illustration). Push down an the rear of the
seat 10 engage the latch,

3 Side panels - “h
removal and installation ﬁ}
Removal

1 Remove the saat (sea Section 2.

2 On 1985 to 20071 modelz, undo the
screw and the bolt on the top ol the
panal, noting the washer with the bolt, then
carefully pull the bottom of the panel away to
free the peqg from the grommet (see
illustrations).

3 On 2002 models onward, unscraw the
balt on the bottom of the panel, then
carefully pull the top of the panel away to frae
the pegs from the grommeta [see
ilustrations).

Instaliation
4 [nstallation is the revarse of removal.

[T AR LAIAL ]
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4.2a Unscrew the two bolts (arrowed) on
each side . ..

il s e

4.9a Undo the screw (arrowed) on each
underside . . .

4 Tail light cover - 3‘%
remaoval and installation L
=
W
Removal
1 Ramove the seat [see Section 2),
2 Unscresw the four  pillion  grab-rail

bolts, noting which fit where, and remove
it (see lllustrations). H it Is tight in its
maount, or if it is difficull @ nstall later, slacken

5.2a Unscrew the bolts (arrowed) . . .

4.3b ...and the screw (arrowed) on each
side ...

the four bolis securing the bracket to the rear
aub-frama (see illustration).

3 Undo the two screws on the undarside of
the cowling and the screw on each side (see
illustrations).

4 Carefully draw the cover back off the tail
gt (see Nustration).

Installation

5 Installation i3 the revarse of removal. If
slackenad, do not forget to tighten the bolls
gecuring the grab-rail bracket to the sub-
frame (see illustration 4.2c).

£.2b ...and remove the mudguard

4.2c Slacken the bolts ([arrowed) if the
grab-rail is tight

4.4 ...and carefully draw the cover off

5 Front mudguard -
removal and installation

s
i

TETLETie

i

Remaval

1 To improve access, remove the front wheel
{see Chapter 6).

2 Unscraw the two bolts on each side and
draw the mudavard forwards  (see
illustrations). Maote the brackets on the inside
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!'J. . :
5.3 Make sure the brackets locate correctly 6.1 Slacken the locknut (arrowed) then unscrew the mirror

of the mudguard and remove tham if they are & the stem then unscrew the mimor (see
loose, 6 Rear view mirrors - .‘:52 illustration),

removal and installation oy

i

Installation instaliation
3 Installation is the reverse of removal. If 2 |nstallation is the reverse of removal. The
remaved, fit the brackets to the inside of the Removal position of the mirror can be adjusted by
mudguard (see llustration). 1 The mirross simply scraw into the handlebar  slackening the locknut, moving the mirror as

mounting - slacken the lacknut on the base of  reguired, then tightening tha nul.



Chapter 8
Electrical system

Be1

Contents

.ﬁ.|1er-1ator,-'regula1cr-’rechrienr = chack, removal, inspection

and instaliation B
Battery —charging ... .- ocivseuanaiiininammeanasaas cee. 4
Eattery = ramoval, |-15Tallat|nn msp-au:tl-:m and maintenance . ..... 3
Erake light switches - check, removal and installation . —
Brakertail light tulb — renswal | Sk
Charging system testing - anPraI 1nfnm|.=mur1 arﬂ pr&caL.tlclﬂs TR ]
Charging system — leakage and output test . ... ... Bk |
Clutch switch —check and renawel ... ..oovvn i iinieneae. oo 23
Electrical systerm — fault finding . ... o000 o 2
Fusd pumpand ey ....ocomvoseriiierarnrn e SEE Gh&plar 3
Fuses —chackand renewal . .....cocvviiiasianaas "
Ganeral InfOrMIEeN . v ae vuse s ms s s prras e sszsaes 1
Handlebar switches — r'herk .............................. 19
Handlebar switches — rernoval and installation ... ... ...........20
Haadlight aim — check and adjustment ..............588 Chapler 1
Headlight assambly - removal and installation ... .............. 8
Haadlight bulb and sidelight bulk - renewal R R R SR
Horma — chack, removal and installation .. ............000eon. . 2D

Degrees of difficulty

Igrition {mair) switch — check. remaval and installation .......... 18
Ignition system componants ..., .. see Chapter 4
Instrumearit and warning light bulbs - mnmual SPRE i 4
Instrumert clustar - rermeval and installation ... ... ... ... 1B
Instruments - check, removal and installation .. ......c0 0000000 16
Lighting systam=check . ....... .. oo nrnaniy &
Nautral switch — check. removal and installation . .....00v0ve o es 21
Ol laval senzor and relay —check and renewal . ... ... 0000 26
Sidestand switch = check, removal and installation ... ... .. 22
Spaadomater cable —renawal .. ... R |
Starter circuit cut-off relay — check, ramcu-.-al and 'Insfa!lahnn ...... 24
Starter motor — disassembly, inspection and reassembly .. ....... 28
Starkar motor = removal and installation . ... .- oo aiaas 28
Starter relay —check andrenewal ... ..o iiiiaaaaraan s 27
Tail light assembly — removal and installation . ... ... 0o 10
Turn signal assemblies — removal and installation . ........... .. 13
Tum signal bulbe —renawal . ...covvvvrrreieeriiiviirren s 12
Turn signal clrcult—check ..o ccciiiiaiiiniiiireerveiiannn i 11

Easy, suitabls for
novice with litle

| Expenence
Specifications
Battery
LA o s i e SR R RS AR 12V, 12Ah
Type
WAETEEMY oo et s i A e b ¥TA14-BS
e | LT TP oL ) 3 o LA i e S GT12-B4
Charge condition
Fulky charged | e S, .1 .
Half-chigrgethsdan siaiinn i i S i vivin e 120N
CHECHERIBE & s i v u s s rpsss sasama e e m e rnr s e s sma s cass  1OWOF D
Charging time ......... .. until fully charged (12.8Y) (see Text)
Current leakage ......ccvivunn 1 mA {max]
Alternator
Mominal aulput
WIRTA00 . it 12V, 284 @ 3000 rpm
XJR1 300 13.5Y, 28A & 3000 rpm
Rotor coil resistanca
XJR 200 R b A R R A 2.76 to 3.05 ohms @ 20°0
) = i |18 R A e e R SR S 2.8 10 3.0 chms & 20°C
Stator coil resistance 0.19 o 0.21 ohms & 20°C
Brush langth
Standard . P e R S e kR ATUT)
l?«Er--..'u::\eI-|n'!||t|:rr'||-1'-.....___......__...................... . 47 mm
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Regulator/rectifier

Regulated vallage output (no load) .

Starter circuit cut-off relay

Cut-off relay coil resistance . ... ...

Oil lewal sansar resistor

Starter relay

Resistames . .............. e L T L e S

Starter motor
XJR1200
Brush langth
Standard |

e

Commutiatar dlarneter
Standard .

Seh.-'lt:ein‘l.lll:mln]

Mica depth
XJR1300
Brush length

standerd:; coerosnaiE s

Service Bt (Min) - ... ooon o

Commutator diameter

REAIMRBIET . oo i o L Y 0 ST

Servica ImILIRIND o e G e e e
IR o e v v R S e A A L

Fuses
1995 to 2001 models
Mam

Signal {mrn 5|gnala. hurn hraheught warrﬂng I:ghtsu::

Ignition .
Spares ..

2002 mndma nnward

Main

Heaﬂ]l;ml
Signal {horn, brake Ilght warnlng I:gr'rtsetc;l

Turn signals . .
lgmition . .
Spares......

Bulbs

HOBEIRGTE o i om0 B B

Brakefall Bght . .. . i ciev i cerians

TUM SIGRAIHGAIS . . . oo

Instrurmant ilurmination . ..........

Warning lights

Maptrml o, TN

Turm signal

Torque wrench settings

Altermatormountingboltts .. ... . ... L. . ...

Fork clamp boits (top yoke) ... .,

L SR R e
SErer TCRTE I o i s i e o e e R S B i s

Stearing stem nub .. ... ..., s eene i

14210148V

8.2 ohms & 20°C

202 to 248 ohms @ 20°C
162 to 198 chms & 20°C

4.2 to 4.6 chms & 20°C

12.8 mm
5 mm

2E mm
27 mm
1.6 mm

10 mm
5 mim

28 mm
27 mm
0.7 mm

304

15A
T.58
a0, 154, 7.56

4004,

154
154
154
404, 154

B0/55W halogen x 1
AW %1

21/8Wx 2

AW x4

1.TWx 4

1.7W
1.TW
1.7W
1.TWx2
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1 General information

All models have a t2-volt electrical systam
charged by a three-phase altemator with an
irtegral regulator/rectifier

The regulater maintains the charging
gystem output within the spacified range 1o
pravent avercharging, and the rectifier
converts the ac (aternating cument} output of
the alternator to do (direct currant) to power
tha Jights and other components and to
charge the battery. The alternator rotor is
mounted in the top of the crankcase and is
driven off the crankshaft by a Hy-Vo chain,

The starter motor is mourtsd on e op of

the crankcasa. Tha starting system includes
the motor, the battery, the starter circuit cut-
off retay and the various switches and wires. If
the engine kill switch in the AN position and
tha ignition (main} switch is ON, the starter
ralay allows the starter motor to operate only if
the transmission is in neutral (neutral switch
on) or, it the transmission is in gear, if the
clutch lever is pulled into the handiebar and
tha sldestand is up.
Mote: Kegp in mind that electneal parts, ance
purchased, cannot be retumed. To avoid
unnecessary expense, make very sure the
faulty companent has bean  positively
identified before buying a new part.

2 Electrical system - R
fault finding “ﬂ;
xQ

Warning: To prevent the risk of
short circuits, the ignition (main)
swilch must always be OFF and
the battery negative [(-ve]

terminal should be disconnected before any
of the bike's other electrical componeants
are disturbed, Don't forget to reconnect the
terminal seciurely once work is finished or if
battery power is needed for circwit testing.

1 A typlical electrical circuit consists of an

glectrical campanent, the switches, relays,

elc. related to that componeant and the wiring
and connectors that link the componant ta the

then the positive (arrowed)

battery and the frama. To aid in locating a
problam in any electrical circuit, and to guide
you with the wiring colour codes and
connectors, refer to the Wiring Diagrams at
the and of this Chapter,

2 Before tackling any troublesome elactrical
cirezuit, first study the wiring diagram (see end
of Chaptar) thoroughly to get a completa
picture of what makes up that individual
pircuit. Trouble spots, for instance, can often
be narrowed down by noting if other
components relzied to that circult are
operating  properly or not. K sevearal
components or circuils fail at one time,
chancag ara the fault lies in the fusa or earth
{ground) connection, as several circuits oftan
are routed through the same fuse and earth
([ground) conneclions.

3 Electrical problems often stem from simple
causes, such as loose or corfoded
connections ar a blown fuse, Prior to any
alectrical fault finding, always visually check
the gondition of the fuse, wiras and
connections  in the problem  circuit.
Intarmittent  failures can be aspeclally
frustrating, since you can’t always duplicats
the failure when it's conveniant to tast. In such
situgtions, a good practice is to clean all
connections in the attected circuit, whethar or
not they appear to be good. All of the
conmections and wiras shoud also be wiggled
to check for looseness which can cause
ntermittert failura.

4 |1 testing instruments ara going to be
utilised, use the wiring diagram to plan whene
you will make the necessary connections in
order to accurately pinpoint the troulble spot.
5 The basic tools needed for electrical fault
finding include a battery and bull test circuit
or a continuity tester, a test light, and a jumper
wire. A multimeter capable of reading volts,
ohms and amps is & very useful altemative and
performs the functions of all of the above, and
is necessary for performing more extensive
tests and checks where specific vollage,
current or resistance values are needed,

) fAefer to  Fault Finding
Eguipmeint iy the Refarence
section for details of how to
use electrical test equipment.

3.3a Release the strap . ..

3 Battery - removal, installation, ngg

inspection and maintenance g‘q\a

Ve

Caution: Be extremely careful when
handiing or working around the battery.
The electrolyte is very caustic and an
explosive gas (hydrogen) is given off when
the battery is charging.

Removal and installation

1 Remove the seat (see Chapter 7).

2 Unscrew tha negative (-ve) terminal bolt
first and disconnect the lead from tha battery
(see illustration). Lift up the insulating cover
lo access the positive (+ve) terminal, then
unscrew tha bolt and disconnest tha lead.

3 Release the battery strap and remove the
hattery from the bike (sea illustrations).

4 On installation, clean the battery tarminaks
and lead ends with a wire brush or knife, and
emery paper. HReconnect the leads,
connecting the positiva (+ve) terminal first.

Battery corrosion can be
kepl to & minimum by
m applying a layer of petrofeurn
Jjelly or dielectric grease to
the terminals after the cables have
been connected.

HAYMES

5 Install the seat isee Chapter 7).

Inspection and maintenance

6 The battery fitted on all models is of the
maintenance-free (sealed) type, therefore
requiring no specific maintenance, Howsaver,
tha following checks should still be regularty
performed.

7 Check the battery terminals and leads for
tightness and corrosion. |f corrosion is
avident, unscrew the terminal bolts and
disconnect the leads trom the bDattery,
disconnecting the negative (—ve) terminal first,
and claan the terminals and lead ends with a
wire brush or knife, and érmery paper.
Reconnect the leads, coennecting the negative
{-we) tarminal last, and apply a thin ceat of
petroleurn jelly or dielectric grease to lhe
connactions to slow further corrosion,

3.3h ... and lift the battery out of its box
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3.11 Measure the voltage and assess the
condition of the battery from the chart

& Keep the battery case clean fo prevent
current |zakage, which can discharge the
battery over a parod of time (espeacially when
It gite unusad). Wash the outside of the case
with a solution of baking soda and water,
Rinse the battery thoroughly, then dry it

9 Look for cracks in the case and renew the
battery if any are found. If acid has been
spillec an the frame or battery box, neulralize
it with & haking soda and water solution, dry it
thoroughly, then touch up any damaged paint.
10 If the motoroycle sits unused for long
periods of time, disconnect the leads from the
battery terminals, negative {—ve) terminal first.
Refer to Section 4 and charge the battery
once every moanth bo six weeks,

11 Assess the condition of the battery by
measuring the voltage scross the battery
lerminals - connect the voltmeter positive
{+ve) probe to the battery positive [+we)
terminal. and the negative (—ve) probe to the
battery negative (—ve] terminal and compars
the figure cblained against the chart [see
illustration). When fully charged thare shoukd
be 12.8 volis {or more) present. If the voltage
falls below 12.3 vo'ts the battery must be
removed, dizconnecting the negative [—ve)
terminal first, and recharged as described in
Saction 4.

4 Battery - charging S
=
N

Caution: Be extremely careful when
handiing or working around the battery.

fuses

4.1 Measure the voltage to determine the
charging time required

The electrolyte is very caustic and an
explosive gas (hydrogen) is given off when
the battery is charging.

1 Remove the battery (see Section 3. If not
glready done, refer 10 Section 3, Step 11, and
chack the open circuit voltage of the battery,
Refar to the chart and read off the charging
time required according to the voltage reading
laken (see illustration).

2 Connect the chargar to tha battary, making
sura that the pasitive (+vel lead on the charger
is connected to the positive (+ve) tarminal on
the battery. and the negative {-ve) lead is
connected to the negative {(~ve) terminal. The
battery should be charged for the specified
time, or until the voltage across the terminals
reaches 12.8Y (allow the battary o stabilise
for 30 minutes after charging before taking &
voitage reading). Exceeding this can cause
the battery to overheat, buckling the plates
arid rendaring it useless. Few owners will have
access to an expensive curranl controlled
charger, so if a normal domestic charger is
usad check that after a possible Initial paak,
the charge rate falls to a safe level consistant
with that marked on the battery case (see
illustration). If tha baltery becomes hot
during charging stop. Further charging will
cause damage. Note: n emergencias the
battery can bo charged at a higher rate of
around 3.0 amps for @ period of 1 hour.
Howsver, this Is not recommended and the
fow amp charge iz by far the safer method of
charging the battery.

3 If the recharged battery discharges rapidly
when left disconnected it is likely that an
internal short caused by physical damage or

6.3a Remove the fuse and check it

4.2 If the charger doesn't have ammeater
built in, connect one in series as shown.
DO NOT connect the ammeter between
the battery terminals or it will be ruined

sulphstion has scourred. A new battery will be
required. A sound item will tend to lose its
charge at about 1% per day,

4 Install the battery (see Section 3).

6 If tha motorcycle sits unused for long
periods of time, charge the battery oncea evary
manth 1o sk weeks and leave it disconnected.

<

1 The electrical system is protected by fuses
of different ratings. All the fuses are housed in
the fusebox, which is located under the seat.
2 To sccess the fuses. remove the seat [see
Chapter 7) and unclip tha fussbox lid (see
illustration).

3 The fuses can be ramoved and checked
visually. If you can’t pull the fuse out with your
fingertipz, use a suitakle pair of pliars (see
illustration). A blown fuse is easily identified
by a break in the element (see illustration), o
can be tested for continuity using an
chmmater ar continuity tester — if there is no
confinuity, it has blown. Each fuse is clearly
marked with its rating and must anly be
replaced by a fuse of the same rating. A spare
fuse of each rating is housed in the fusebox. If
a spare fuss is usad, always obtain another so
that a spare is available at all times.

: Warning: Never put in a fuse of a

5 Fuses - check and renewal

frigher rating or bridge the

!Yﬁli[] i
H2&946

5.3b A blown fuse can be identified by a
break in its element
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substitute, howaver temporary it may be.
Serious damage may be done to the
circuit, or a fire may start.

4 If a fuse blows, be sure ta check the wiring
circuit very carefully for evidence of a shorl-
clrouit. Look for bare wiraz and chafed,
melted or burmed insulation. If the fuse is
ramewed before the causa is located, the new
fuse will blow immeadiately,

& Occasionally 8 fuse will blow or cause an
apan-circuil for no obvious reeson. Corrasion
of the fuse ends and fusebox terminals may
ospcur and cause poor fuse contact. If this
happens. remove the corrosion with a wire
brush or amary paper, then spray tha fuse
end and terminals with alectrical contact
cleaner.

6 Lighting system - check

P

1 The battery provides power for operation of
tha headiight, tail light, brake light, turn
signals and instrumant cluster kghts. If none
af tha lights operate, always check baltery
voltage before proceeding. Low  battery
voltage indicates either a faulty battery ar a
dafactive charging system. Rafer lo Section 3
for battary chacks and Sections 30 and 31 for
charging system tests. Also, check the
condition of lhe fuses [gee Section &), When
checking for a blown filament in a bull, it iz
advisable to back up a visual check with a
continuity test of the filament as it is not
glways apparent that a bulb has blown. When
testing for continuity, remember that on tail
light and furn signal bulbs it is often the metal
baody of the bulb which is the ground or earth.
Mote that if there is maore than one problem at
tha same time, it is likely to be a fault refating
to a multi-function component, such as one of
the fuses governing mora than one circudt, or
the ignition switch.

Headlight

2 if the headlight fails to work, check the bulb
first (sa@ Section 7], then the headiight fuse
{=ee Saction 5), and the wirdng connector,
than check for battery voltage at the yellow (HI
beam) andfor green (LO beam) wire terminal
on the supply side of the headlight wiring
connector, with the ignition switch and light
switch OM. If voltage is present, check for
continuity between the black wire terminal
and earth (ground). If there iz no continuity,
check the earth {ground) circult for an open or
paar conneCion.

3 if ne voltage is indicated, chack the wiring
batween the headlight, light switches and the
ignition switch, then check the switches
themselvas.

Tail light
4 If the tail light fails to work. check the bulb

and the bulb terminals and wiring connector
first {see Section 9), then the headlight fuse,
then check for battery voltage at the blualred
wire termingl on the supply side of tha tail light
wiring connacter, with the ignition switch and
light switch ON. If voltage is present. check
for continuity between the wiring connector
terminals on the tail light side of the wiring
connector and the coresponding terminals in
the bulbhalder. If voltage and continuity are
present, check for continuity between the
black wire tarminal an the supply side of the
tail light wiring connector and earth {ground).
If thera ls no continuity, check the earth
{ground] circuit for an open or poor
connacton.

5 If no voltage Is Indicated, check the wiring
hetweaen the tail light, the light switch and the
ignition switch, then check the switches
themsalves.

Sidelight

6 If the sidalight fails to work, check the bulb
and the bulb terminals and wiring connector
first (see Sactlon 7), then the headlight fuse,
then check for battery voltage at the blua/fed
wire tarminal on the supply side of the
sidelight wiring connector, with the ignition
switch and light switch OM. If voltage is
present, check for confinuity between the
wiring connector terminals on the sidelight
side of the wiring connactor and the
corresponding terminals in the bulbhaolder. It
vollape and continuity are present,
check for continulty between the hblack
wire terminal on the supply side of the
sidelight wiring connector and earth (ground).
It there is no continuity, check the earth
(ground} circuit for an open or poor
conrection.

7 If no voltage is indicated, check the wiring
petween the sidalight, the light switch and the
gniticn switch, then chack the switches
themselvas.

Brake light

B If tha brake light fails to work, chack the
bulofs) and the bulb terminals and wiring
connacior first (see Section 9), then the signal
fuse, then check tor battery voltage at the
yallow wire terminal on the supply side of the

7.1a Undo the screw on each side . . .

tail light wiring connector, with the ignition
switch OM and the brake lever or pedal
applied. If voltage is present, check for
continuity between the wiring conmecior
terminals on the tail light side of the wiring
connestor and the comrespoending terminals in
the hulbholder. If veltage and continuity are
prasent, check for continuity betwean the
black wire terminal on the supply side of the
tail light wiring connector and earth (ground).
If there is no continuity, check the earth
{ground) circult for an open of poor
cannaction.

o0 if no voltage is indicated, check the
brake light switches (sea Section 14), then
the wiring between the tail light and the
switches.

Instrument and warning lights
10 See Section 17.

Turn signal lights

11 If one light falls to work, check the bulo
and the bulb terminals first, then the wiring
connectors (see Section 12). If none of the
turn signals work, first check the signal fusa
(1895 to 2001 models) or turn signal fuse
(20:02-on modeds).

12 If the fuse is good, sea Saction 11 for the
turn signal circuit chack,

7 Headlight bulb and sidelight =
bulb - renewal %
-I‘
Warning: Allow the bulb time lo
cool before removing It if the
headlight has just been on.

Headlight

Maote: The headlight bull is of the guartz-
halogen tyoe. Do not fouch the bulb glass as
skin acids will shorten the bulb’s service life.
If the bulb is accidentally touched, if
should ke wiped carefully when cold with &
rag soaked in methylated spint and drad
befara Kiting.

1 Unde the zcrew on each side of the
headlight rim (see illustration). Pull the
bottom of the rim out of the shell then redease
the tab at the top, noting how it locates (see
illustration).

7.1b ... and draw the rim out of the shell
as dascribed

8
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7.2a Disconnect the headlight wiring
connector ...

2 Disconnect the headlight and sidelight
wiring connectars (see illustrations).

3 Remove the rubber dust cover, noting how
it fitz (see illustration). Release the bulb
refaining clip, noting how it fits, then remove
the bulb (see illustrations).

4 Fit the new bulb, bearing in mind the
information in the Note above. Make sure the
tabs on the bulb fit comectly in the slots in the
bulb housing, and secure it in position with
the rataining clip.

5 Install the dust cover, making sure it iz
correcily seated and with the ‘TOP" mark at
the top (see illustration 7.3a). Connect the
neadlight and sidelight wiring connectors,

& Check the operation of the haadlight anrd
sidelight.

7 Locate the lab on the top of the headlight
rim behind the protrusion on the shall, then
push the bottom of the rim in [see

. . and the sidelight wiring connector

iNustration}. Make sure it is cormactly seated
all the way round then install the screws.

Always use a paper towel or
dry cloth when handling new
bulbs to prevent injury if the
bulb should break and o
increase builb life.

HiNT

Sidelight

8 Undo the screw on each side aof the
headlight rim (see illustration 7.1a). Pull the
bottom ol the rim aut of the shell then release
the tab at the top, noting how It locates (see
illustration 7.1b).

8 Disconnect the headlight and sidalicht
wiring connectors (see illustrations 7.2a
and b}.

10 Full the sidelight bulbhalder out of the

7.7 Locate the lab (&) behind the
protrusion (B)

T.3c ... and remove the bulb

. bagi i
7.3a Remo

vé the dust cover

headiight, then remove the bulb (see
illustrations). Fit the new bulb In the
bulbhaoldar, then fit the bulbholder Into the
haadlight, making sure it correctly seated.
Check the operation of the sidelight.

11 Connect the headiight and sidelight wiring
connectors, Check tha cperation of the
headlight and sidelight.

12 Locate the lab on the top of tha headlight
rim behind the protrusion on the shall, then
push the bottom of the rim in (see illus-
tration 7.7). Make sure it is correctly seatad
all the way round then install the scraws.

B8 Headlight assembly -

o
removal and installation oy

X

1 Unde tha screw on each side of the
hieadiight rim (see lllustration 7.1a). Pull the
bottern of the rim out of the shell then releases
the tab at the top, noting how it bocates [see
illustration 7.1b),

2 Disconnect the nesadlight and sidelight
wiring connsctors (see illustrations 7.2a
and b).

3 Make a note of the routing of all the wiring
inta tha headlight shell {i.e. which hole it
enters wvial, and the location of the wiring
connectors. Release the wiring from the clips
and disconnect the cannectors,

4 Unscrew the two bolls securing the

7.10b ... and remove the bulb
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4

&.4a Unscrew the bracket bolts (armowed)

headlight beam height adjuster brackel lo the
battormn yoke, noting the brake hose holders or
splitter (according to model) (see ilustration)
Support the shell, then unscrew the two nuts,
withdraw tha bolts and remove the shell from
batween the brackets, feeding the wiring out
of the back of the shell as you do (see
jliustration). Mote the coliars in the rubber

mounts, Check the rubber mounts for
damage, deformation and deterieration and
ranew lhem if recessary,

Installation

5 Installation |s the reverse of removal. Make
sure all the wiring s correctly routed,
connacted and secured — feed the igniticn
switch and instrument cluster wiring through
the top hole in the shell; feed the right-hand
handlebar switch wiring through the right=
hand hole; feed the lett-hand handiebar

9.2a Release the relevant bulbholder from
the tail light (arrows) ...

10.1a Elther release the bulbholders from
the tail light . ..

B.4b Unscrew the nut and withdraw the
bolt on each side . . .

switch and main leom wirng through the left-
hand hole. Check the opsration of the
headlight and sidelight. Chack tne headlight
aim [see Chapter 1),

9 Brake/tail light bulb -
renewal

Vo

1 Remove the seat (see Chapter 7). For best
access alsc remove the tail light cover (see
Chapter 7), thougn this should not be
necessary if you have small hands.

2 Turn the bulsholder anti-clockwize and
withdraw it from the tail light (see
illustration). Fush the bulb inta the holder
and twist it anti-clockwise to remova it (see
Illustration).

3 Check the socket terminalg for corroslon

9.2k ... then releasea the bulb from the
holder

~

i o i 5
10.1b ... or disconnect the wiring
connector

F . T et RN
8.4¢ ,..then remove the shell and feed
the wiring connectors out the back

and clean them if necessary. Line up tha pins
of the new bulb with the slots in the socket,
then push the bulb in and turn it clockwise
until it locks into place. Note: The pins on the
buth are offset 5o it can only be instalfed one
way. If = a good idea to use a paper fowel oF
dry cloth when handiing the new bulb fo
pravent injury If the bulb showd break and to
increase bulb life.

4 Fit the bulbholder into the tail light and turn
it clockwisa to sacure it, then install the cowver
if removed and the seat (see Ghapter 7).

10 Tail light assembly -
remaoval and instaliation

7

Removal

1 Remove the seal and the tall light cover
{sea Chapter 7). Either remove the
bulbholders from the tail light by tuming them
anti-clockwise  (see  illustration) or
disconnect the tail light assembly wiring
connector (see illustration).

2 Undo the nuts securing the tail light and
remove it (see illustration). MNote the
arrangemant of the washers, collars and
rubbar mounts. Check the rubber mourts for
damage, deformation and deterioration and
renew them if necassary,

Installation

3 Installation is the reverse of removal. Check
the operation of the tail light and the brake
ligghit.

10.2 Tail light mounting nuts (arrowed) B
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11.3 Turn signal relay (arrowed)

11 Turn signal circuit - check S

1 Mest fum signal prablems are the resutt of a
bumed out bulb or a corroded socket. This is
especially true when tha turn signals functicn
property in one direction, but fail to flash in the
other direction. Check the bulbs and the sockais
[see Section 12) and the wiring connectors, Also,
check the signal fuse (18995 to 2001 madeals) or
turmn sigral fuss (2002-on models) (see Section 5)
and the switch (sea Section 20).

2 Tha baltery providas power for operation of
the turn signal lights, so if they do not operata,
also check the battery valtage. Law battary
voltage indicates either a faulty battery or a
defective charging system. Hefer to Section 3
for battery chacks and Sections 30 and 31 for
charging system tests.

12.3 Make sure the tab locates correctly
when fitting the lens

13.2 Disconnect the turn signal wiring
connectors

12.1 Remowve the screw and detach the
lens...

3 If the bulbs, sockets, connectors, fuse,
switch and battery are good, check the turn
signal relay, which is mounted behind the left-
hand side panal (see illustration). Ramowve
the panel for accesa (see Chapter 7).

4 Check for voltage at the brown wire in the
relay wiring connactor with the ignition ON. If
no voltage is present, using the approprlate
wiring diagram at the end of this Chapter
check the wiring between the ralay and thea
ignition {main) switch. If voltage was preasent,
chack for voltage at the brown/white wire with
the igniticn OM, and with the switch turned 1o
aither LEFT or RIGHT. If no valtage is prasent,
renew the relay. If voitage was present, check
the wirlng belween the relay, lum signal
switch and turn signal lights for continuity
Turn the ignition OFF when the check is

complatea.
=
Foia
o
=
%

1 Remove the screw securing the turn signal
lens and remove the lans, noting how it fits
[z2e illustration).

2 Push the bulb inte the holder and twist it
arti-clockwise to remove it (see illustration).
Check the socket werminals for corrosion and
claan them if necessary. Line up the pins of
the new bulb with the skots in the socket, then
puzh the bulb In and turm it clockwisa il it
locks into place.

3 Fit the lens onto the holder, making sure the
tab bocates correctly (see illustration]. Do not

12 Turn signal bulbs - renewal

i : e
13.3 Front turn signal mounting nut
{arrowed]

12,2 ... and remove the bulb

overtighten the screw as tha lans or threads
could be damaged.

12 Turn signal assemblies - %
removal and instaliation s
Sy
Front
Removal

1 Refer o Section 7, S5teps 1 and 2 and
remove the headlight from the shell.

2 Trace the wiring fram the turn signal and
disconnect it at the connectors ([see
Mustration). Feed the wiring out the back of
the headiight shell and through to the turn
signal, noting its routing.

3 Pull back the rubbar hoot on the inside of
the turn signal bracket. Support the turn
signal, then unscrew tha nut (see illustration).
Draw the nut off the wiring, then remove the
turn signal, taking care not to snag the
connector as you draw it through the bracket.

Installation

4 Installation is the reverse of removal. Make
sure the wiring s correctly routed and
securely connected, Check the operation of
the turn signals.

Rear
Removal

5 Remove the saat (saa Chaptar 7).

6 Trace the wiring back from the turn signal
and disconnact it at the connectors (see
illustration).

13.6 Disconnect the turn signal wiring
connectors
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13,7 Rear turn signal mounting nut
(arrowead)

14.2 Front brake switch wiring connectors
(arrowed)

14.3 Rear brake switch wiring connector

146 Front brake switch mounting screw
[arrowed)

T Unscrew the nut securing the turn signal to
tha inside of the mudguard (see illustration).
Remove the turn signal from the mudguard,
taking care not 1o snag the wiring as you pull it
through.

Installation

B Installation is the reverse of removal. Maks
sure the wiring is correctly routed and
securaly connacled. Check the operation of
the turn signals

14 Brake light switches - 8
check, removal and installation k

AN

Check

1 Before checking the awitches, check the
brake light circuil (sae Seclion 6, Step 8).

2 The front brake light switch is mountsd on
the underside of the brake master cylinder.
Disconnact the wiring connectors from the
switch (see illustration). Using a conlinuity
tester, connect tha probes 1o the terminals of
the switch. With the brake lever at rest, there
should be no cantinuity. With the brake lever
applied, there should be continuity. If the
switch does not behave as described, renew il.
3 The rear brake light switch s mounted on
the inside of the frame on the right-hand sida,
above the brake pedal. Remove the right-
hand side panel to access the wirng
connector (see Chapter 7). Trace tha wiring
from the swilch and disconnect It at the
connector  (see illustration). Using a

14.9a Unhook the spring (arrowed) from
the bar on the brake pedal . ..

continuity tester, connact the probes to the
terminalz on the switch side of the wirng
connactor. With the brake pedal at rest, there
should be no continuity, With the brake padal
applied, there should be continuity. If the
switch does not behave as described, renew
it. Check first, however, that the switch is
correctly adjusted as described in Step 10,

4 If the switches are good, chack for voltage
at the brown wire terminal on the connector
with the ignition switch ON = there should be
battery voltage. If there's no voltage present,
chieck the wiring betwean the swilch and the
ignition switch (ses the Winhg Diagrams at the
end of this Chapter),

Removal and installation

Front brake light switch

B The switch is mounted on the underside of
the brake master cylinder. Disconnect the
wiring connectors from the switch (see
illustration 14.2).

6 Aemove the single screw and washers
securing the switch to the bottom of the master
cyviindar and remove the switch (see illustration).
7 Installation is the reverse of removal, The
swilch isn't adjustable

Rear brake light switch

B The switch s mouniad on the inside of the
frarme on the nght-hand side, above the brake
pedal, Remove the right-hand side panel to
accass the wiring connector (see Chapter 7).
Trace the wiring froam the switch and
disconnect it at the connector (see
ilustration 14.3). Free the wiring from any
clips or ties and feed it through to the switch.

14.9b ... then hold the adjuster nut (B)
and unscrew the switch [A)

9 Detach tha lower end of the switch spring
from the brake pedal, then unscrew and
remove the switch [see lllustrations)

10 Instaliation is the revarse of ramoval
Make sure the brake light iz activated just
hefara the rear brake pedal takes effect, If
adjustment i necessary, hold the switch and
turn the adjuster nut on the switch body until
the brake light is activated when required.

15 Instrument cluster -
remaoval and installation

Removal

1 Refer to Sectien 7, Steps 1 and 2 and
remove the headlight from the sheil

2 Traca the wiring from the instrument cluster
and disconnect it at the connactors Iscc
illustration).

15.2 Disconnect the instrument cluster
wiring connectors
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15.4a Unscrew the nut (arrowed) on each
side ...

3 Unscrew the knurled ring securing the
speedometer cable and detach it [see
illustration 16.11).

4 Unscrew the nuts securing the cluster and

15.50 Feed the wiring through the top hole
in the shell

154b ... then lift the cluster away,
feading the wiring out of the headlight as
you do

lift it off the stay, feading the wiring out the
back of the shell as you do (see illustrationg).
Mate the callar fitted in the rubber mounts.

15.5a Check the mounting rubbers and
make sure the collar is installed

Installation

5 Installation is the reverse of removal. Check
the rubber mounting grommets for cracks and
deterioration and renew them If necessary (see
illustration). Feed the wiring through the top
Rl in the headlight shell (see illustration).

16 Instruments and Fa
speedometer cable — check, 35
removal and installation 2

Speedometer
Check

1 Special instrumants ara required 1o properly
check the operation of this meter. If it is
balewved 1o be faully, take the motorcycle Lo a
Yamaha dealer for assessment. Before doing
this, make sure that the fault is not due to a
faulty cable or drive gear, sither at the front
wheel or at the Instruments.

Removal and installation

2 Ramove the Instrument cluster (388 Sec-
tior 15).

3 Undo the screw in the centre of the
odometar np knob and remove tha knob (see
illustration).

4 Undo each chroma cover screw on the
back of the cluster and remove the covers
(zea lllustrations)

5 Undo tha two socrews securing the rear
cover and remove it (see illustrations).

B Unscrew the nuls securing the mounting
bracket and remova it (see illustrations).

16.5a Undo the screws (amowed) . . .

16.5b ... and remove the rear cover

16.6a Unscrew the nuts (armowed] . . .
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16.7¢c

.« - Bnd the front cower .. .

7 Undo tha four scraws sacuring the chrome
rims and the front cover and remove them,
noting the rubber seals that fit in the cover
[see illustrations).

& Carefully pull the speedomster bulbholders
out of the cazing (see illustration). Undo the
two screws securing the speedometer to the
casing. Carefully withdraw the speedometar
fram the frort

9 Installation is the reverse of removal. Make
sure the front cover seals are |n good
condition, and that the cover locates correctly
[see illustration). Uss new seals if necassary,

Speedometer cable

10 Unscrew the knurled ring secunng the
speadomeater cabls to the drive housing on
the front wheel and detach it, noting how it
lacates (see illustration).

11 Unsgeraw the knurled ring securing the

o
16.9 Make sure the front cover locates
correctly

16.7a Undo the screws [arrowed]) ...

16.7d ... noting the seals

speedometer cable to the speedometer and
detach it {seea illustration). Withdraw the
cabde, noting its rouking.

12 Check that tha inner cable rolatas freely in
the cuter cable and that the outer cable is free
from bends, kinks and damage.

13 The operation of the speedometer drive
can be checked by placing the bike on its
centrestand and supporting it so that the front
wheel iz off the ground. With the cable
disconnected from the drive unit housing, spin
the front wheeal and check that the driva 1ab
inzida tha housing rotates. If not, remove the
front wheel and check the drive unit (see
Chapter 8).

14 Installation is the reversa of removal.
Unless a new cable iz being fitted, lubricate
the inner cable, but avoid the top six inches
which go into the speedometer head. Make
sure the cable iz corractly routed.

Detach the cable from the drive
housing . . .

16.10

e,
16.7b . ..and remove the rims. ..

; 7
6.8 Withdraw the bulbholders (A), then
undeo the speedometer screws (B)

Tachometer
Check
16 Speclal instruments are required to

propery check the operation of this matar. 11t
is believed to be faulty, take tha motorcycle to
a Yamaha dealar for assessment,

Removal and installation

18 Remove the nstrumeni cluster [(ses
Saction 15).

17 Undo the screw in the centre of tha
odometer trip knob and remove the knob (see
illustration 16.3).

18 Undo each chrome cover screw on the
back of the cluster and remove the covers
{see illustrations 16.4a and b).

18 Undo the two screws securing the rear
cover and ramove |t (sea lllustrations 16.5a

and b).

16.11 ... and from the speedometer, and
withdraw it
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16.22 Tachometer bulbholders (A), wiring connector screws (B)

and mounting screws (C)

20 Urnscrew the nuts securing the mounting
bracket and ramova It (see llustrations 16.6a
and b).

21 Undo the four screws securing the
chrome rims and the front cover and remove
them, nating the rubber seals that fit in the
cover (see illustrations 18.7a, b, ¢ and d).

22 Carefully pull the tachometer bulbholders
out af the casing (see illustration).

23 Undo the screws securing the wirng
connectors and detach them, noting which fits
where (see illustration 16.22). Undo the two
sCrews secunng tha tachometer to the casing.
Carefully withdraw the tachometar from the front.
24 Inslaliation is the reverse of removal.
Make sure the winng is comectly connected.
As you 'ook at the back of the casing, the
brown wire is for the right-hand terminal, tha
black for the micddle terminal, and the grey for
tha lefi-hand terminal — colour coda lattars ara
stamped Into the casing to remove any doubt
(see illustration 16.22).

25 Make sure the front cover seals are in
good condition, and that the cover locates
comrectiy (see illustration 16.9). Use new
seals if necassary.

Fuel gauge

Check
26 Sae Chaptor 3.

17.2a Unscrew the cover screw . ..

Removal and installation

27 Remowve tha
Saction 15).

58 Lindo the scraw in the centre of the
odameter trip knob and remaove the knob (see
illustration 16.3).

29 Undo each chrome cover screw an the
back of the cluster anc remove the covers
[sea illustrations 16.4a and b).

30 Lindo the two screws securing the rear
cover and remove |t (see lustrations 16.5a
and bj.

31 Unscrew the nuts securing the mounting
bracket and remove it (see illustrations 16.6a
and b).

32 Undo the four screws securing the
chrame rims and the front cover and remove
them, ncting the rubber seals that fit in the
cover (see illustrations 16.7a, b, ¢ and d).

33 Undo the screws securing the wiring
connectars and detach them, noting which fits
where — note that these screws also secure the
gauvge to the casing, so take care not to let it
drop out the front (see illustration). Carefully
withdraw the gaugs from the frant.

34 Ingtallation is the reverse of removal.
Make sure the wiring s corractly cannacted.
Az you look at the back of the casing, the
green wire is for the rght-hand terminal, the
black for the middle terminal, and the brown

instrument cluster (see

17.2b ..

. and remove the cover

16.33 Fuel gauge wiring and mounting screws (arrowed)

for the left-hand tesminal — colour code latters
are stamped inta the casing to remoyve any
doulst.

35 Make sure the front cover seals are in
good condition, and that the cover locates
carrectly (see illustration 16.89). Use new
seals if necessary.

17 Instrument and warning light
bulbs - renewal

Instrument bulbs

1 If renewing a speedometer bulb, undo tha
screw in the centre of the odometer trig knob
and removea tha knob (see Hlustration 16.3)

2 For either Instrument, undo the chrome
cover screw on the back of the cluster and
remave the cover — yau will nesd an angled
screwdriver to do this, otherwise you will have
to ramovea tha instrument cluster (see Sec-
tion 15) (see illustrations).

3 Carefully pull the bulbholder out of the
instrument casing, then pull the bulb out of
the bulbholder {see illustrations).

4 If the socket contacts are dirty or corraded,
scrape them clean and spray with slactrical
contact cleaner before a new bulb is installed.

17.3a Pull out the bulbholder . . .
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. » and remove the bulb

5 Carefully push the new bulb into the holdar
ard push the holdar into the casing

6 Install tha covar, tip knob and instrurmant
cluster as required.

Warning light buibs

T Carefully prize the relevant lens out of the
panel on the front of the instrument cluster
(sea illustration).

8 Carefudy pull the budb cut of the bulbhoider -
as the bulb is recessed and the holder is small,
wou will need either a pair of tweezers with small
rubber caps fitted to provide some grip, or a
suitable size of some wirng shrink-wrap which
can be pushed over the bulb {see illustration).

8 It the socket contacts are dirty or corroded,
scrape them clzan and spray with electrical
cortact claanar before a new bulb is installed.
10 Carsfully push the new bulb into the
holder = It you used shrink-wrap to remove
the bulb, u=e it sgain to install it, pushing the
bulb heme using a hex key or amall rod
insertad into the wrap (see illustration).

11 Fit the lens, making sure its rim locates
caorractly in the holdar - smear some ol onto
thie rim to ease its antry.,

18 Ignition {main) switch - S
chack, ramoval and installation 3
X}

f Warning: To prevent the risk of

short circuits, remove the seat
and disconnect the bailtery

negative (-ve) lead before making any
ignition [main) switch checks.

L =

18.8 Slacken the fork clamp bolts (amowed),
then unscrew the steering stem nut

17.7 Carefully lever out the lens . ..

Check

1 Refer 1o Section ¥, Steps 1 and 2 and
remove the headlight from tha shall.

2 Trace the wiring from the base of the
ignition switch and disconnect it at the
connectors (see illustration). Make the
chacks on the switch side of the connaciors.
3 Using an ohmmeter or a continuity tester,
check tha continuity of the connector terminal
pairs {see the Winng Diagrams at the end of
this Chapter). Continuity should exist between
the terminals connectad by a solid line on the
diagram when the switch key s tumad to the
indicated positicn.

4 If the switch fails any of tha tests, renaw it

Removal

5 Remowva the fuel tank (see Chapter 3) and
the instrument cluster (see Saction 15). Note:
Aitlvaugh if s not strictly necessary to remaove
the fuel fank, doing so will prevent the

17.10 Carefully push the new bulb into its
socket

18.10 Ease the yoke up off the steering
stem and forks

possibility of damage show!ld a tool slip.
8 Trace the wiring from the base of the
ignition switch and disconnect it at the
connectors (see illustration 18.2).

T Displace the handlebars from the top yoke
and fay them on some rag across the frame
bahind the stesaring hoead (zee Chapter 5).

8 Slacken the fork clamp bolts in the top yoke
{zee lllustration).

B Unscrew the steering stem nut, and on
1997-on models remove the washer — the
washer sils in a mcess In the yoke and needs
1o be helped out with a small screwdriver or a
magnet, or altematively tip it out of the yoke
after it has besn hifted off.

10 Gently ease the top yoke up and off the
steering stem and fork tubes and remove it
|zee illustration).

11 Two shear-head bolts mount the ignition
switch to the undearside of the top yoke (sea
illustration). The heads of the bolts must be

connectors

18,11 Ignition switch bolts (arrowed)
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18.12 Tighten the steering stem nut then
the fork clamp bolts (arrowed) to the
specified torgue settings

drifted round using a suilable punch ar dnll,
or drilled off, before the switch can be
ramoved. Mount the voke in a vice equippod
with soft jaws and padded out with rags to do
this. Remove the bolts and withdraw the
awitch from the top yoka.

Installation

12 Installation iz the reverse of removal
Obtain new shesr-haad bolls from a Yarmaha
dealer and tighten them until their hagds shear
aff. Make sure wirng connactors are securely
connected and corectly routed. Tighten the
stearing stem nut to the speclfied torgue
setting bafore tightaning the tork clamp balts,
then tighten the clamp bolts 1o the specified
torgue setting (see illustration)

20.3a Right-hand switch housing screws
{arrawad) - 1996-0n type shown

18.4a Right-hand switch connectors

19 Handlebar switches - £
check X
N

1 Generally speaking, the swliches are
refiable and trouble-free. Most troubles, whan
they do occur, are caused by dirty or
cormoded contacts, but wear and braakage of
Internal parts iz a possibility that should not
be overlooked. If breakage does occur, the
entire switch and related wiring hamess will
have to ba renewed, as individual parts ars
not available,

2 The switches can be checked for continuity
using an ohmmeter or a continuity test light.
Always disconnect the battery negative (—ve)
cable, which will prevant the possibility of a
short cincuit, before making the checks (ses
Sacticn 3).

3 Refer to Section 7, Steps 1 and 2 and
rermove the headlight from the ahell,

4 Trace the wiring from the switch housing
being checked and disconnect it at the
connactors (see illustrations). Make the
checks on the switch sids of the connectors.
5 Check for continuity between the terminals
of tha switch connector with tha switch in the
various positions (i.e. switch off — no

continuity, switch on = continuity) - see the
wiring diagrams at the end of this Chapter.
Continuity should exist betesen the terminals
connected by a solid line on the diagram
when the switch is in the indicated pasition,

6 If the continuity check indicates a problem

20.3b Left-hand switch housing screws
(arrowed) - 1996-on type shown

20.4 Locate the pin (A) the hole (B)

19.4b Left-hand switch connectors

exists, refer to Section 20, displace the switch
housing and spray the switch contacts with
electrical contact cleaner (there is no need to
remove the switch completely). If they are
accessible, the contacts can be scraped
clean with a knife or polished with crocus
cioth. If switch componants are damaged or
brokan, it will be cbvious when the switch is
disassembled.

20 Handlebar switches - 4
removal and installation i*‘
a5

Removal

1 If the switch is to be removec frem the bike,
rather than just displaced from the handlebar,
refer 1o Section ¥, Steps 1 and 2 and remove
the headlight from the shell. Trace tha wiring
frem the swilch housing and disconnect it at
tha connectors (see illustration 19.4a or b).
Work back along the harmess, freeing it from
all clips and fies, and feed it out of the shall,
noting ita routing.

2 Disconnect the wirng connactors from the
braka light switch (if removing the right-hand
gwitch) or the clutch switch (if removing the
left-hand switch) (see illustration 14.2 or
23.2).

3 Unscrew the handiebar switch screws and
frae the switch from the handlebar by
saparating the halves (see illustrations). On
all except 1935 models, when removing the
left-hand switch, remowve the choke cable
lever, noting how it fits.

Installation

4 |nstallation |5 the reverse of removal. On all
axcept 1995 models, refer to Chapter 3 far
installation of the choke cable if reguired.
Make sure the locating pin in the switch
heusing locates in the hole in the handlebar
(see illustration). Make sure the wiring
connectors are correctly routed and sacurely
connected — the wiring from the right-hand
siwiteh routes through the right-hand hole in
tha headiight shell, and the left-hand switch
wiring routes through the left-hand hole,
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21.2 Disconnect the neutral switeh/ail
level sensor wiring connector

21 Meutral switch - check, 1%&
removal and instailation A

EX

Check

1 Bafore checking the electrical circuit, check
the bulb isesa Saction 17)] and signal fusa (sae
Section ).

2 The switch is located on the left-hand side
of the enging below the front sprocket. Make
sure the transmission is in neutral. To access
the neutral switch/oil leval sensar wiring
connecior, remove the feel tank (see Chap-
ter 3). Trace the wiring from the switch and
disconnect it at the brown connector (see
illustration).

3 With the connactor disconnectad and the
igniticn switched QOM, the neutral light should
be out. i not, the wire betwean the instrumant
cluster and connector must be earthed
{grounded) at some point.

4 Check for confinuity between the light blus
wire terminal on the switch side of the wiring
connector and the crankcase. \With the
tranamission in neutral, there should be
continuiby, With the transmission In gear, there
ghould be no continuity. If the tests prove
otherwlze, remove the front sprocket cover
{see Chapter 5, Saction 16}, than slacken the
screw securing the wiring terminal to the
switeh and detach it {see illustration). Check
for continuity in the wiring between the
connector and the terminal. i the wiring is
good, chack for continuity betweaen the
terminal screw on the switch side and the

21.4 Slacken the screw (arrowed) and
detach the connector

crankcasa. With the tranzmisslon in neutral,
there should be continuity. With the
transmission in gear, there should be no
continuity. i the tests prove otherwise,
remove the switch and check its contact on
the inner face, and also check the contact
plunger and spring in the end of the selector
drum, and rensw whichever is faulty,

5 if the continuity tests prove the switch is
goed, refer to Section 7, Steps 1 and 2 and
remaove the headiignt from the shell. Trace the
wiring from the instrument clustar and
disconnect it at the 5-pin connector (see
illustration 15.2). Check for vollage (with the
igniticn ON) at the brown wire terminal on the
wiring loom side of the connector. If there's
no voltage present, check the wire batween
the connector and signal fuse (see the Wiring
Diagrams at the end of this Chaptar). If the
veltage is good, chack the wiring betwsaan the
connector and tha bulbholder, then check the
starter circuit cut-off relay and other
components in the starter circuit as described
in the retevant sections of this Chapter. If all
components are good, check the wirifg
between the various compeonents (see the
Wiring Diagrams at the end of this Chaptar).

Removal

& The switch is located in the left-Rand side
of the transmission casing below the front
sprocket. Make sure tha transmission is in
nesutral,

T Remove the frontl sprocket cover (see
Chapter 5, Section 16, following the relevant
Steps).

B Undo the single screw securing the

21.8 Meutral switch screws [arrowed)

wiring connector to  the swilch
illusstration 21.4).

9 Undo the Torx screws sacuring the switch
and detach It from the casing (see
illustration). Discard tha O-ring, a8 a new one

must be used,

Installation

10 Fit a new O-ring onto the switch, then
install the switch and tighten its screws
sacurely (see illustrations).

11 Attach the wiring connecior and securs it
with the screw, Check the operation of tha
nautral light.

12 Install the front sprockst covar (ses
Chapter 5, Section 15, following the relevant
Stepa).

[sea

22 Sidestand switch - check, ‘;;tx\a‘
removal and installation
oy

Check

i The sidestand switch is mounted on the
frame just ahead of the sidestand. The switch
is part of the safaty circuit which prevents or
stops the engine running if the transmission is
in gear whilst tha sidestand iz down, and
prevents the enging from starting if the
transmission is in gear unbass the sidestand is
up, and unless the ciuvich is pulled in.

2 To access the wiring connector, remove the
fuel tank [see Chapter 3). Trace the wiring
from the switch and disconnect it at the blus
connector (zee illustration).
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22.7 The sidestand switch Is secured by
two screws [arrowed)

3 Check the operation of the switch using an
ohmmeter or continuity test light, Gonneact tha
meter probes to the terminals on the switch
side of the connector, With the sidestand up
thare should be continuity (zero resistance)
betwesen the terminals, and with the stand
down there should be no continuity (infinita
resistancea).

4 |f tha switch does not perform as expectad,
it is defactive and must be ranewed.

& If the swiltch is good, check the starter
circuit eut-off relay and other componeants in
the startar circuit as described in the relevant
sections of this Chapter. If all componants are
good, check the wiring betweaan the varous
compenents {see the Wiring Diagrams at the
end of this Chapter).

Removal and installation

6 The sidestand switch is mounted on the
frame just ahead of the sidestand. Remove
the fued tank (see Chapter 3), Trace the wiring
from the switch and disconnact it at the
connector (see lllustration 22.3). Feed the
wiring down tao the switch, freaing it from any
clips and ties, nating Itz correct routing.

T Undo the screws securing the switch and
rarmove it, noting hew it fits [sea illustration).
B Fit tha new switch, making sure the plunger
locates correctly, and tighten the scraws
sacuraly.

9 Make sure the wiring is comectly routed up
fo the connector and ratained by the clips and
lias,

10 Heconnect the wiring connector and
check the operation of the switch as
described in Chapter 1, Section 14,

11 Install the fuel tank (see Chapter 3).

23 Clutch switch - check,
removal and installation

T
(5

”

Check

1 The cluteh switch Is mounted on the
underside of the clutch lever brecket. The
gwiteh i part of the safety clreult which
prevents or stops the engine running if the
trensmission = in gear whilst tha sidestand s
down, and pravents the engine from starting if

23.2 Clutch switch wiring connector [A)
and mounting scraw (B)

the transmission is in gear unless the
sidestand is up and the clutch iever is pulled
in. The switch isn't adjustahle

2 To check the switch, disconneact the wiring
connector (see illustration). Connect the
probes of an ohmmeter or a continuity lest
light to the two switch terminals. With the
clutch lever pulled in, continuity should ba
indicated. With the clutch lever out, no
continuity (infinite resistance) should be
indicated.

3 If tha switch Iz good, check the starter
cirguit cut-off relay and other componeants in
thie starter circuit as described in the relevant
sections of this Chapter. If all components are
good, check the wiring betwaan the various
components (see the Wiring Diagrams at the
end of this Chapter).

Removal and installation

4 The clutch switch is mounted on the
underside of the cluich lever brackel.

5 Disconnact the wiring connector (see
illustration 23.2}, then remove tha screw and
detach the swilch.

6 Installation is the reverse of removal,

24 Starter circuit cut-off relay -

ey
check, removal and installation %
N

Check

1 The starter circuit cut-off relay is part of the
safely circuit which prevents or stops the
engine running if the transmission is in gear
whilst the sidestand is down, and pravents the
engine from starting if the transmission is in
gear unless the sidestand is up and the cluteh
lever is pullad in.

2 The starter circuit cut-off relay and its
dipdes are contained within the r&lay
aszembly, an 1995 to 2001 models mounted
under the frame rail behind the rear brake
master cylindar ragervair = ramova the seat
and right-hand side panel for access (see
Ghaptar 71, than displace the starler ralay (see
Section 27) (see Nusteation 27.2a). On 2002
madels onward the relay is aaster to gat at -
just ramove the saat and It is accessible (see
ilustration)

24.2 Starter circuit cut-off relay {arrowed)
- 2002-on models

3 Hemove the ralay (zee below). Refer to the
wiring diagram far vour model (see end of
chaptar} and the lollowing procedures:

4 To check the operation of the relay,
cannect a meter set to the ohms x 100 range,
or a continuity tester, between the blue and
bBlugf/white wira terminals of the relay on
*¥JR1200 models, and between the blugfwhite
and black wire tarminals an XJR1300 models.
Mo continuity should be showr. Using jumper
wires now connect a fully charged 12V battery
o the relay's red/black and black/vellow wire
terminals [positive (+ve) lead to redblack and
nagativa (-va) lead to blackdvellow). The meter
should show cortinuity with battery voltage
applied.

& To check the cut-off relay coil resiatance,
connect a mater sat to the abms x 100 range
betwaen the black/yellow and red/black wire
terminals of the ralay. The ligure given in the
Spacifications at the beginning of this chapter
should be obtainad.

6 The diodes contained within the relay
assembly can be checkad by performing a
continuity tast. Refer to the appropriate wiring
diagram at the end of this chapter and
connect the mater (set to the ohms function)
of continuity tester across the wire terminals
far the diode being tested. The diode should
show continuity in one direction and no
continuity when the mater or tester probes are
reversed. If the diode shows the same
condition in both directions it should be
considerad faulty,

T If the cut-off ralay and diodas are proved
good. yat the starting system fault still exists
check all other components in the starting
circult (ia. the neutral switch, side stand
gwitch, clutch switch, starter switch and
starter relay) as described in the relevant
sections of this Chapter. If all components are
good, check the wiring batwesan the various
components (see Wirng Disgrams at the end
of this Chapter).

Removal and installation

8 The starter circuit cut-off relay and its
diodes are contained within the relay
agsembly, on 1995 to 2007 modals mounted
undar the frame rail behind the rear brake
master cylinder reservoir — remove the seat
and right-hand side panel tor access (see
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Chapter 7}, then displace the starter relay (see
Seaction 27) (see illustration 27.2a). On 2002
models onward the relay |5 easher to get at -
just ramove the seat and it s accessible [see
llustration 24.2).

9 Displace the relay from its mount and
dizconnact the wiring connactor.

10 Installabion is the revarse of remowval.

25 Horns - check, S
ramoval and installation i)
N

Check

1 I 2 hom doesn’t wark, first check the signal
fuse (zsa Section 5) and the battery (see
Section 3.

2 A horn is mouniaed on each frame downtube
above each end of the oil cooler,

3 Unglug the wiring connectars from the hom
(see lllustration). Using two jJumper wires,
apply battery voltage directly to the terminals
an the ham. If the horn sounds, check the
awitch [see Section 19 and the wiring
between the horns and the switch, and
between the switch and earth (see Wiring
Diagrams at the and of this Chaptar). Also
check for battery voltage at each brown wire
tarminal with tha igaition OM.

4 If a horn doesn't sound, rengw |t.

Removal and installation

5 A hom s mounted on each frame downtube
above each end of the ail coolar,

& Unplug the wiring connectors from the horn
[see illustration 25.3). Unscrew the baolt
securing the horn and remove it from the bike.
T Install the hom and securely tightan the
bolt. Connect the wiring connectors.

26 0il level sensor and relay -
check, removal and installation

Vo (i

Check

1 With the igrition switch ON and the Kkill
switch in the "RUMN" position, the ol level
waring light should coma on for a few
seconds, then go out. indicating that the oil
leval is good. Il the Gighl does nol come on,
chack the bulb (see Section 17) and the signal
fuse (sea Section &) If the light stays on,
check the oil level {see Dally jore-ride)
chaors). 1T the oil lavel is good, check the
sensor and relay (see Steps 3 and 4).

2 Start the engine. The il laveal warning light
should come on briefly, and then go out. if the
light stays on, stop the engine immediately
and check the ail level. If the lght does not
came on, chack the hulb (see Saction 17).

3 Ta chack tha sanzor, remove il from the

25 3 Horn wiring connectors (A) and
mounting bolt (B)

sump {=ee below). Connect one probe of an
aohmmeter or continuity tester to tha sansor
wire and the other probe 1o its base, With the
sersor in its normal inslalled position {(wiring
at the bottom), there should be continuity.
Turn the sensor upside down. There should
be no cortinuity. f either condition does not
oCcCur, renew the sensaor,

4 Te check thae ralay, remove tha left-hand
side panel (see Chapter 7}, then ralease the
ralay from its holder and disconnect the wiring
connactar (see illustration). Sat a multimeatar
to the ohms x 1 scale and connect the
positive (+ve) prabe to the red/blus wire
terminal, and the regative [-ve) praobe to the
black terminal. Thera should be no continuity.
Leaving the meter connected, and using a
fully-chargea 12 volt battery and two
insuiated jumper wires, connact the battery
positive (+ve) lead 1o the brown wire terminal,
and the negative {-ve) lead to the blackfred
wire tarminal. There should now be continuity
shown en the meter, If the relay doesn’t
behave as siataed, renaw it.

5 |f the senzor and relay are good, check sll
the wiring between the sensor, the relay and
the warning light, referring to the wiring
diagraim at the end of this Chapter for your
rodel.

& A resistor is fitted inside the starter circuit
cut-off relay assembly to stabilise the signals

¢ =) ‘ e .
i ' . " —
26.9a Disconnect the bullet connector
(arrowed) . . .

Eﬂ.d | level sensor relay (arrowed)

to the ol level warning lignt, thus preventing it
flickering when cornering of braking hard. I
there is a fault in the warning light aperation
which is not due to a faulty bulb or relay, the
resitar value can ba checked as follows.

T Refer to Section 24 and remove the relay.
Using a multimeter set 1o the ohms x 100
range, connect its positive probe (+vea) to the
blackSrad wire terminal and the negative {(-ve)
proba to the rad/blue wire terminal on the
relay. The value obtained should be similar 1o
that giver in the Specifications at the
beginning of this chapter. If no continuity
(infinite resistance) is indicated the resistor is
npan-circuit and the relay assembly should be
renewed

Remaval

8 Drain the engine oil {see Chapter 1).

8 Traca the winng back from the sensor and
disconnect it at the single bullst connector
[see illustration). Free i from its clamp.
Unscrew the two bolts securing the sensor 10
the bottomn of the sump and withdraw it, being
prapared to catch any residual oll (see
illustration). Discard the O-ring as a new one
must be wsad,

10 Toremove the ralay, ramove tha left-hand
side panel (see Chapter 7), then release the
ratay from its holder and disconnect tha wiring
connector (see illustration 26.4).

26.9b .

. . then unscrew the bolts (arrowed)
and remove the sensor
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26.11 Fit a new O-ring (arrowed) befors
installing the sensor

Installation

11 Fit a new O-ring onto the sensor, than it
the sensor into the sump [zee illustration).
Tighten its bolts to the torque setting
specified af the beginning of the Chapler.

12 Connect the wiring at the connector and
check the opsration of the sensor (see Staps
above), Secure the wiring in its clamp.

13 Fill the enging with the specified type and
gquantity of oil (see Chapter 1).

14 Fit the relay into itz holder and connect
the wiring connector.

27.2 Starter relay (A). Starter cireult cut-off
reday (B) - 1995 to 2001 models

27 Starter relay —
check and renawal

Vg

Check

1 I the starter circuit is faulty, first check the
main fuse and ignition fuse (see Section ).

2 Remeove the seat [see Chapter 7). Ths
starter relay is located behind the battery (see
illustration). With the ignition switch ON, tha
engine kill switch in the *RUN" position, and

27.3 Starter relay operation tast
R - red, Bk - hisck, LV - hivedwhite, RV - rediwhile

T

27.4 Starter relay coil test
F - red, Bik - black, LW - blue/white, R/W - red/white

the transmission in nautral, press the starter
switch. The relay should be heard fo click. It
the relay doesn't click, switch off the igniticn
and remove the relay as described below; tasl
it as follows.

3 Sat g multimater to the ohms ¥ 1 scale and
connect it across the relay's starter motor and
battery lead tarminals. Using a fully-charged
12 volt battery and two insulated jumper
wires, connect the positive (+ve) terminal of
the hattary to tha redfwhite wire terminzl on
the relay wiring cennector, and the negative
(=va) tarminal 1o the blue/white wire terminal
on the connector (see illustration). At this
paint the relay should be heard to click and
the multimatar raed zero ohms (continuity), 1f
this is the cases the relay is proved good. If the
relay does not click when battery voltage is
applied and indicates no continuity (iInfinite
resistance) across its tarminals, it is faulty and
must be ranawed.

4 The relay’s coil winding resistance can be
measured by connacting the multimeter (set
to the ohms = 1 scale) across the bluefwhite
and red/white terminals of the connector (see
illustration). The reading cbtained should be
as given in the Specifications at the baginning
of this Chapter. If Infinite resistance is
indicated the relay coil is open-circult and the
ralay must be renewed.

5 |f the relay is good, check for battery
voltage at the reddwhite wire terminal on the
loom side of the relay wirng connector when
the starter button is pressed. i voltage is
prasent, check the other components mfter
the relay in the starter circuit and the wiring
batween them as described in the relevant
sections of this Chapler. Il no voltage was
prasent, check the wiring between the various
components before the relay in the circuit (see
Wiring Diagrams at the and of this Chapter).

Renewal

& Ramove the seat (ses Chapler 7). The
starter relay is located behind the battery (saa
ilustration 27.2). Disconnect the bDattery
negative (—ve) lead bafore ramoving tha starter
ralay [see illustration 3.2).

T Disconnact the relay wiring connector (see
lllustration). Linscrew the two baolts securing

27.7a Disconnect the relay wi
connector (arrowed)

ring
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27.7b Starter motor lead (A), battery
lead [B)

the starter motor and battery leads to the
ralay and detach tha leads (see illustration).
Remova the relay with its rubber sleeve from
its mounting lugs onr the frame (see
illustration).

8 Instaliation is the reverse of removal
Make sure the lerminal bolts are secursly
tightened, Connect the batiery negative (—ve)
lead last.

28 Starter motor - _ o
removal and installation o

Removal

1 Remove the seat (see Chapter 7)

28.2 Pull back the rubber cover and
unscraw the terminal nut (arrowad]

f

27.7c Lift the relay off its mounts
Disconnect the battery negative (-ve) lead
|see illustration 3.2). The starter motor is
mourted on the crankcase, behind the
eylinder block.

2 Peel back the rubber terminal cover and
unscrew the nut securing the lead to the
starter motor {see illustration). Detach the
lead.

3 Unscrew the two bolls securing the slartes
maotor (see illustration). Draw the starter
maotor out of the crankease and remove it
from the machine (see illustration),

4 Remove the O-ring on the end of the starer
motar and discard it as a naw ona must be
used,

Installation
5 Fit @ new O-ring onto the end of the starter

28.5 Fit a new O-ring

28.7 Connect the lead and secure it with
the nut

motor, making sure it is seated in its groove,
and srmear it with grease (ses illustration).

€ Manoeuvrg the motor into pesition and
slide it into the crankcasse. Ensura that the
starter motor teath mesh correctly with thosa
of the starter idle/reduction gear. Install the
mounting bolts and tighten them to the torque
sefting specified at the beginning of the
Chapter.

T Connect the lead to the starter motor and
gocura it with the nut (see illustration). Makea
sure the rubber cover is comrectly seated over
tha tarminal.

B Connect the battery nagative (-va) lead and
install the seat.

29 Starter motor - disassembly, =
inspection and reassembly

k:

i

X

Disassembly

1 Remove the starter motor {see Section 28],
2 Mote the alignment marks between the
main housing and tha front and rear covers, or
makea your own if they aren't claar,

3 Unzcraw the twao long boks and withdraw
them from the starter motor (see illustration).
4 Wrap soma insulating tapa around tha taeth
on the end of the starter motar shaft - this wil
protect the oil seal from damage as the front

.« » and remove the starter motor

29.3 Unscrew and remove the two long
bolts

8
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29.4b ...and slide the shims (arrowed) off

the shaft

29.5b ...and slide the shims (arrowed) off
the shaft

cover is removed. Remove the front cover
from the motor [see illustration). Ramave the
covar O-ring from the main housing and
discard it as a new ona must ba used.
Remova tha shims from the front end of the
armature shaft or the inside of the front cowver,
noting their correct fitted locations (see
illustration). Also remova the tabbed thrust
washear from tha frant cover (see llustration
29.21h).

5 Remove the rear cover from tha molor (See
illustration). Remove the cover O-ring from
the main housing and discand it as a new ong
must be used. Hemove the shims from the
rear end of the armature shaft or from inside
the rear cover [see illustration).

6 Withdraw the armature from the main
housing, nofing that you will have ta pull it out
against tha attraction of the magnets (see
illustraticn)

29.6 Wilhdraw the armature from the
housing

T Slice the brushes with the yeliow insulated
wires out of their housings. Remowve tha
brushplate assembly from the main housing,
nating how it locates (see illustration).

8 Moting the correct fitted location of each
component, unscrew the terminal nut and
removea it along with its washer, the one large
and two small insulating washers and the
C-ring (see illustration). Withdraw the
terminal bodt, then remove the insulated brush
assembly from the brushplate seat, noting
how it fits {see illustration 29.16d). Remove
the insulator and the brushplate seat (see
illugtrations 29.16b and a). Check the
condition of the O-ring and renew it if it is
damaged, deformed or deteriorated.

Inspection

9 The paris of the starter motor that are most
likaly to require attention sre the brushes.

washers and O-ring

29.7 Slide the insulated brushes out and
remove the brushplate from the main housing

Measura the length of each brush and
compare the results to the leagth listed in this
Chapter's Specifications (see llustration), If
any of the brushes are worn bevond the
sarvice limit, renew the brush assamblies. If
the brushes are not worn excessively, nor
cracked, chipped, or otherwise damaged,
they may be re-used.

10 Inspect the commutator bars on the
armature for scoring, scratches ang
discoloration. The commutator can be
cleanad and polished with crocus cloth, but
do not use sandpaper or emery papar, After
cleaning, wipe away any residua with a cloth
spaked in electrical system cleaner or
denatured alzohol, Measure tha diamatar of
the commutator and compare it to the
gpecifications [see illustration). If it has wom
below the service limil, ranow the starter
motor. Measure the depth of the insulating

29.10a Measure the diameter of the
commutator . . .
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28.10b ... and check the depth (a) of the
mica below the bars

mica below the surface of the commutator
bars [see lllustration). If the mica is less than
the depth specified, scrape it away using a
suitably shaped hacksaw blade until the
specifiec depth is reachad.

11 Using an ohmmeter or a continuity test

29.15a Check the seal and bearing in the

29.11a Continuity should exist between
the commutator bars

light, check for continuity between the
commutator bars (see illustration). Continuity
should exist between each bar and all of the
others. Also, check for continuity between the
commutator bars and the armature (see
illustration). There should ba no continulty

e

29.16¢ Locate the brush assembly . . .

28.16d ... then insert the terminal bolt . . .

29.11b There should be no continulty
between the commutator bars and the
armature shaft

finfinite resistance] between the commutator
and the shaft. If the checks Indicate
atherwise, the armature is defective.

12 Check for conftinuity between the un-
Insulated brushes and the brushplate = thera
should be continuity, When the starier motor
has been assembied check for continuity
between the terminal bolt and the housing.
There should be no continuity (infinite
resistanae).

13 Check the front end of the armature shaft
for wom, cracked, chipped and broken teath.
It tha shatt is damaged or warn, renew the
starter motor.

14 Inspect he end covers lor signs of cracks
or wear, Inspect the magnets in the main
housing and the housing itself for cracks.

15 Inspect the front cover oil seal for signs of
damage and renew it if necessary (see
illustration). Cheack the nesdls bearng in the
front cover and the bush in the rear cover for
weaar and damaga - they are not listed as
being available separately so if any is found
newr covers must be fitted (see illustration).

Reassembly

16 Fit the brushplate seat and insulator into
the main housing (see illustrations). Fit the
insulated brush assembly, locating the arms
Into the brushplate =eat (see lllustration).
Insert tha tarminal bolt, then fit the CO-ring,
small and large insulating washers, plain
washer and nut onta the bolt and tighlen the
nut (see illustrations). Use a new O-ring if

necessary.

20.16¢ . ., and fit the O-ring (A), small
insulating washers (B}, large insulating
washer (C), plain washer (D} and nut (E)
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28.17a Locate each brush spring onto
top of its housing

29.17h Fit the brushplate, locating the
insulated wires (A) and the tab (B) correctly

O

29.20b Locate the tab (A) in the slot (B) in
the rear cover

28.21a Fit a now O-ring

17 Placa sach brush spring end ento the top
of its brush housing - this allows the brushes
ta be slid right in 20 they do not foul the
commutator bars when the armmatura 15
installed (see illustration). Fit the brushplate
assembly onto the main housing, locating the
insulatad brush wires in the cutouts and
raking sure the tab on the plate locates in the
cutout in the housing (see illustration).

18 Fit @ach insulated brush into its housing
and slide tham fully in {see illustration).

19 Insart the amnature into the main housing,
nating that it will be forcibly drawn In By the
attraction of the magnets (see illustration
29.8). Locate each brush spring end onto its
brush (see illustration). Check that each
brush is securely pressed against the
cammutator and is free to move in its housing.
20 Slide the shima onto the rear and of the
armature (see illustration 28.5k), then fit a

29.21b Fit the tabbed washer into the
cover

new rear cover O-fing (see illustration). Fit
the rear cover onto the housing, aligning the
marks noted or made earlier (see llustration
29.5a), and locating the tab on the housing in
the slot in the covar (see illustration).

21 Fit a new front cover O-ring [see
illustration). Slide the shims onto he front of
the armaturs (see llustration 28.4b). Apply a
smear of greese to the lips of the front cover
oil eal. Fit the tabbed washer onto the cover
(see illustration), making sure the tabs locate
carrectly, then install the cover, aligning the
marks made on removal (see illustration
29.4a). Ramove the protactive tape from the
shaft end.

22 Check the alignment marks made on
removal are correctly aligned, then install the
long bolts end tightan them securely (see
illustration).

23 Install the starter motor (sea Section 28).

20,22 Install the two long bolts and tighten
them

30 Charging system testing —
general information and
precautions

1 If the parformance of the charging system
s suspact, the systemn as a whole should be
chacked first, followad by testing of the
individual components. Note: BDefore
beginning the checks, make sure the battery /5
fully charged and that all system conneclions
are clean and tight.

2 Chacking the output of the charging systam
and the performance of the wvarious
components within tha charging system
requires the usa of 2 multimeter {with voltage,
current and resistance checking facilities),

3 When making the checks, follow the
procedures carefully te prevent Incorrect
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31.3 Checking the charging system leakage
rate - connect the ammeter as shown

connections or shaort circuits, as irreparable
camage to electrical systarm componants may
result if shorl Gircuils ocour.

4 If a multimeatar is not available, the job of
checking the charging system should be left
to A Yamaha dealer or automofive electhician.

&
N

1 If the charging system of the machine is
thoughi to be faulty, remove the seat (see
Chapter 7} and parorm the lellowing checks.,

Leakage test

Caution: Always connect an ammeter in
sarins, never in parallel with the batiery,
otherwise it will be damaged. Do not turn
the ignition ON or operate the starter
mator when the ammeter (5 connected - a
sudden surge in current will biow the
mater's fuse.

2 Make sure the ignition switch is OFF.
Remove the saat (sea Chapter 7) and
disconnect the lead from the battery negative
(-va) terminal (sea illustration 3.2},

3 Set the multimeter to the Amps function
and connect its nagative (-ve) praobe to tha
battery nagative (—ve) tarminal, and positive
[+ve) probe to the disconmectad negative (—we)
lead (see illustration). Always set the meter
to a high amps range initially and then bring it
down to the mA ([milli Amps) range; il there s a

31 Charging system -
leakage and output test

32.2a Undo the screws (arrowed) and
remove the brush holder. . .

321a Unscrew the bolts (arrowed) . . .

high current flow in the circuit it may biow the
metar's fuse.

4 No current flow should be indicated. If
cument leakage is indicated {genarally greater
than 0.1 mA), there is a short circuil in the
wiring. Using the wiring diagrams at the end of
this Chapter, systematically discannact
individual elactrical components, checking the
mater each time until the source |12 dentified.
& If no leakage is indicated, disconnect the
meter and connect the negative (-ve) lead to
the battery, tightening it securely.

If an alarm or immobiliser is
fitted, its current drain
should be taken into account
when checking for current
feakage.

HINT

Ouwdput test

6 Start the engine and warm it up to normal
operating temparatura. Remove tha saat [ses
Chapter 7).

T To check the regulated voltage output,
allow the engine to idle and connect a
multimater sat to the 0 to 20 volts DC scale
{valtreter} across the terminals of the battery
{positive (+ve) lead to Dattery positive (+ve)
terminal, negative [-ve) lead to battary
nagative (—ve) terminal). Slowly increase the
engine speed to 3000 rpm and note the
reading obtained. The regulated voltage
should be aa specified at the beginning of the
Chapter. i the voltage is outside these limits,

321b ... and remove the cover

check tha altarnator/regulator/rectifier (see
Section 32).

Clues to a faulty reguiator

- are constantly blowing
HINT| buibs, with brightness
varying considerably with

engine speed, and battery overheating.

32 Alternator/regulator/rectifier %
- check, removal, inspection
and installation )
Check

1 Undo the akternator end cover bolts and
remove the cover [see illustrations).

2 Undo the screws securing the brush holder,
noting the lead sacured by the bottom screw,
and remove the holder, noting how it fits (see
illustration). Inspect the holder for any signs
of damage. Meaasiure the length of the brushes
and compare the results to the service limit in
this Chapter's Specifications (see
Hlustration). Push the brushes into the holder
and check they move freely (see illustration).
If the brushes sre not worn excessively, nor
cracked, chipped, or otherwise damaged,
they may be re-used. Otherwise, renaw the
brushholder assembly — the brushes are not
available separately. Clean the slip rings (the
rings on the shaft which contact the brushes)
with a rag moistenad with some solvent.

i

32.2b ... and measura the brushes

32.2¢ Push the brushes In and check they 8
move fraaly
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32.3 Checking rotor coil resistance

3 To check the rotor coil resistance, first
remove the brush holder (see above], then sat
a multimetar to the ohms x 1 (ohmmeter) scale
and measure the resistance between the slip
rirgs (the rings on the shaft which contact the
brushes) and compara the reading to the
Specificatons (see illustration). If it is highar
than specified, renaw the rotor.

32.9a Unscrew the bolts [arrowed) ...

4 To check the stator coil resistance, set a
multimeter 1o the ohms = 1 [chmmeter] acale
and measure the resistance balwaan each of
the white wires coming out of the left-hand
side of the alternatar, taking a total of three
readings, then check for continuity between
each lerminal and ground ([earth) [see
illustration). |f the stater coil windings are in
good condition the three readings should be
within the range shown In the Specifications
at the beginning of the Chapter, and there
should be no continuity (infinite rasislancsa)
between any of the terminals and ground
{(earth). If nrot, tha alternator stator coil
azsembly I3 faulty and should be renewed,

5 Check for continuity betwaen the slip rings
and the armature housing. There should be no
continuity (infinite resistance). If there is
continuity, ranew the rotor.

6 Yamaha do not provide any test
Specifications for tha regulator and rectifier. If
none of the checks made here or in other
Sactions of the Chapter reveal any faults, then

32.4 Checking stator coil resistance

take the assembly to a Yamaha dealer for
further tests. Individual components are

Available.

Removal

T Remove the right-hand side panel {see
Chapter 7).

8 Traca tha wiring from tha

alternator/regulator/ractifier and disconnect it
at the connector (see illustration). Fead the
wiring back to the alterator assembly, noting
its routing and releasing it fram any clips or
ties.

9 Unscrew the three bols securing the
alternator assambly lo the ¢crankcase and
withdraw it (see illustrations). Discard the
O-ring as a new one must be used.

Inspection

10 Undsa the alternator end cover bolts and
remove the cover (see llustrations 32.1a
and h).

11 Undo the screws sacuring the brush

32.9b ...and remove the alternator
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helder, nating the lead secured by the bottom
scraw, and ramove the holder, noting how it
fita |aee illustration 32.2a).

12 Tc remove the regulator, undo the two
screws securing it, noting the washers [see
Illustration}. Mote that one of the screws also
sacuras tha ractihisr.

13 The rectifier should only be removed if it is
faulty as il is possible for the diodes within to
be damagad by the heat transferred whan
unsoidering the wires from the terminals. To
remave the rectifier, unsolder the thres wires
and bend them straight, then undo the two
screws securing it, noting the washers. Note
that one of the screws also securss the
ractifier. Lift the wire guide off then remove
the rectifier.

14 To access the rotor assembly and
bearings. unscraw the two nuts securing the
rear cover and remove the cover, Draw the
rotor out of the main housing/stator assambly.
To access the bearing in the rear cover undo
the four screws and remove the bearing
cover, The other bearing will sither be on the
end of the rotor or in the main housing. Refer
1o Tools and Workshop Tips in the Reference
Section for information on bearing checks and
remaval mathods. Discard the oil seal in the
rear cover as a new one must be fitted.

15 Reassemble the allernator in a reverse of
the above procedure. Take care not to leave
the scldering iron in contact with the rectifier
terminals for too long when soldering the
ractifier wiras.

Installation

16 Installation ks the reverse of removal, Use
a new O-ring (see illustration). Apply a

32.12 ARernator components

sultable non-permanent threadlock to the 1 End cover & Rear cover 10 Bearing
aternator lower balt (see illustration). 2 Brissh holder 7 Rolor 11 Stator
Tighten the alternator boits to the tarque 3 Bagulator 8 Bearing cover 12 Seal
satting specified at the baginning of the 4 Wire guide 9 Bearing 13 C-ring
Chapter. 5 Rectifier

32.16a Fit a new O-ring into the groove . . .



i
i
|

e e e B e i
L

S[POL D02 L HIMX

e g

e —

1

8+26 Electrical system

Zaii R R

\5 — | — i —— — —




Electrical system 827

s|apoll LOOZ 03 8661 dS PUS DOELHMXK

jn avmry
w.n.mﬁ._ s e R Sy e
e |
— [ daﬂﬂﬁ.ﬁiii |
- L o T
sihogd yanc =| 1 1 ﬁ
| ] _
i 1 1 L 4 1 _\..|;/
. [ ! 1
1l | - [ i
= —s : | v
— -
_ I
i
|
|

1
|
e il 1"' IIIIIIIIIIIIIII 1
o E— -+ | |_ Sro | r
py 8 +uom | [t
il ICEEEiR miiiin e
— i
: | [ I
" o “ “ P | “ H ﬂ.WU
C : ,
A I " i | |
18 | | | :
ﬂh@lﬂl | H “ _ ey lﬁv _
- em— | | H 11 R
= T e 5 FEG G FEDR DI Rt NS . W L
=@ || =t | T =0
aq| I __“ _.I |||||||||| I..-II:..._“I . l@ﬂ.ﬁ
“__lll oF u Imliln —I.”l...—. ||||||||||||||||| +||l1“. """"" i “ lllllll ._l— } - -
| | r.ﬁ....._ll“l* i 1 Y : "
PR = o n o e o 2 e MR ]| EEE— -
= -~ - : -t == : _
] —p LR | " : + -
: . & 0wy il BHOH LI
=W _w), _ @;H_ﬁ !
ln @ltE) | ikl (BLEEE S
(] -_— — o, o s m T Er=a
ot BE pm A MW ww gmpn, e L, SRm 0 WA wmmeee e e




828 Electrical system

S{EpoW Uo-Z00T DOELHIMX

| i |
= | 1l &
T S— Y I _ :
JREIRCIR I == “ : T ot
_ .q;_,uu-__;,ﬁ " _ R
Lo " L e =
T ! — s
2 1 : ! 1 o
- - " _—1
. a Tel n _ — . h ty I
vl | L I O (DM [
L _
I
| |
I

(¥

]

Il
| .

PR NSNS | IS ——

T H

I

T

il o w————— — — — — —

) £

_l_. = i —- (=
) MRS (S Sam— = — ™S

= | — ﬁ )
llllllll e e R . e e e S e o — — — — — _. W

S — —-— I._l.l..ll.:.ll_lll_ql._-l.lll._l ml- I-—.IMMﬂin

T{illll”ll

1

1

|

1

1

|

I

1y

I
-l

i
h e

1

Lz
=t

'
E

|
1
|
§ | ITi
- - “ — —
T T
R LT
= - AME = 1
=" -..I;:. . e e ) Ol | B
WM W eeewn | (L[ TTHS
ey UHWAE AeuR iy 3
- & e R e p——




Reference

REF=1

Tools and Workshop Tips

Conversion Factors

24 Nww x 0.738
= 25 bFfe

® Building up a tool kit
and equipping your
waorkshop @ Using tools
#® Understanding bearing,
ceal, fastener and chain
sizes and markings

® Fepair technigues

REF+2 |

| REF*20

@ Locks and chains

@ U-iocks @ Disc locks
@ Alarms and immohilisers
@ Security marking
systems @ Tips on how to
prevent bike theft

REF+23

@ Engine oils

@ Transmission (Qear) oils
@ Coolant/anti-freeze

@ Fork oils and suspension
fluids @ Brake/clutch fluids
@ Spray lubes, degreasers
and solvents

REF=*26

® Formulae for conversion
of the matric (S1) units used
throughout the manual into
Imperial measurss

MOT Test Checks

Technical Terms Explained

Index

[Rerr

@ A guide to the UK MOT
test @ Which itams are
lested @ How to prepare
your motoreycle for the test
and perfarm a pre-test
cheack

‘ REF=32

@ How to prepars your
motarcycle for going into
storage and protect
esgential systems @ How
to get the motorcycle back
on the road

REF*35

® Common faults and their
likely causes @ How to
check engine cylinder
compression @ How to
make elactrical tests and
use test maters

Lo

@ Componsnt names,
technical terms and
common abbreviations

explained
REF+52




rere2 JOOIS and Workshop Tips

Buying tools

A toolkit is a fundamental requirament for
servicing and repainng a motoreycle. Although
there will be an initial expense in bullding up
enougn tools for sarvicing, this will soon ba
offset by the savings made by doing the job
vourself, As axparience and confidence grow,
additional tools can be added to enable the
rapair and overhaul of the molorcyela. Many of
the spacialist tools are expensive and not often
used so it may ba preferable to hire them, or for
& group of frends or motorcycle club to joln in
the purchase.

As arule, it is betber to buy more expensive,
good quality tooks, Cheaper tools are likefy to
wear out faster and nead to be renewed more
often, nullitying the original saving.

Warning: To avoid the risk of a

aways alm to purchase tools which meet
the relevant national safety standards.

For more infermation ebout tools, refer to
the Hayrnes Motarcycle Waorkshop Practice

poor guality tool breaking in use,
iy NI or chimeon fo e TechBook (Bk. No. 3470).
compenent being worked on, Manufacturer’s service tools

Inevitably certain tasks require the use of a
service tool. Where possible an alternative

The tallowing lists of toaks do not represent
the manufacturer's service tools, but serve as
a guide to help the owner decide which toals
are needed for this level of work. In addition,
items such as an electric drill, hacksaw,
soldering iron and a workbench squipped
with a vice, may be nseded. Although not
classed as tools, a selection of bolts, screws,
nuts, washers and pieces of tubing always

come in useful,

tool or method of approach is recommeandead,
but sometimes thera is no option if personal
injury or damage to the component is to ba
avoided. Where required, sarvice tools are
referred ta in the relevant procedure,

Service tools can usually only ba purchasad
from a motorcycle dealer and are identified by
a part number. Some of the commonly-usad
tools, such as rotor pullers, are available in
aftarmarkat form from mail-crder motorcycle
tool and accessory suppliers.

files,

Maintenance and minor repair tools

| 1

11

|J|
/

P

1 Set of fist-baded 6 Sefof Torx keys orbits 11 Cable oiler slamp 16
screwadilers T Pliers, cutters and 12 Fesler gauges

2 Selof Philies head salf-focking grips 13 Spark plug gap
screwdrivers dole grips) measwving toal 17

3 Combination open-and 8 Adustable spanners 14 Spark plug scerneror 18
and fing SoanNsrs 8 C-spanners deap piug sockets

4 Socket st (3/8 inch 10 Tread decth gauge and 15 Wire brush and 19
or 1/2 inch drive) fyre pressure galge STy Daper 20

§ Set of Alen keys or bils

Caifbrated spinge, 21 Stmight-edge and
measuring vesss! and steal rule

funnel 22 Confinuity tester

Ol fitter adapters 23 Battery charger

Ol drainer can or 24 Hydromeater (for hatteny
tray specific gravity check)
Pump type oif can 25 Antl-freeze tester (for
Grease gun liquiri-roaled enginas)
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Repair and overhaul tools

A 1

o[
¥ £ 'I1 i %
ARDUNBOOE |
1 Tomue wrench 4 Vemier gauge T Selaction of pullers 10 Wire stripper and 13 Hose clamp
{small and mid-ranges) 5 Circlip pliers finfernal and B Orsaker bars crmpear too fwingnut type shown)
2 Conventional, plastic or extemal, or contbination] 9 Chain breaking 11 Auitimster (measunes 14 Cluteh holding tool
soft-faced hammers 6 Saf of cold chisels rvating toal set amps, volts and chmsl 15 Onme-man brave/clutch
3 Impact diver sat and punches 12 Stroboscope jfor blisachar kit
dynamic timing checks)
Specialist tools
TLAITIGAUGE
- T
- % s o
8 11 14 j
gl N ,f//%
9 12 15
1 Micrometers T Flastigauge kit 10 PRiston nng removal and 13 Stud exfractor
{enterral typa) COMpression gauge B8 lahe spring compressar Instalabion tool 14 Screw extractor set
2 Telescoping gauges S Wacuum gauges fiefl) or (d-siroke engines) 11 Fisten ring clamg 15 Bearing drivar st

3 Dial galige ITRENTatar {rigit) 9 Fiston pin drawbolt tocd 12 Cylinder bore hone
6 O pressure gauge {stone type shown)
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The workbench

® Work is made much easier by raising the
blke up on & ramp - componants are much
mare accessible if raised to waist level. The
hydraulic or pneumatic types seen in the
dealer’s workshop are a sound investment i
you undertake a lot of repairs or overhauls
[see illustration 1.1).

1.1 Hydraulic motorcycle ramp

@ |f raised off ground level, the bike must ba
supported on the ramp to aveoid it falling. Most
ramps incorporate a froml wheel locating
clamp which can be adjusted to suit different
diamatar wheals, When tightening the clamp,
take care not to mark the wheaal fim or
damage the tyre - use wood blocks on each
side to prevent this.

® Secure the bike to the ramp using tie-
downs (see illustration 1.2). I the bike has
only a sidestand, and hence leans at a
dangarous angle when ralsed, support the
bike on an auxiliary stand.

1.2 Tie-downs are used around the
passenger footrests to secure the bike

& Auxiliary (paddock] stands are widely
available from mail order companies or
maotorcycle dealers and attach either to the
whisal axia or swingarm pivot (see illustration
1.3). If tha motorcycle has a cantrestand, you
can support it under the crankcase to prevent
it toppling whilsl gither wheel is removed (see
illustration 1.4),

1.3 This auxiliary stand attaches to the
swingarm pivot

the engine and jack head when supporting
the engine in this way

Fumes and fire

@& HAefer to the Safetly first! page at the
beginning of the manual for full details. Make
sure your workshaop is equipped with a fire
extinguisher suitable for fuel-related fires
(Class B fire - flammabie llguids) - it is not
sufficient to have a watar-filled axtinguishar.
@ Always ensure adeguate ventilation is
available. Unless an axhaust gas axtraction
system is available for use, ensure that the
angineg is run outside of the workshop.

& if working on the fusl systern, make sure
the workshop is ventilated to avoid a build-up
of fumes. This epplies aqually to fume build-
up when charging a battery. Do not smoke or
allow anyona elsa ta smoke In the workshop.

Fluids

@ |f you need to drain fual from the tank,
store it in an approved container marked as
suitable for tha storage of petrol {gasolineg)
(see illustration 1.5). Do not store fuel in
glass jars or bottles.

1.5 Usge an approved can only for storing
petrol (gasoline)

® Use proprietary engine degreasers or
sclvants which have a high flash-point, such
as paraffin (kerosene), for cleaning off o,
greasa and dirt - never use patrol (gasoling) for
cleaning. Wear rubber gloves when handling
saelvant and engine degreaser. The fumes from
certain solvents can be dangerous - always
wiork: in a well-ventilated araa,

Dust, eye and hand protection

® Protect your lungs from inhalation of
dust particles by wearing & filtering mask
over the nose and mouth. Many frictional
materials still contain asbestos which Is
dangerous to your health. Frotect your eves
fram spouts of liquid and sprung
components by wearing a pair of protective
goggles (see iliustration 1.6).

1.6 A fire extinguisher, goggles, mask
and protective gloves should be at hand
in the workshop

® Protect your hands from contact with
solvents, fuel and oils by wearing rubber
gloves. Altermativaly apply a barrier cream to
your hands before starting work. If handling
hot components or flulds, wear suitable
gloves to protect your hands from scalding
and burns.

What to do with old fluids

@ Old cleaning solvent, fuel, coolant and cils
shouid not be poured down domestic drains
or onte the ground. Package the fluid up in old
oll containars, label it accordingly, and take it
lo a garage or disposal facility. Contact your
Incal authority for location of such sites or ring
the ol care hotline,

0800 66 33 66

wwwoltbankilne.erpuk

In the USA, note that any oil supplier
must accept used oil for recyching
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Fastener types and applications

Bolts and screws

® Fastener head types are either of
hexagonal, Torx or splined dasign, with
internal and external versions of each type
(see illustrations 2.1 and 2.2); splined head
fasteners are not in common use on
motarcycles, The conventional slotted or
Phillips head design is used for certain
scraws, Bolt or screw length is always
meaasured from the underside of the head to
tha end of the itam (see illustration 2.11).

2.1 Intermal hexagon/Allen (&), Torx (B}
and splined (C) fasteners, with
corresponding bits

2.2 External Torx (A), splined (B)
and hexagon {C) fasteners, with
corresponding sockets

® Cartain fasteners on the motorcycle have
a tensile marking on their heads, the higher
the marking the stronger the fastensr, High
tensile fasteners gensrally carry a 10 or higher
marking. Never replaca a high tensile fastenar
with one of a lawer tensile strength.

Washers (see illustration 2.3)

@ Flain washers are used betwesn a fastaner
head and a component to prevent damags to
the component or to spread the load when
lorque is applied. Plain washers can also be
used as spacers or shims in  certain
agsemblies. Copper or aluminium plain
washers are often used as sealing washers on
drain plugs.

2.3 Plain washer (&), penny washer (B},
spring washer (C) and serrated washer (I

® The split-ring spring washer works by
applving axial tension betweean the faslanar
head and compenent. I flattened, it is
fatigued and must be renewed. If & plain [flat)
washer is uged on the fastener, position the
spring washear belwesn the fastensr and the
plain washer

® Serrated star type washers dig into the
fastener and component faces, praventing
Ioosening. Thay ara oftan uzed on electrical
earth {ground) connections to the framae.

® Cone type washers (somelimas called
Belleville) are conical and when tightened
appdy axial tension betweaen the fastenar head
and component. They must be installed with
the dished side against the component and
often carry an OUTSIDE marking on their
outer face. If flattened, they are fatigued and
must be renewed.

@ Tab washers are used to lock plain nuts or
bolts on a shaft. A portion of the tab washer is
bent up hard against ane flat of the nut o bolt
to prevent it loosening. Due 1o the tab washer
being deformead In use, a naw tab washer
should be used every time it is disturbed.

® '‘Wave washers are used to iake up
endflcat on a shaft. They provide light
springing and prevent excessive side-to-side
play of a component. Can be found on rocker
arm shafts,

Nuts and split pins

& Conventional plain nute are usually six-
sided (see illustration 2.4). They are sized by
thread diameter and pitch. High tensile nuts
carry a number on ane end to denote their

tansile strength.

®
o g@

2.4 Plain nut (4}, shouldered locknut (B),
nylon insert nut (C) and castellated nut (O

® Self-locking nuts either have a nylon
insert, or twa spring metal tabs, or a shoulder
which is staked Into a groove in the shaft -
their advantage over conventional plain nuts
is a registance o loosening dua to vibration.
The nylon insert type can be used a number of
times, but must be renewed when the friction
of the nylon Insert is reduced, le whan the nut
spins frealy on the shaft. The spring tab type
can be reused unleas tha tabs are damaged.
The shouldered type must be renewed every
time it is disturbed,

@ Split pins {cotter pins) are used to lock a
castellated nut to a shaft or to prevent slackening
of a plam nut. Common applications are whesl
axkas and brake torque arms, Because the split
pin arms are deformed to lock around the nut a
new spilit pan must alvays be used on installation
- always fit the comect size split pin which will fit
snugly in the shaft hole. Make sure the split pin
anms are comectly located arcund the nut (see
illustrations 2.5 and 2.6).

2.5 Bend split pin (cotter pin} arms
as shown (arrows) to secure
a castellated nut

|

i -
2.6 Bend split pin (cotter pin) arms as
shown to secure a plain nut

Caution: If the casteliated nut sfots do
not allgn with the shaft hole afier
tightaning to the torgue setting, tighten
the nut until the next slot aligns with the
hole - newver slacken the nut to align its
sfot,

® H-pins (shaped like the letter R), or slip
ping as they are sometimes called, are sprung
and can be reused if thay are otherwise in
good condition. Always install R-pins with
their closed end facing forwards (see
illustration 2.7).
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2.7 Correct fitting of R-pin.
Arrow indicates forward direction

Circlips (see illustration 2.8)

@ Circlips (sometimes called snap-rings) ara
used to ratain components on a shaft or in a
housing and have corresponding extemnal or
Internal ears to permit ramoval. Parallel-sided
(mechined) circlips can be installed eithar way
round In their groowea, whereas stamped
circlips (which have a chamfered edoa on ang
face) must be installed with the chamter
facing away from the direction of thrust load
[see illustration 2.9).

2.8 External stamped circlip (A}, internal
stamped circlip (B), machined circlip (C)
and wire circlip (D}

@ Always use circlip pliers to remove and
install circlips; expand or comprass them just
encugh to remove them, After installation,
rotate the circlip in its groove to ensura it is
securely seated. If installing a circlip on a
gplined shall, always align its opening with a
shaft channal to ensure tha circlip ends are
wall supported and wnlikely te catch (see
ilustration 2.10).

ST,
_L THRUST LOAD
—
THRUST WASHER
|
RN
et SHARP EDGE
CHAMFERED EDGE ‘

2.9 Correct fitting of a stamped circlip

210 Align circlip opening
with shaft channel

® Circlips can wear due to the thruat of
componants and become loose in their
grooves, with the subseguent danger of
becoming dislodged in operation. For this
reason, renawal is advised every time a circlip
is disturbed.

® 'Wire circlips are commenly usad as piston
pin retaining clips. If a remaoval tang is
provided, long-nosed pliers can be used to
dislodge them, otherwige carsful use of a
small flat-bladed screwdriver |s necessary.
Wire circlips should be renswed evary time
they are disturbed.

Thread diameter and pitch

@ Diameter of & male thread (screw, bolt or
stud) is the outside diameter of the threaded
portion  (see illustration 2.11). Most
motorevele manufacturers use the 150
(Intemational Standards Organisation) metric
system expressed in millimetras, eg MG refers
to & 6 mm diametar thread. Sizing is the same
for nuts, except that the thread diameter is
measured across the valieys of the nut.

@ Pitch is the distanca between the peaks of
the thread (see illustration 2.11). It is
expressed in millimatres, thus a common boil
zize may be expressed as 6.0 x 1.0 mm (& mm
thread dismetar and 1 mm pitch). Ganarally
pitch Increases in proportion to thread
diameter, although there are always excaptions,
® Thread diameter and pitch are related for
conventlonal fastener applications and the
accompanying table can be usad as a guice.
Additionally, the AF (Across Flats), spanner or
gocket size dimension of the bolt or nut (see
iliustration 2.11) is linked to thread and pitch
gpecification. Thread pich can be measurad
with & thread gauge (see illustration 2.12).

2.11 Fastener length (L), thread diameter
(D), thread pitch (P) and head size (AF)

2.12 Using a thread gauge
to measure pitch

AF siza Thread diameter x pitch (mm)
8mm M5« 0.8

8mm ME % 1.0

10mm MEx1.0

12mm.  MEX1.25

14mm MI10x 125

17 mm  M12x1.26

® The threads of most fasteners are of the
right-hand fype, is they ara turned clockwise
to tighten and anti-clockwise to loosen. The
reverse situation applies to left-hand thread
fastaners, which are tumed anfi-clockwisa to
tighten and clockwise to loosen, Left-hand
thraads are used where rotation of a
companant might loosen a conventional right-
hand thread fastener.

Seized fasteners

® Comosion of external fastenars due to
water or reaction between two dissimilar
metals can occur over a period of time, i will
build up =ocner in wet conditions or in
countries whera salt is used on the roads
during the winter. If & fastener is severely
corroded it is likely that normal methods of
rarmaval will fail and result in its head being
ruined, When you attempt removal, the
fastener thread should be heard to crack frea
and unscrew easily - if it doesn't, stop there
oefore damaging someathing.

# A smart tap on the head of tha fastaner
will often succeed in breaking free corosion
which has occurred in the threads (see
iMustration 2.13).

@ An agerosol penetrating fluid (such as
WD-40) applied the night beforahand may work
its way down into the thread and ease removal,
Dupending on the location, you may be abis to
make up a Plasticine well around tha fastener
hiead and fill it with penatrating fluid,

2.13 A sharp tap on the head of a fastener
will often break free a corroded thread
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@ I you are working on an engine intermnal
companeant, corrasion will mast likely not be a
problem due to the well |ubricated
anvironmant. Howeaver, componants can ba
very tight and an impact driver iz 2 useful ool
in freeing them (see illustration 2.14).

to free a fastener

® 'Wheara corrosion has ooccurred betwaan
dizsimilar matals (eg stesl and aluminium
aligy), the application of heat to the fastener
head will create a disproportionate expansion
rate between the two metals and break tha
seizure caused by the corrosion. Whether
heaal can bea applied depands on the location
of the fastener - any sumounding components
likaly to ba damaged must first be removed
|see illustration 2.15). Heat can be applied
uzing a paint stripper heat gun or clothes iron,
or by immersing the component in beiling
water - wear protective gloves to prevent
scalding or burns to the hands,

2.15 Using heat to free a seized fastener

@ As a last resort. it is possible to use a
hammer and cold chisal to worlk the fastener
head unscrewed (see illustration 2.16). This
will damage the fastener, but more
imzartantly extreme care must be taken not to
damagea the surrounding componant.

Caution: Remember that the component
being secured is genersily of maore value
than the bolt, nut or screw - when the
| fastener is freed, do not unscrew it with
Ifﬂmn, instead work the fastener back
and forth when resistance is feit to
prevent thread damage.

i — .
2.16 Using a hammer and chisal
to frec a scized fastener

Broken fasteners
and damaged heads

@ If the shank of a broken bolt or screw is
accassible you can grip it with self-locking
grips. The knurled wheel type stud extractor
toal or self-gripping stud puller tool is
particularly useful for remaoving the long studs
which screw into the cylinder mouth surface
of the erankease or boltz and screws from
which the head has broken off [see
lustration 2.17). Studs can also be removed
by locking two nuts together on the threaded
end of the stud and wsing a spanner on the
lower nut (see illustration 2.18).

.
-
—

| )

Using a stud extractor tool 1o remove
a broken crankcase stud
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2.18 Two nuts can be locked together to
unscrew a stud from a component

® A bolt or scraw which has broken off
below or level with the casing must be
extracted using a screw extractor set, Cenire
punch the fastener to centralise the drill bit,
then drill a hole in the fastener (see
illustration 2.19). Selact a drill bit which is
approximately half to three-quarters the

2.19 When using a screw extractor,
first drill @ hole in the fastener . ..

diameter of the fastener and drill to a depth
which will accommaodata the extractor. Use
the largest size extractor possible, but avoid
leaving too small a wall thickness otherwise
the axtractor will marely force the fastenar
walls outwards wedging it in the casing
thread.

@ |If a spiral type extractor is used, thread it
anti-clockwisa inta the fastener. As It Is
screwed in, it will grip the fastener and unscraw
it frorm the casing (see ilustration 2.20).

2.20 . .. then thread the extractor
anti-clockwise into the fastener

@ |f ataper type extractor is used, tap it into
the fastener so that it iz firmly wedged in
placa. Unscrew the axtractor (amti-clockwize)
to draw the fastener out.

Warning: Stud extractors are
very hard and may break off in
the fastener if care [s not taken
- ask an engineer aboul spark
erosion if this happens.

@ Alternatlvely, the broken bolt/screw can
be drillad out and the hole retappad tar an
oversize bolt'screw or a diamond-section
thread insart. It i= essantial that the drilling is
carmied cut squarely and to the comect depth,
otherwize the casing may be rulned - if in
doubt, entrust the work to an enginesr.

@ Bolts and nuts with rounded camers cause
the comect size spanner or sockel to slip when
force iz applied. Of the types of spannen’sockst
available always use a six-point lypa rathe
than an eight or twelve-point type - better grip
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2.21 Comparison of surface drive ring
spanner (left] with 12-point type (right)

is abtained. Surface drive spanners grp the
middle of the hex flats, rather than the comers,
and are thus good in cases of damaged heads
{see illustration 2.21).

& Slotted-head or Phillips-head screws are
often damaged by the use of the wrang size
serewdriver.  Allen-head and  Torx-head
sorews are much less likely to sustain
damage. If enough of the screw head is
axpased you can use a hacksaw to cut a slot
in its head and then use a conventional flat-
bladed scrawdriver o ramove il. Allermatively
use a hammer and cold chisel to tap the head
of the fastener around to slacken It Always
replace damaged fasteners with new ones,
preferably Tork or Allen-head type

A dab of valve grinding compound
between the screw head end screw-
driver tip will often give a good grip.

Thread repair

@ Threads (particularly those in aluminium
alloy components) can be damaged by
avertightening, being assambled with dirt in
the threads, or from a companent working
oose and vibrating. Eventually the thread will
fail complately, and it will be impossibla to
tighten the fastener.

® If athroad is damaged or clogged with old
locking compound it can be renovated with a
thread repair tocol (thread chaser) ([see

illustrations 2.22 and 2.23); spacial thread

i
Fpe

2.23 A thread repair tool being used lo
correct an external thread

chasers are available for spark plug hole
threads. The toal will nat cul a new thraad, but
clean and true the orginal thread. Make sure
that you use the carrect diameter and pitch
tool. Similarly, external threads can be
cleanad up with a die or a thread restorer file
{aae illustration 2.24).

2.24 Using a thread restorer file

@& |tis possible to drill out the old thread and
retap the componant to the next thread size.
This will work where there iz enough
surrounding materal and a rew bolt or screw
can be obtained. Sometimes, however, this is
not possible - such as where the bolt'screw
pesaes through another componant which
rust also be suitably modified, also in cases
wihere a spark plug or oil drain plug cannat be
obtzined in a larger diameter thread size.

@ The diamond-section thread Insert (often
known by its popular trade name of Hali-Coll) is
a simple and effective method of renewing the
thread and retaining the ariginal size. A kit can
be purchased which contains the tap, insert
and installing tool (see illustration 2.25). Crill
out the damaged thread with the size drill
gpecified (see illustration 2.26). Carefully retap
the thread (see illustration 2.27). Install the

A%

2.22 A thread repair tool being used to
correct an internal thread

2.25 Obtain a thread insert kit to suit the
thread diameter and pitch required

o -}f!:"-'u i :
226 To install a thread insert, first drill out
the original thread . ..

g | .
2.30 ... break off the tang when complete

insert on the installing tool and thraad it slowly
into place using a light downward pressure
(see illustrations 2.28 and 2.29). When
positioned betweaean a 1/4 and 1/2 turn below
the surface withdraw the installing tool and usa
the break-off too! to press down an the tang,
breaking it off (see illustration 2.30)

@ Thers are epoxy thraad rapair kits on the
market which can rebuild stripped internal
thraads, although this repair should not be
used on high loed-bearing components.
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Thread locking
and sealing compounds

# Locking compounds are used in locations
where the fastener is prone to loosening due
to vibration of on important safety-related
items which might cause loss of control of the
matorcycle if they fail, It I= also used where
impartant tastaners cannot ba secured by
other means such as lockwashers or split
pins.

@ Before applying locking compound, make
sure that the threads (Internal and extemal) are
clean and dry with &ll old compound remaoved,
Select a compound to sult the component
being sscurad - a non-permanent gensral
locking and sealing type iz suitable for most
applications, but a high strength type & neasdad
for permanent fixing of studs in castings. Apply
a drap oF two of the compound 1o the first fow
thresos of the fastener, then thread it into place
and tighten to the specified torque. Do not
apply excessive thread locking compound
otherwise the thread may be damaged on
subsanuant remaval,

@ Certain fasteners are impregnated with a
dry film type coating of locking compouind on
their threads, Always renew this type of
fastener if disturoed.

@ Anti-seize compounds, such as copper-
based greases, can be applied to protect
thraads fram seizure due to extreme heal and
carrosion. A common instance is spark plug
threads and exhaust systern fastenars.

A L

Feeler gauges

@ Feslar gauges {or blades) are used for
measuring small gaps and clearances (sae
illustration 3.1). They can also be used to
measure andfloat (sideplay) of a component
on a shaft where access is not possible with a
dial gauge.

@ Feeler gauge sets should be treated with
care and not bent or damaged. Theay are
etched with their zize on one face, Keap them
clean and wery lightly oiled to prevent
cowrosion baild-up.

3.1 Feeler gauges are used for measuring
small gaps and clearances - thickness is
marked on one face of gauge

@ When measuring a clearance, select a
gauge which |z a light sliding fit batwean the twe
components, You may need to use two gauges
tocgathar 1o measure the cearanca acclirately.

Micrometers

® A micrometer is a precision tool capable
of measuring to 0.01 or 0.001 of a millimetre.
It should always be stored in its case and not
in the general toolbox, It must be kept clean
and never dropped, otherwisa its frame or
measuring arvils could be distorted resuliing
in inaccurate readings.

@ External micrometers are used for
measuring cutside diameters of components
and have many mora applications than intemal
micrometers. Micrometers are available in
differant siza ranges, eg 0 to 25 mm, 25 to
50 mm, and upwards in 25 mm steps; some
large micrometars have interchangaable anvils
to allow a range of measurements to be taken.
Generally the largest precsion measurement
you ars likely to take on a motoreycle is the
piston diameter.

@ Internal micrometers (or bore micrometers)
are used for measuring inside ciametars, such
as valva guidez and cylinder bares.
Telescoping gauges and small hole gaugas are
used in conjuncticn with an extarnal micro-
meter, whereas the more expensive intemal
mmicromaters have their own measuring device.

External micrometer

Mote: The conventional analogue fype
instrument iz described, Although much easier
to raad, digital micromaeters are considerably
Mare axpensive,

& Always check the calibration of tha
micrometer before use. With the anwvils closad
{0 to 25 mim type) or sat over a test gauge [for

3.2 Check micrometer calibration
belore use

the larger types) the scale should read zero
{see illustration 3.2]; maks sure that tha anvils
(and test place) are clean first. Any discrepancy
can be adusted by refaring fo the instructions
supplied with the tool. Remember that the
micromater is a precision measuring ool -
don’t force the anvils closed, use the ratchet (4)
on the end of the micrometer o close it. In this
way, a measurcd forca is always applied.

@ Touse, first make sure that the tem baing
maasured ig clean. Placa the anvil of the
micrometer {1) against the item and use the
thimbde (2) to bring the spandle (3) lightly into
contact with the other side of the item (see
illustration 3.3). Con't tighten the thimble
down becausa this will damage the micrometer
- instead use the ratchat (4) on the end of the
micrometer. The ratchet machanism applies a
measured force preventing damage to the
instrument.

& The micrometer is read by referring to the
linear scale on the sleave and the annular scabe
on the thimble. Read off the sleeve first to
cbtain the base measurement, then add the
fine measurement from the thimble to obtain
the overall reading. The linear scale on the
sleeve represents the measuring range of the
micrometer (eg 0 to 25 mm). The annular scale

131

3.3 Micrometer component parts

i Anvil
2 Thimble

3 Spindle
4 Ratchet

5 Frama
& Locking laver
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an tha thimbla will be in graduations of 0.01
mm (or as marksd on the frame} - one full
renvolution of the thimble will move 0.5 mm on
the lingar scale. Take the reading whara tha
datum ling on the sleeve intersects the
thimble's scala. Always position the eye
directly abowe the scale otherwise an
inaccurata reading will result.

In the axample shown the item measures
2.85 mm (see illustration 3.4):

§ ; 0.50
3.4 Micrometer reading of 2.95 mm

Mast micrometars have a locking lever {8) on
the frame to hold the sefting in place, allowing
the item to be removed from the micrometer.

@ Soma micrameters have a varnler scale
an their slesva, providing an even finer
measurement o be taken, in  0.001
increments of a millimeatre. Take the sleave
and thimble measurement as described
abowve, then check which graduation on the
vernier scele aligns with that of the annular
seale on the thimble Note: The eye must be
cerpendicuwlar to the scale when taking the
vermier reading - if necessary rotate the body
of the micrometer to ansure thiz, Multiply the
vertier scale figure by 0.001 and add it 1o the
base and fine measuremeant figures.

In the example shown the item measures
45.984 mm (see illustrations 3.5 and 3.6):

Linesr scale (base) 46.000 mm
Linear scale (ase) 00,500 mm
Annular scale {fine) 00,490 mm
Vemier ecala G0.004 mm
Total figure 46.994 mm

Internal micrometer

# Internal micrometers are available for
maasuring bore diameters, but are expensive
and unlkely to be svailable for home use. It is
suggasted thet & sat of telescoping gaugas and
amall hola gauges, both of which miust be used
with an external micrometer, will suffice for
taking intamal maasurements on a motorcycke.
@ Telescoping gauges can be used to

Lin=ar scale 2.00 mm

Lirear scale 0.50 mim :

Annular scale 0.45 mm 3.5 Micrometer reading of 46.99 mm on

Total figure 2,85 mm limear and annular scales . . .
2.00 0.45

3.8 ...and 0.004 mm on vernier scale

measure internal diameters of componeants,
Select a gauge with the correct glze ranga,
make sure its ends are clean and insert it into
the bore. Expand the gauge, then lock ils
position and withdraw it from the bore (see
illustration 3.7). Measure across the gauge
ends with a micromeler [see illustration 3.8).
@ \Very small diameter bores (such as valve
guides) are measured with a small hols gauge.
Once adjusted to a slip-fit inside the
component, its position is locked and the
gauge withdrawn for measurement with a
micrometer (see [llustrations 3.8 and 3.10).

Vernier caliper

MNote: The convantional fnear and dial gauge
type instruments are described. Digifal types
are easier to read, but are far more sxpensive.
@ The verniar caliper épas not provide the
pracision of a micrometer, but is versatile in
being abie to measure internal and axternal
diameters. Some typas also Incorporate a
depth gauge. It is ideal for measuring clutch
plate friction material and spring free lengths.
@ To use the conventional linear scale
vemier, slacken off the varniar clamp screws
(1) and =&t its jaws over (2], or inside (3), the
itern to be measured (see illustration 3.11).
Slida tha jaw inte contact, using the thumb-
wheel (4) for fine movement of the sliding
scale (5) then tighlen the clamp screws (1)
Read off the main scale (6) where the zero on
the sliding scale (5] intersects i, taking the
whiola number to the lelt of the zero, this
provides the base measurement. View along
the sliding scale and select tha division which

3.7 Expand the telescoping gauge
in the bore, lock its position .. . .

-

3.8 ...then measure the gauge

with a micremeler

3.9 Expand the small hole gauge
in the bore, lock its position . . .

3,10 ... then measure the gauge
with a micrometer

lines up exactly with any of the divisions on
the main scale, noting that the divisions
usually represents 0.02 of a millimetre. Add
this fine measurament to the basa
measurarment to obtain the total reading.
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3.11 Vernier component parts (linear gauge)

1 Clamp screws
2 Exterral jaws

3 internal jaws
4 Thurnbwheel

In the example shown the item measures
55,92 mm (see illustration 3.12):

5 Shding scale 7 Depth gauge
g Main scafe
Base measuramaent 55.00 mm
Fine measurement 00.92 rrum
Total figura 55,92 mm

3.13 Vernier component parts (dial gauge)

1 Clamp screw 5 Maln scale
2 External jaws 6 Sliding scaie
3 Internal jaws 7 Dial gauge
4 Thumbwhesal

@ Some vemier calipers are equipped with a
digl gauge for fina measurement. Before use,
check that the jaws are clean, then close them
fully and check that the dial gauge reads zero.
f necessary adjust the gauge ring accordingly.
Slacken the vernler clamp acrew (1) and set its
jaws over (7), or inside (3), the item to be
measured (see illustration 3.13). Slide the
jews into contact, using the thumbwheel (4} for
fine movement, Read off the main scale (5)
where tha edge of the sliding scale (6)
intersects it, taking the whole number to the
left of the zero; this provides the base
measuremant, Read off tha neadie position on
the dial gavge (7} scale to provide the fine
measurement; sach division represents 0.05 of
a millimetre. Add this fine measurerment to the
bass measuremant to obiain the total reading.

In the exampla shown the item measures
55.95 mim (see illustration 3.14);

Biase measurement £5.00 mm
Fine measuramerit 00.95 mm
Total figure 55.85 mim

3.14 Verier gauge reading of 55.95 mm

Plastigauge

® Flastigauge is a plastic material which can
be compressed between two sgurfaces 1o
measure tha cil clearance between them. The
width of the compressed Plastigaupe is
measured against a calibrated scale to
determine the clearancea.

& Common uses of Plastigauge are for
measuring the clearance batweean crankshaft
journal and main bearing inserts, batween
crankshaft journal and big-end bearing
insarts, and between camshaft and baaring
surfaces. The following example describes
big-end oil cleerance measurement.

@ Handle the Plastigauge material carefully
fo pravent distortion. Using a sharp knife, cut
a length which comesponds with the width of
the bearing being measured and place it
carefully across tha journal so that it is paralied
with the shaft (see Hlustration 3.15). Carefully
install both bearing shells and the connecting
rod. Without rotating the rod on the journal
tighten its bolts or nuts {as applicable) to the
specified torque. The connecting rod and
bearings are then disassembled and tha
crushed Plastigauge examined.

3.15 Plastigauge placed across shaft joumnal

@ Using the scale provided in the
Plastigauge kit, measure lthe width of the
material to determing the il clearance (see
illustration 3.16). Always remove all traces of
Plastigauge after use using your fingemails.

Caution: Arriving at the correct
clearance demands that the assembly is
tergued correctly, according to the
saftings and  sequence (where
applicable) provided by the motorcycle

e .

3.16 Measuring the width
of the crushed Plastigauge
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Dial gauge or DT]
{Dial Test Indicator)

& A dial gauge can be used to accurately
measure small amounts of movemeant. Typical
uses are measuring shaft runout or shaft
endfloat (sideplay) and setting piston position
for ignition timing on two-strokes., A dial gauge
sat usually comes with a range of different
probas and adapters and mouriting equipmeant.
& The gauge needle must point to zero
whan at rest. Rotate the ring around its
periphery to zers the gauge.

@ Check that the gauge is capable of reading
the extent of movement in the work. Maost
gauges have a small dial set in the face which
records whole milimetres of movermant as wall
ag the fine scale around the face periphery
which is calibrated in 0.01 mm divisions. Read
off the small dial first to obtain the base
rnaasurarmant, then add the measurament from
the fine scale to obtain tha total reading.

In the example shown the gauge reads
1.48 mm [see illustration 3.17):

Base maasurament 1.00 mm
Fine measurement 0.48 mm
Total figure 1.48 mm

3.17 Disl gauge reading of 1.48 mm

@ |If measuring shaft runout, the shaft must
be supported in vee-blocks and the gauge
mountes on a stand perpendicular to the
zhaft. Hest the tip of the gauge against the
centre of the shaft and rotate the shaft slowly
whilst watching the gauge reading (ses
illustration 3.18). Take several measuraments
along the length of the shaft and record the

3.18 Using a dial gauge to measure
shaft runout

maximum gauge reading as the amount of
runout in the shaft, Note: The reading
cbtained will be total runout at thal point -
some manufactirers specify that the runout
figure is halved to compare with their spacified
runout imit,

@ Endfloat (sideplay) measurement requires
that the gauge is mounted securely to the
summounding component with its probe
touching the end of the shafll. Using hand
pressure, push and pull on the shaft noting
the maximum endfloat recorded on the gauge
|see illustration 3.19).

Fault Finding Eguiprmeant. The gawge will hold
the reading urtil manually released.

Qil pressure gauge
@ An oil pressure gauge is used for

measuring angine oll pressure. Most gauges
come with a set of adapters to fit the thread of
the take-off point |see Hlustration 3.21). If tha
take-off point specified by the motorcycle
manufacturer iz an external oil pipe union,
make sura that the specified replacemant
union is used to prevent oll starvation,

i =
3.19 Using a dial gauge to measure
shaft endfloat

#® Adial gauge with suitable adapters can ba
used to determine piston position BTDC on
two-stroke engines for the purposes of ignition
timing. The gauge, adapter and suitable length
probe are installed in the place of the spark
plug and the gauge zeroed at TDC. If the
plston position |s specified as 1.14 mm BTDC,
rotate the engine back to 2.00 mm BTDC, then
slowly forwards to 1.14 mim BTDC.

Cylinder compression gauges

& A compression gauge s used for
measuring cylinder compression. Either the
rubber-cone type or the threaded adapter
type can ba used. The latter Is praferrad to
ensure a perfect seal against the cylinder
head. A O to 300 psi (0 w0 20 Bar) type gauge
{for petrol/gasoline engines) will be suitabla
for motorcycles.

@ The spark plug is removed and the gauga
either hald hard against the cylinder head (cone
typa) or the gauge adapter screwed into the
cylindar head (threaded type) (see illustration
3.20). Cylinder comprazslon |z measured with
the engina turning over, but not running - carmy
out the compression test as deacribed in

3.21 Oil pressure gauge and take-off point
adapter (arrow)

@ Qil pressure is measured with the engine
running (at a specific rpm) and often the
manufacturer will specify pressure limits for a
cold and hot angine.

Straight-edge and surface plate
@ Il chacking the gasket face of a

component for warpage, place a steel rule or
precision straight-edge across the gasket face
and measurs any gap between the straight-
edge and component with fesler gauges (see
ilustration 3.22). Check diagonally across tha
component and betwaen mounting holes (see
illustration 3.23).

3.22 Use a straight-edge and feeler
gauges to check for warpage

3.20 Using a rubber-cone type cylinder
compression gauge

3.23 Check for warpage in these directions
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#® Checking individual components for

warpage. such as clutch plain {metal) plates,
requiras a parlactly flat plate or plece or plate
glass and feeler gauges.

What is torque?

# Torgus descrbes tha twisting force about
a shaft. The amount of torque applied is
determined by the distance from the centre of
thi shaft to the end of the lever and the amount
of force being applied to the end of the bkever;
distance multiplied by force aguals torque.

® The manufacturer applies a measured
torque to a bolt or nut to ensure that it will not
slacken in use and to hold two components
securely together without movement in the
joint. The actual torque setting depands on
the thread size, balt or nut matarial and the
compaosition of the components being heldd.

# Too little torque may cause the fastener to
loosen due ko vibration, whereas too much
torgue will distort the oint faces of the
companent or cause the fastenar to shear off.
Always stick to the specified torgue setting.

Using a torgue wrench

® Check the calibration of the torgue
wranch and make surg it has a suitable range
for the job. Torque wrenches are availabla in
Mm (Mewton-metres), kgl m (kilograms-force
metre), Ibf ft (pounds-faet), Ibf in (inch-
pounds). Do net confuse Ibf B with 1B in.

® Adjust the tool to the desired lorque on
tha scale (see illustration 4.1). If your torque
wrench is not calibrated in the units specified,
carefully convert the figure [see Conwversion
Factars). & manufacturer sometimes gives a
torque setting as a range (B to 10 Mm) rathar
than a single figure - In this case set the tool
michway betwaen the two settings. The same
torgue may be expressed as O Nm o+ 1 MNm.
Some torgque wrenches have a method of
locking the setting so that it isn't inadvertently
altered during use.

4.1 Set the torgue wrench index mark to
the setting required, in this case 12 Nm

@ Install the belts/nuts in their correct
Ioeation and secure them lightly. Thelr threads
must be clean and free of any old locking
compound. Unless specifisd the threads and
flange should be dry - ciled threads ara
necessary In certain circumstances and the
manufacturer will take this into account in the
specified torque figure, Similarly, the
manufacturer may also specify the application
of thread-locking compound,

& Tighten the fastenerss in the specified
gequence until the torque wrench clicks,
indicating that the torgue setting has been
reached. Apply the targue again to double-
check the setting. Where different thread
diameter fasteners secure the component, as
a rule tightan tha larper dismeter anes first.

@ 'Whan the torque wrench has been
finished with, relesze the lock (where
applicable) and fully back off its setting to zero
- do not leave the torque wrench tensloned
Also, do not use a torque wrench for
slackening a fastanar.

Angle-tightening

® Manufacturers oftan specify a figure in
degraas for final tightening of a fastener. This
usually follows tightening to a specific torgue
satting.

® A degree disc can be set and atlached 1o
the =ocket (see illustration 4.2) ar a

protractor can be used to mark the angle of
movement on the bolt/nut head and the
surrounding casting (ses lustration 4.3).

=

4.2 Angle tightening can be accomplished
with a torgque-angle gauge . . .

. . . or by marking the angle on the
surrounding component

Loosening sequences

@® Where more than one bolt'nut secures a
component, loosen sach fastener evenly a
little at a time. In this way, not all the stress of
the joint iz held by ong fastenser and the
components are not likely to distort.

@ |If a tightening sequence is provided, work
in the REVERSE of this, but if not, work from
the outside in, In a crizss-cross sequeance (see
illustration 4.4).

4.4 When slackening, work from the
outside Inwards

Tightening sequences

@ I a component is hald by more than one
fastener it is important that the retaining
bolta/nuts are tightened evenly to prevent
uneven stress build-up and distortion of
sealing faces. This is especially important on
high-compression joinls such as the cylinder
head.

@ A sequence is usually provided by tha
manufacturer, either in a diagram or actually
marked In the casting. If not, always start in
the cantre and work autwards in a criss-cross
pattern (see illustration 4.5). Start off by
sacuring all bolts/nuts finger-tight, then set
the torque wrench and tighten each fastener
by a amall amount in sequence until the final
torque is reached. By following this practice,

4.5 When tightening, work from the
inside outwards
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the joint will ba held evenly and will not be
diztorted, Important jeints, such as the
cylinder haad and big-end fastenars often
have two- or three-stage torgue settings.

Applying leverage

@ Use tocls at the corract angle. Position a
socket wrench or spanner on the bolinut so
that you pull It towards you whan loogening. If
this can't ba done, push the spanner without
curling yeour fingars arcund it (see illustration
4.8) - lhe spanner may slip or the fastener
loosen suddenly, resulting im your fingers
being crushed against a component.

4.6 If you can't pull on the spanner to
loosen a fastener, push with your hand open

8 Additional leverage iz gained by axtending
the langth of the lavaer, The best way to do this
ig 1o use a breaker bar Instead of the regular
lergth tool, or to slip a length of tubing over
the end of the spanner or socket wrench.

@ I additional leverage will not work, the
fastener head is either damaged or firmly
corroded In place (see Fasteners).

e
Bearing removal and installation

Drivers and sockets

@ Before removing a bearing, always
inspect the casing lo see which way it muost
be driven out - some casings will have
retaining plates or a cast step. Also chack for
any identifying markings on the bearing and if
installed to a certain depth, measura this at
thiz stage. Some roller bearings are sealed on
one side - take note of the original fitted
position.

@ Bearings can be driven out of a casing
using a bearing driver tool (with the correct
size head) or a socket of the comect diameter.
Select the driver head or socket so that it
contacts the outer race of the bearing, not the
balls/rollers or inner race. Always support the
casing arpund the bearing housing with wood
blecks, otherwise thera is a rigk of fracture
The bearing is driven out with a few blows on
the driver or socket from a heavy mallat
Unless access iz severely restricted (as with
wheel bearings), a pin-punch i3 not
recommended unless it is moved arcund the
bearing to keep it square In its housing.

@ The same equipment can be used to
install bearings. Make sure the bearing
housing is supported on wood blocks and line
up the beanng in itz housing. Fit the bearing
as noted on removal - generally they are
installed with - their marked side facing
culwards. Tap the bearing squarely into its
housing using a driver ar socket which bears
cnly on the baaning's outer race - contact with
the bearing ballsfrollers or inner race will
cdestroy it (see Hlustrations 5.1 and 5.2).

& Check that the bearing inner race and
balls/rollers rotate freely.

5.1 Using a bearing driver against the
bearing's outer race

5.2 Using a large socket against
bearing's outer race

Pullers and slide-hammers

® Where a bearing is pressed on a shaft a
puller will b2 reguired to extract it (see
illustration 5.3). Make sure that the puller
clamp or legs fit securely behind the bearing
and are unlikely to slip out. If pulling a bearing

5.3 This bearing puller clamps behind the
bearing and pressure is applied to the
shaft end to draw the bearing off

off & gear shaft for example, you may have to
lacate the puller behind a gear pinken if thers ks
no access to the race and draw the gear pinion
off the shaft as well [see lllustration 5.4).

Caution: Ensura that the puller's centre
bolt locates securaly against the end of
the shaft and will not slip when pressure
is applied. Also ensure that puller does
not damage the shaft end.

5.4 Where no access is available to the rear
of the bearing, it is sometlimes possible to
draw off the adjacent component

@ Cperate the puller so that itz centre bolt
axerls pressure on the shafl end and draws
the bearing off the shaft.

® When installing the bearing on the shaft,
tap only on tha bearing's inner race - contact
with the balls/rodlers or cuter race with destroy
the bearing. Use a socket or length of tubing
as a drift which fits over the shaft end (see
illustration 5.5).

5.5 When installing a bearing on a shaft
use a plece of tubing which bears only on
the bearing's inner race

@ Where a bearing locates in a blind hole in
a casing, it cannot be driven or pulled out as
described above. A slide-hammer with knife-
adgad bearing puller attachment will be
required. Thea puller attachment passes
through the bearing and when tightened
expands to fit firmly behind the beanng (see
illustration 5.6). By operating the slida-
hammer part of the tool the baaring is jarred
out of its housing (see illustration 5.7).

@ |t is possible, if the bearing is of reasonable
weight, for it to drop out of its housing If the
casing is heated as described opposite. If this
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S i

5.6 Expand the bearing puller so that it
lacks behind the bearing . . .

5.9 Drawbolt component parts assembled
on 8 SUspension arm

1 Balt or length of threaded bar

2 Nuts

3 Washer (extermal diameter greater than
tubing internal diameter)

4 Tubing fnternal diameater sufficient to
accommodate bearing)

5 Suspansion arm with beanng

& Tubing (external diameter slightly smallar
than beanng)

7 Wazher (extemal diameder shghtly smaller
than bearing)

. . . attach the slide hammer to the
bearing puller

method is attempted, first prepare a work
surface which will enable the casing 1o be
tapped face down to help dislodge the bearing
- a wood surlface Is Ideal since it will not
damage the casing’s gasket surface., Wearing
protective gloves, tap the heated casing
gavaral times sgainst the work surface to
dislodga the bearing under its own weight (see
illustration 5.8).

g

&7

5.8 Tapping a casing face down on woad.
blocks can often dislodge a bearing

® Bezrings can be instalied in blind holes
using the driver or socket method described
above.

Drawboits

@ ‘Whers a bearing or bush is set In the eye of
a component, such as a suspension linkage
arm or connecting rod small-end, remaoval by
drift may damage the componert. Furthermore,
a rubber bushing in a shock absorber eye
cannot suscassiully be driven out of position, If
accass is availeble to a engineering prase, the
task is straightforward, If not, a drawbolt can be
fabricated to extract the bearing or bush.

5.10 Drawing the bearing cut of the
SUSpension anm

® To extract the bearing/bush you will need
a long bolt with nut {or plece of threaded bar
with twa nuts), a piece of tubing which has an
intermal diamater larger than the bearingbush,
anather plece of tubing which has an external
diameter slightly smaller than the bearing/
bush, and a selection of washers (see
illustrations 5.9 and 5.10). Mote that the
pieces of tubing must be of the same lenigth,
or longar, than the bearing/bush,

® The same kit {without the pieces of tubing)
can be used to draw the new bearing/bush
back into place (see illustration 5.11)

611 Installing a new bearing (1) in the
SuUspension arm

Tempearatura change

@ |f the bearing's outer race is a tight fit in
the casing, the aluminium casing can be
heated to release ils grip on the bearing.
Alurninium will expand at a greater rate than
the stesl bearing outer race. Thera are several
ways to do this, but avoid any localised
gxtreme heat (such as a blow torch]
aluminium slloy has a low melting point.

® Approved methods af heating a casing
are using a domestic oven (heated to 100°C)
or immersing the casing in baliing water (see
Mustration 5.12), Low temperature range
lucalised heat sources such as a paint stripper
heat gun or clothes iron can also be used (see
illustration 5.13). Alternatively, soak a rag in
boiling water, wring it out and wrap it around
the bearing housing.

Warmning: Al of these methods
require care in use (o prevent
scalding and burmns to the
hands. Wear protective gloves
wien handling hot companents. |

512 A casing can be immersed in a sink
of boiling water to aid bearing removal

5.13 Using a localised heat source
to aid bearing removal

@ |If heating the whole casing note that
plastic cemponents, such as the neutral
switch, may suffer - remove them beforehand.

@ After heating, remove the baaring as
describad above. You may find that the
axpansion is sufficiant for the bearing to fall
out of the casing under its awn weight or with
a light tap on tha driver or sockal.

® |f necessary, the casing can ba heated to
aid baaring installation, and this is sometimeas
the recommended procedure if  the
maotorcycle manufaclurer has dasigned the
housing and bearing fit with this intention
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® [nstaliation of baarings can be eased by
placing them in a freezer the night before
installation. The steel bearing will contract
slightly, allowing sasy insertion in its housing.
This is often useful when Installing steering
head outer races in the frame.

Bearing types and markings

® Plain shell bearings, ball bearings, neadla
rolbiar bearings and tapered roller bearings will
all be found on maotorcyclas (see illustrations
5.14 and 5.15). The ball and roller types ars
usually caged between an inner and outer
rage, but uncaged vaerations may be found.

5.14 Shell bearings are either plain or
grooved. They are usually identified by
colour code [armow)

516 Typical bearing marking

Bearing fault finding

® |If a bearing outer race has spun in its
housing, the housing material will be
damaged. You can use a bearlng locking
compound 1o bond the outer race in place if
damage is not too severs,

® Shell bearings will fall dua to damage of
their working surface, as a result of lack of
lubxrication, cofrosion or abrasive particles in
the oil (see illustration 5.17). Small particles
of dirt in the oil may embed in the bearing
material whereas larger particles will score the
bearing and shaft joumnal. If 8 number of short
journeys are made, insulficiant haat will be
generated to drive off condensation which has
built up on the bearings.

? A

5,15 Tapered roller bearing (A), neadie
raller bearing (B) and ball journal bearing (C)

® Shell bearings (often called inserts) are
usually found at the cranksheft main and
connecting red big-end where they are good
at coping with high loads. They are made of a
phosphor-bronze material and  are
impregnated with self-lubricating properties.
® EBall bearings and needie roller bearings
consist of & steel inner and outer race with the
balls or rollers between the races., They
require constant lubrication by oil or grease
and are good &t coping with axial loads. Taper
roller bearings consist of rollers set in a
taperad cage set on the inner race; the outer
race Is separate. They are good at coping with
axial loads and prevent movemant aleng the
shaft - a typical application is in the steering
head.

® Bearing manufacturers produce bearings
to 120 size standards and stamp one face of
the bearing to indicate its intamal and exernal
diameter, load capacity and type (see
ilustration 5.16),

® Metal bushes are usually of phosphor-
bronze material. Rubber bushes are usad in
suspension mounting eyes. Fibre bushes have
also been used in suspanaion pivots,
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517 Typical bearing failures

® Ball and roller bearings will fail due to lack
af lubrication or damage to the balls or rollers,
Tapered-roller bearings can be damaged by
ovarloading them, Unless the bearing is
sealed on both sides, wash it in paraffin
(kerosena) o remove all old grease then allow
it to dry. Make a visual inspection locking to
dented balls or rollers, damaged cages and
wiarn or pitted races (see llustration 5.18).

® A ball bearing can be checked for wear by
listaning to it when spun. Apply a film of light ol
to the bearing and hold it close to the ear - hoid
the ouler race with one hand and spin the innes

- . e |
5.18 Example of ball journal bearing with
damaged balls and cages

5.19 Hold outer race and listen to inner
race when spun

race with the other hand (see illustration 5.19).
The bearing should be almost silent when
spun; if it grates or rattles it is worn.

Dil seal removal and installation

® Oil seals should ba renewesd every time a
companant is dismantled, This is because the
seal lips will become sat to the saaling surface
and will not necessarily reseal,

® Oil seals can be prised out of position
using a large flal-bladed screwdriver (see
Illustration 6.1). In the case of crankcasa
seals, check first that the seal is not lipped on
the inside, preventing its remowval with the
crankcases joined,

6.1 Prise out oil seals with a large
flat-bladed screwdriver

® Mew seals are usually installed with their
marked face (containing the seal reference
code) outwards and the spring side towards
thee fluid being ratained. In certain cases, such
as a two-stroke engine crankshaft seal, a
double lipped seal may be used dus to there
being Muid or gas on each side of the joint.
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# Use a bearing driver or socket which
bears only on the outer hard edpe of the seal
ta ingtall it in the casing - tapping on the inner
edoe will damage the sealing lip.

Qil seal types and markings

® Ol seas are usually of tha single-lippead
type. Double-lipped seals are found whera a
liquid or gas is on both sides of the joint,

& (il seals can harden and lose their sealing
abllity if the motorcycle has been in storage
for & long peried - renewal is the anly solution.
@ il saal manulacturers also conform to
the IS0 markings for seal size - these are
moulded into the outer face of the seal (see
illustration 6.2).

6.2 These oil seal markings indicate
inside diameter, outside diameter
and seal thickness

: s At st
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Types of gaskei and sealant

@ Gaskets are used 1o seal the mating
surfaces between componants and keep
Jubicants, fluids, vacuum or pressure contained
within the assembly. Aluminium gaskets are
sometimas found at the cylinder joints. but
maost gaskets are paper-basad. if the mating
surfaces of the components baing joined are
undamaged the gaskel can be installed dry,
although a dab of sealant or grease will be
useful te hold it in place during assembly.

@ ATV (Room Temperature Vulcanising)
silicone rubber sealants cure when exposead to
moisture in the atmosphera. These sealants
are good at filing pits or irregular gasket faces,
bt will tend to be forced out of the joint under
wary high torque, They can be used o replace
& paper gasket, but first make sure that the
widlh of the paper gasket is not essential to
the shimming of internal components, ATY
seatants shoukd not be used on components
containing patrel (gasoline).

® MNon-hardening, semi-hardening and hard
gatting lquid gasket compounds can be used
with & gasket or between a metal-to-metal
jint. Salect the sealant to suit the application:
universal non-hardening sealant can be used
on virually all joints; semi-hardening on joint
faces which are rough or damaged; hard
seiting ssalant on Jolnts which require a
parmanent bond and are sublected to high
temperature and pressure. Note: Check first if
the paper gasket has a bead of sealant

impregnated in its surface before applying
additional sealant.

# Whan choosing a sealant. make sure it is
suitable for the application, particularly if
being appled In a high-temperature area or in
the vicinity of fuel. Certain manufacturers
praduce sealants in either clear, silver or black
colours to match the finish of the engine. This
has a particular application on motorcycles
where much of the enging is exposead.

#® Do not over-apply saalant. That which Is
sgueezed out on the gutside of the joint can
ba wiped off, whersas an excess of sealant on
the insice can break off and clog ollways.

Breaking a sealed joint

® Age, heat, pressure and the use of hard
satting sealant can cause two components 1o
stick together so tightly that they are difficult to
separate using finger pressure alone. Do not
resort to using levers unless there is a pry point
provided for this purposs (see illustration 7.1)
or else the gasket surfaces will be damaged.

® Use a soft-faced hammer (zee illus-
tration 7.2) or & wood block and cormveantional
hammer to strike the component near the
mating surface. Avoid hammering against cast
axtramities since they may braak off, If this
method fails. try using & wood wedge batweaen
the twio components.

Caution: If the joint will not separats,
double-check that you have removed all
the fasteners.

e b 2
7.4 If a pry point is provided, apply gently
pressure with a flat-bladed screwdriver

7.2 Tap around the joint with a soft-faced
mallet if necessary - don't strike cooling fins

Removal of
old gasket and sealant

@ Paper gaskets will most likely come away
complete, leaving only a few traces stuck on

Maost components have one or two
hollow locating dowels between the
two gasket faces. If a dowel cannot ba
removed, do not resort to gripping it
with pliers - it will almost certainly be
distorted. Install a close-fitting socket
or Phillips screwdriver into the dowe/
and then grip the ouler edge of the
dowel to free it.

the sealing faces of the components. It is
Imperative that all traces ara ramoved to
ensure correct sealing of the new gashet,

#® Very carefully scrape all traces of gashet
away making sure that the sealing surfaces
are not gouged or scored by the scraper (see
illustrations 7.3, 7.4 and 7.5). Stubborn
deposits can be removed by spraying with an
aeroscl| gasket remover. Final preparation of

7.3 Paper can be scraped off with
a gasket scraper tool . . .

7.5 ... or a household scraper
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7.6 Fine abrasive paper is wrapped around
a flat file to clean up the gasket face

7.7 A kitchen scourer can be used on
stubbom deposits

the gasket surface can be made with vary fine
abrasive papar or a plastic kitchen scourer
(see illustrations 7.6 and 7.7).

® (¥d sealant can be scraped or pesied off
componants, depending on the type originally
used, Mote that gasket removal compounds
ara avallable to avoid scraping the
componenis clean; make sure the gasket
removear sults the typa of saalant used,
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Ereakin_g and joining
final drive chains

® ODrive chains for all but small bikes are
continuous and do not have & clip-type
connecting link, The chain must be broken
using a chain breaker ool and the new chain
sacurely rivetad together using a new soft
rivet-type link. MNewver use a clip-type
connecting link instead of a rivet-type link,
except in an emergency. Varlous chain
breaking and fveting tools are available, sither
a5 separate tools or combined as illustrated in
the accompanying photographs - read the
Irstructions supplied with the tool carefully.

Warning: The need to rivet the

rmew link pins correctly cannot

be overstressed - loss of controf

of the motorcycie is very likely
to result if the chain breaks in use.

® Rotate tha chain and look for the soft link.
The soft link pins look like they have been

8.1 Tighten the chain breaker to push the
pin out of the link . . .

8.2

8.3 ... and separate the chain link

deeply centre-punched instead of paened over
like all the ather pins (see illustration 8,9) and
its sideplate may be a different colour. Pasition
the zoft link midway betweean the sprockets
and assamble the chain breaker tool over one
of the soft link pins |see illustration 8.1).
Operate the tool to push the pin out through
the chain (see illustration 8.2). On an O-ring
chain, remave the O-rings (see illustration
8.3). Carry out the same procedure on the
other soft link pin.

Caution: Certain soft link pins
{particufarly en the larger chains) may
require their ends to be filed or ground
off before they can be pressed oul using
the tool.

® Check that yvou have tha correct size and
strength (standard or heavy duty) new soft link
- do not reuse tha old link. Laok for the size
marking on the chain sideplates (see
illustration £.10)

® Position the chain ends so that they are
angeged aver the rear sprocket. On an O-ning

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

8.5 ... install the O-rings
over the pinends . ..

86 ... followed by the sideplate

chain, install a new O-ring over each pin of the
link and insert the link through the twa chain
ends (see illustration 8.4). Install a new O-ring
over the end of each pin, followed by the
sideplate {with the chain manufacturer's
marking facing outwards) (see illustrations
8.5 and B.6). On an unzealed chain, insert the
link through the two chain ends, then install
the sideplate with the chain manufacturer's
marxing facing outwards.

& Note that it may not be possible to install
the sideplate using finger pressura alone, If
using a joining tool, assembie it so that the
plates of the tool clamp the link and press the
sideplate over the pins (see illustration 8.7).
Otherwisa, use two small sockets placed over

8.7 Push the sideplate Into position
using a clamp
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8.11 Chain dimensions

8.8 Assemble the chain riveting tool over
one pin at a time and tighten it fully

8.9 Pin end correctly riveted (A},
pin end unriveted (B}

the rivet ends and two pieces of the wood
between a G-clamp. Operata the clamp to
press the sideplate over the pins,

@ Asszemble the joining tool over one pin
{following the maker's instructions) and
tighten the tool down to spread the pin end
securaly (see illustrations 8.8 and 8.9). Do
the same on the ather pin.

Warning: Check that the pin
ends are secure and that thare
is no danger of the sidepiate
coming loose. if the pin ends
are cracked the soft link musi be
renewed. |

Final drive chain sizing

@ Chainz ara sired using a three digit numbser,
foliowed by a suffix to genote the chain type
{see illustration 8.10). Chain type I either
standard or haavy duty (thicker sideplates), and
akso unsealed or O-ringX-ring type.

@ The lirst digit of the number relates to the
pitch of the chain, ie the distance from the
centre of one pin to the centre of the next pin
[see illustration 8.11). Pitch is expressed in
elghths of an inch, as follows:

8.10 Typieal chain size and type marking

Sizes commencing with a 4 (eg 428)
have & pitch of 1/2 inch (12.7 mm)

Sizes commeancing with a 5 (eg 520)
have a pitch of 58 inch (159 mmj

Sizes commencing with a & (eg 630
have a pitch of 3/4 inch (191 mm)

® The second and third digits of tha chain
size relate to the width of the rollers, again in
imparial units, ag the 525 shown kas 516 inch
[7.94 mm) rollers (see illustration 8.11).

Clamping to prevent flow

& Small-bora flawible hoses can be clampad
to prevent fluid flow whilst a component is
worked on. Whichever method is used, ensura
that the hose material i= not permanenthy
distorted or damaged by the clamp.
a) A brake hose clamp avaiatie from auto
accessory shops (see Nustration 8.1).
b} A wingnut type hose clamp (see
iustration 8.2).

9.1 Hoses can be clamped with an
automotive brake hose clamp . . .

9.2 ...awingnut type hoge clamp . . .

) Two sockets placed each side of the hose
and held with straight-jawed seif-locking
grips (see illustration 8.3).

d) Thick card each side of the hose held
batween straght-lawed self-locking grips
{see iflustration 9.4).

9.3 ...two sockels and a pair of
self-locking grips . . .

Q.—'l . . . oF thick card and self-locking grips

Freeing and fitting hoses

® Always make sure the hose clamp i
moved well clear of the hose end. Grip the
hose with your hand and rotate it whilst
pulling it off the union. If the hose has
hardaned dua to age and will not mowve, slit it
with a sharp knife and peel its ends off the
uriian (see illustration 9.5).

® Hesist the temptation to use grease or
soap on the unlons to aid installation; although
it helps the hase slip over the unlon it will
equally aid the escape of fluid from the joint. It
is preferable to soften the hose ends in hot
water and wet the inside surface of the hosa
with water or a fiuid which will evaporate.

9.5 Cutting a coolant hose free
with a sharp knife
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Introduction

In lass time than it takes to read this
introduction, a thief could steal wour
matorcycle. Retuming only to find your bike
haz gone iz one of the worst feelings in tha
workd. Even if the motorcycle is insured agalnst
theft, once yvou've got over the initial shock,
you will have tha inconvariense of dealing with
the pollce and your Insurance company.

The motorcycle is an easy larget for the
profazsional thief and the joyrider alike and

Security equipment

the official figures on motorcycle theft make
for deprassing reading; on average a motor-
oyole is stolen avery 16 minutes in the UK]
Maotoreycle thefts fall into two categories,
those stolen 'to order’ and those laken by
opportunists. The thief stegling to order will ba
on the look out for a specific make and model
ard will go to extraordinary lengths to obtain
that motorcycle. The opportunist thief on the
other kand will ook for easy targets which can
be stolen with tha minimurn of effort and risk

Whilst it is never going to be possible to
make your machine 100% secure, it is
estimated that around hall of all stclen
motorcycles are taken by opportunist thieves.
Remember that the opportunist thief is always
on the look out for the easy option: if thara ara
twe sirmilar motercycles parked side-by-side,
they will target the one with the lowest level of
security. By taking a few precautions, you can
reduce the chances of your motorcycle being
stolen.

Therz are many specialized motorcycle
security devices avallabie and the following
text summarisas thelr applications and thelr
goad and bad points,

Once you have decided on the type of
security equipment which best suits your
naeds, we racommanded that you read one of
the many equipment iests reqularly carried

.1

Ensure the lock and chain you buy is of
good guality and long enough to shackle
your bike to a solid object

awheel...

out by the motorcycle press. Thess tests
compara the products from all the major
manufacturess and give impartial ratings on
thair effectiveness, value-for-money and ease
of use,

Mo one item of security eguipment can
provide complete protection. 1T is highly
recommended that two or mora of the ltems
described below are combined to increase
the security of your motorevcla (a lock and
chain plus an alarm system is just about
ideal). The more security measuras fitted to
the bike, the less likaly it is to be stolen,

Pros: Very flexible to use; can ba Used 1o seciume
the moforcycle to amost eny immovabila object
On sovme locks and chalns, the lock can be used
o its own 85 a disc lock (see Delow).

Cons: Can be veary heavy and awkward to
carry on the motorcycle, although some types

s,

Pass the chain through the bike’s frame, rather than just through

will be supplied with & carry bag which can be
strapped fo the pillion seat.

® Heavy-duty chainz and locks are an
axcellent security maasurs (see illustration 1).
Whanaver the motorcycle is parked, use the
lock and chain io secure tha machine to a
solid, immovable object such as a post or
railings. This will prevent the machine from
bedng ridden away or being lifted into tha back
of a van.

@ Whan fitting the chain, always ensure the
chain |s routed around the motorcycle frame
or swingarm (see [Hustrations 2 and 3).
MWever merely pass the chain around one of
tha wheal rims; a thief may unbolt the whesl
and lift the rest of the machine Into a van,
lzaving you with just the wheell Try to avoid
having excess chain free, thus making it
difficult to use cutting tools, and keep the
chain and lock off the ground to prevent
thieves attacking it with a cold chisal. Position
the lock so that its lock barrel is facing
downwards; this will make it harder for the
thiet to attack the lock mechanism.
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U-locks

Pros: Highly effective deterrent which can ba
used fo secure the bike fo a post or railings.
Muoat U-focks come with & camier which aliows
the kock o be easly camied on the bike,

Cons: Mot as fiexibile fo use &5 a lock and chain.

® These are solid locks which are similar in
use to @ lock and chain. U-locks are lighter
than a lock and e¢hain but not 5o flexible to
use. The kength and shape of the lock shackls
limit the objects to which the bike can be
secured (see illustration 4).

- Disc locks

Pros: Smail, light and very easy to cary; mosf
can be stored undemeath the seatl.

Cons: Does not pravent the motorcycle being
fifted into & van. Can be very embarassing i you

W R
A lypical disc lock attached through one of
the holes in the disc

protection

A disc lock combined with a security cable provides additional

U-locks can be used to secure the bike to a solid object =
ensure you purchase one which is long enough

forget to remove the lock before sttempting fo
ricke offf

® Disc locks are designed to be attached to
the front brake disc. The lock passes through
one of the hales in the disc and prevents the
whee! rotating by Jamming against ha
fork/orake caliper (see illustration 5). Soms
are equipped with an alarm siren which
sounds if the disc lock is moved: this not only
acls a5 a theft deterrent but also as a handy
reminder if you try to move the bike with tha
loek still fitted.

® Combining the dise lock with a length of
cahle which can be looped argund a post or
railings provides an additional maasure of
security (see illustration 8),

Alarms and immobilisers
Pros: Once installed it is completely hassle-free
to use, If the system /s 'Thatcham' or 'Sold

Sacure-approved”, insumAnce companies may
give you a aiscount,

Cons: Can be expensive to buy and compiex
te install. No system will prevent the
matorcycie from being lifted into a van and
takan awsay

® Eleclronic alarms and immaobilizsers are
available to suit a variety of budgets. There
are thres differant types of system available:
pure alarms, pure immobilisers, and the more
expanzlve aystems which are combined
alarmfimmobilisers (see illustration 7).

® An alarm system is designed 1o emit an
audible warning if the motoreycle is being
tampered with

® An immaobiliser prevents the motorcycle
being started and ridden away oy disabling its
alactrical systams.

® \When purchasing an alarm/immobiliser
system, check the cosl of installing the
system unless you are able to do it yourself. if
the motorcycle is not used ragularly, another
consideration is the curmsnt drain of the
system. All alarm/mmobiliser systems are
powared by the motorcycle’s battery;
purchasing a system with a very low current
drain could prevent the ballery losing its
charge whilst the motorcycle is not being
used,

A typical alarm/immobiliser system
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Indelible markings can be applied to most
areas of the bike - always apply the
manufacturer's sticker to warn off thisves

Pros: Very cheap and effective deterrent.
Many insurance companias will give you a
discount on your insurance pramium If a
recognised security marking kit is used o
yaur matarcpcia,

Cons: Does nof pravent the motorcycie being
stolen by joyriders,

# There are many differant types of securty
marking kits available. The idea is to mark as
many parts of the motoreyche as possible with
a2 unigue sacurity number (see illustrations 8,
9 and 10}. A form will be included with the kit
to reqgister your personzl details and those of
the motorcycla with the kit manufacturer. This
register s made available to the police to halp
them trace the rightful owner ol any
motorcycle or components which they recover
should all other forma of identification have
been removed. Always apply the warning
stickers provided with the kit to deter thieves.

Security at home

Chemically-etched code numbers can be
applied to main body panels . . .

Pros: An excellent form of security which wil
dater all but the most determined of thigves.

Cons: Awhkward to nstall and can be axpansive.

.. . again, always ensure that the kit
manufacturer's sticker is applied In a
prominent position

@ 'Whilst the motorcyela is at home, it is a
good idea to attach it securely to the fioor or a
sodid wall, even if it is kept in a securely locked
garage. Various types of ground anchors,
security pasts and whesl clamps ars available
for this purpose (see illustration 11). These
security devices are elther bolted to a solid
concrate or brick structure or can be
cemanted into the ground.

Pan'nanm:lt ground anchors provide an excellent level of security when the hike is &t home

A high percentage of motorcycle thefts are
from the owner's home. Here are sorme things
to consider whenever your motorcycle is at
home:
¥ Whers possible, always keap the
motorcycle in a securaly locked garage. Never
refy solely on the standard lock an the garage
door, these are usual hopelessly inadgequate.
Fit an additional locking mechanism to the
door and consider having the garage alarmed.
A security light, activated by a movement
sensor, is also a good investment.

Security away from

¥ Always secure the motorcycle o the
ground ar a wall, even if it is insida a securely
lecked garage.

Do naot regularly leave the maotorcycle
outside your home, try to keep it out of sight
wharever possible. If a garage is not available,
fit a motorcycle cover over the bike to
disguise its true identity.

¥ It is not uncommaon for thisvas to follow a
molorcyclist home to find out where the bike
ig kept. They will then return al a laler date. Be
aware of this whenever you are ratuming

the home

ome on your matoreyele. If you suspect you
are being followed, do not return home,
instead ride to a garage or shop and stop as a
pracaution.

«  When salling a motorcycle, do not provide
your home address or the location wheare the
bike is normally kept. Arrange to meet the
buyer at a location away from your home.
Thiaves have besn known to pose as potential
buyers to find out where motorcycles are kept
and then retumn later to steal them.

As wall azs fitting security equiprment 1o your
maotorcycle here are a few general rules o
follow whenever you park your motorcycle,

v Parkin a busy, public place.
v Use car parks which Incorporate security
features, such as CCTV,

v At night, park in a well-it area, preferably
directly undermeath a street light.,

v Engage the staering lock.

v Secure the motorcycle to a solid,
immovable object such as a post or railings
with an additional lock. If this is not possible,

secure the bike to a friend’s motorcycie.
Some public parking places provide security
loexps for motorcycies.

v Mever leave your helmet or luggage
attached to the motorcycle. Take them with
you at all times.
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Lubricants and fluids

A wide range of lubricants, fluids and
cleaning agents is available for motor-cycles.
This is & guide as to what is available, its
applications and properties,

Four-stroke engine oil

® Engine oll is without doubt the most
importart componsnt of any four-stroke
engine. Modem malorcyche engines place a
lot of demands on their oil and choosing the
right typa is essential. Using an unsuitabla oll
will lead to an increased rate of engine wear
and could result in serious engine damage.
Before purchasing cil, always check the
recommended oil specification given by the
manufacturer. The manufacturer will state a
racommended ‘type or classification’ and also
a specific ‘viscosity' range for engine ail.

@ The oll ‘type or classification’ is identified
by its AP jAmerican Petraleum institute) rating.
The API rating will be in the form of two letters,
e.f. SG. The S identifies the oll as baing
suitable for use in a petrol (gasoling) engine [S
stands far spark ignition) and the second lattar,
ranging from A to J, identifles the cil's
performance rating. The later this lattar, the
higher the specification of the oil; for example
AP 3G ol excesds the requirements of APl SF
oil. Neta: On some oilz there may also be a
second rating consisfing of anather two leftars,
the first letler being C, e.o. AP SF/CD. This
rating indicates the off is alzo switable for use in
a diesal engings (the C sfands for compression
ignition) and s thus of no relevance for
moforcycle use.

& The 'viscosity' of the ofl is identified by its
SAE [Society of Automotive Engineers) rating.
All modern englnes require multigrade oils
and the SAE rating will consist of two
numbers, tha first followed by a W, e.qg.

10W/40. The first number indicates the
vigcoaity rating of the oil at low temperaturas
(W stands for winter - tested at -20°C) and
the second number represents the viscosity of
the oil at high temperatures (tested at 100°C).
The lewrer the number, the thinner the oil. For
example an ol with an SAE 10W/40 rating will
giva batter cold starting and running than an
SAE 15W/40 oil.

@ As well as ensuring lhe ‘type’ and
‘vigcosity' of the ol wmatch the
recommendations, another consideration to
make when buying engine oil s whether to
purchase a standard mineral-based oil, a
sami-synthetic oil (also known as a synthetic
blend or synthetic-based oil) or a fully-
gynthetic oil. Although all oils will have a
similar rating and viscosity, their cost will vary
considerably; mineral-based oils are the
chaapest, the fully-synthetic oilz the most
expensive with the semi-synthetic cils falling
somewhers in-between. This decigion is very
much up 1o the owner, but it should be noted
that modem synthatic oils have far better
lubricating and cleaning gualities than
traditional mineral-based oils and tend Lo
retain these properties for far longer. Bearing
in mind the operating conditions inside a
modern, high-révwing motorcycla angine it s
highly recommended that a fully synthetic oil
iz used. The extra expense at sach service
could save you money in the long term by
preventing prematura enging wear.

@ As afinal note always ensure that the oll is
specifically designed for use in motorcycle
engines. Engine oils designed primarily for
use In car engines sometimes contain
additives or friction modifiers which could
causa clutch slip on a motorcycle fitted with a
wet-clutch.

Two-stroke engine oil

® Modern two-stroke engines, with their
high power outputs, place high demands on
their oil, If enging seizura is 1o be avoided i is
azsential that a high-quality oil is used. Two-
stroke ails differ hugely from four-stroke cils.
The oil lubricates only the crankshaft and
pistoni{s) (the transmission has its own
lubricating oil] and is used on a total-loss
basls where it Is bumt completely during tha
combustion procass,

@ The Japanese have recently introduced a
classification system for two-stroke oils, the
JASO rating. This rating is in the form of two
letiers, either FA, FB or FC - FA Is the lowest
classification and FC the highast. Ensure the
oil being used meets or excesds the
recommendad  rating specilied by the
manufacturar.

@ As well s ensuring the oll rating matches
the recommendation, another consideration
fo make when buyling engine oil is whether to
purchase a standard mineral-based eil, a
sami-synthetic oll (also known as a synthetic
blend or synthetic-based oil) or a fully-
synthatic oll. The cost of each type of oil
varies considerably; mineral-based oils are
the cheapest, the fully-synthetic oils the most
axpensive with the sami-synthetic oils faling
somewhere in-between. This decision is very
much up to the ownear, but it should be noted
that modern synthetic oils have far batter
lubricating preperties and burn cleaner than
traditional mineral-basad oils. It is therefore
recommeandad that a fully synthetic oil is used.
The axtra expensa could save you monay in
the long term by preventing premature engine
wear, engine padormance will be improved,
carbon deposits and exhaust sroke will be
reducead.
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8 Always ensure that the oil is specifically
designed for usa in an injector system. Many
high guality two-stroka oils are desianed for
competition use and need to be pre-mixed
with fual. Thess oils are of a much higher
viscosity and ere not designad to flow through
the injector pumps used on road-going two-
stroke motorcycles.

Transmission (gear) oil

@ On a two-stroke engine, the transmission
and clutch are lubricated by their own
separate oil bath which must be changed in
accordance with the Maintenance Schedule.
@ Although the engine and transmission
units of most four-strokes uUse 8 COMMON
lubrication supply, there are soma axcaplions
where the engine and gearbox have separate
ol reservoirs and a dry cluteh is used.

@ Motorcycle manufacturers will either
recammend a monograde transmission oll or
a four-stroke multigrade engine ol to lubrcate
the transmission.

® Transmission gils, or gear olls as they are
often calied, are designed specifically for use
in transmission systems. The viscosity of
these cils is represented by an SAE number,
but the scale of measurement applied is
differant to that used to grade engine oils. As
a rough guide a SAEQ) gear oil will be of the
same viscosity as an SAERD angina oil.

Shaft drive oil

& On models equipped with shaft final drive,
the shaft drive gears are will have their own oil
supply. The manufacturer will state a
recommended ‘type or classfication’ and also
a specific ‘viscoslty' range In tha same
manner &s for four-stroke engine oil.

@ Gear oil classiflcation is given by the
number which follows the APl GL (GL
standing for gear lubricant) rating, the higher
the number, the higher the specificaticn of the
oil, 8.g. APl GLS oil is a higher specification
than APl GL4 oil. Ensure the oll meets or

axceeds the classification specified and is of
the comect viscosity. Tha viscosity of gear oils
i= alzo represented by an SAE number but tha
scala of measuremenl usaed is different to that
uzed to grade engine oils. As & rough guide an
SAEM gear ol will be of the same viscosity as
an SAEDD engine ail,

@ |If the ugse of an EP (Extreme Pressure)
gear oil is spacified, ansure the oll purchased
& suitable.

Fork oil and suspension fluid

#® Conventlonal telescopic front forks are
hydraulic and requira fork oil to work. To
enaure the forks function correctly, the fark il
must be changed in accordance with the
Maintanzance Schedule.

@ Fork oil iz avallable In a wvariety of
viscosities, identified by their SAE rating; fork
oil ratings vary from light (SAE 5) to heavy
(SAE 30), When purchasing fork oil, ansura the
viscosity rating matches that apecified by the
manufacturer.

® Some lubricant manufactiurers also
produce a range of high-quality suspension
fluids which are very simitar to fork oil but are
designed mainly for competition use. These
fluids may have a differant viscosity rating
syatem which i3 not to be confused with the
SAE rating of normal fork oil. Refer to the
manufacturer's instructons if in any doubt.

Brake and clutch fluid
® Al disc brake
systems and some
clutch systems are
hydraulically
cperated. To ensure
corract opearation, tha
hydraulic fluid must
be changed in wr)
accordance with the -
Malntenance
Schedule.

@& Brake and clutch
fluid is classified by its
DOT rating with most
motorcyclae
manufacturers
spacifying DOT 3 or 4
fluid. Both fluid types
are glycol-based and
can be mixed together without adverse effect;
DOT 4 fluid excesds the requiremants of DOT 3

S

fluid, Although il is safe to use DOT 4 fluid in a
gystem designed for use with DOT 3 fluid,
never use DOT 3 fiuid in a system which
specifies the use of DOT 4 as this will adversehy
affect the system’s performance. The type
required for the system will be marked on the
fluid reservoir cap.

& Somamanufaciurers also produce a DOT 5
fydrawiic fluid. DOT & hydraulic fluld |s
silicona-based and is not compatible with the
glycol-based DOT 3 and 4 fluids. Never mix
DOT & fluld with DOT 3 or 4 fluid as this will
seriously affect the performance of the
hydraulic system.

Coolant/antifreeze
& When purchasing
coolant/antifreeze,
always ensure it is
sultable for use in an

alurminium angine
and contains
corrosion  inhibitors

to prevent possible

blockages of the
internal coolant
passages of the

systam. As a general
rule, most coolants
are designed to be
used nest and should
not (#1=] diluted
whereas antifreeze
can be mixed with
distiled waler o
provide a coolant solution of the required
strength. Refar to the manufacturer's
instructions on the bottla.

& Ensure the coolant iz changed in
accondance with the Maintenance Schedule.

Chain lube

@ Chain lubsa is an
aerosol-type spray
lubricant spacifically
designed for use on
miotoreyela flnal drive
chains. Chain lube
has twa functions, to
minimise friction
between the final
drive chain and
sprocksts and to
pravent corosion of
the chsin. Ragular
use of a good-quality
czhain lubs will extand
the life of the drive
chain and sprockets
and thus maximise
the power haing
tranamitted fram the
transmission to the
rear whesl.

® When using chain lube, always allow
some time for the sclvents in the lube to
evaporate bafore riding the motorcycle. This
will minimige the amount of lube which will
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‘fling" off from the chain whean the moloreycle
is used. if the motorcycle is equipped with an
‘O-ring’ chain, ensure the chain luba s
labefled as being suitable for use on “Q-ring’
chains.

Degreasers and solvents

= o =

& Thera are many different lypes of solvents
and degreasers avaiable to remove the grime
and grease which accumulate arcund the
matorcycle during nommal use, Degreasers
and solveants are usually avallable as an
aerosol-typa spray or as a liquid which you
apply with a brush. Always closely follow the
manufacturer's instroctions and wear aye
pratection during use, Be aware that many
selvents are flammable and may give off
noxious fumss; take adequate precautions
whien using tham [sae Safaty Firstl).

@ For general claaning, use one of the many
solvents or degreasers available from most
matarcycle accessory shops. Thasa salvents
are usually applied then left for a certain time
before being washed off with water.

Brake cleaner is a solvent spacifically
designed to remove all traces of oil, grease
and dust from braking system componants.
Brake cleaner is designed to evaporate
quickly and leaves behind no residus,

Carburettor cieaner is an aerosol-type
solvent specifically designad to  clear
carburettor blockages and break down the
hard deposits and gum often found insids
carbursttors during overhaul,

Contact cleaner iz an aercsol-type
solvent designed for cleaning electrical
componants, The cleaner will remowve all
traces of il and dirt from components such
as switch contacts or fouled spark plugs and
thern dry, leaving behind no residue.

Gasket remover iz an aercsol-type
solvert designed for ramoving stubbom
gaskets from engine components during
overhaul. Gasket remover will minimise the
amount of scraping reguired to remove the
gasket and therafore reduce the risk of
damage to tha mating surface.

Spray lubricants
@ Aerosol-based
spray lubricants are
widely avallable and
are  excelent for
lubricating lawar
pivots and exposad
cables and switches.
Try to use a lubricant
which is of the dry-
filim type as the fluid
evaporates, leaving
behind a dry-film of
lubricant. Lubricants
which leave behind
an oily residue will
attract dust and dirt
which will increase
the rate of weaar of the
cable/lever.

® Most lubricants
glso act as a
maisture dispersant
and a penetrating fluid. This means they can
alse ba used to ‘dry out' alectrical
compenents such as wiring connectors or
switches as well as helping to free selzed
fastenars.

Greases

@ Grease is used Lo lubricate many of tha
pivat-paints, A good-quality multi-purposs
grease is suitable far most applications but
some manufacturers will specify the use of
specialist greases for use on components
such as swingarm and suspansion linkags
bushes. These specialist greases can be
purchased from most motorcycle (or car)
accessory shops; commonly specified typesz
include melyodenum  disulphide grease,
lithium-based grease, graphite-based grease,
zlllcone-based grease and high-temperatura
copper-based graase.

Gasket sealing compounds
® Gaskel sealing compounds can be used
in conjunction with gaskets, to improve thair
sealing capabilities, or on their own to seal
metal-to-metal joints. Depanding on their
typa, sealing compounds either set hard or
stay relatively sott and pliabla.

B e
A S
i’ W C

7
el
Tl

® When purchasing a gasket sealing
compeound, ensure that it is designed
spacifically for use on an intermal combustion
engine. General multi-purpose  sealants
available fram DIY stares may appaar visibly
similar but they are not designed to withstand
the extreme heat or contact with fue! and ol
encountered when used on an angine (ses
‘Tools and Workshopo Tips' for further
inforrnation).

Thread locking compound
® Thread locking
compaounds ara usad
to  secure  certain
threaded fastanars in
pogition to prevent
them from locsaning
due to vibration.
Thread locking
compounds can be
purchased from most
motarcycle (and car)
accessory  shops.
Ensure the threads of
the both compananis
are completely clean

and dry belore
spanngly  applying
tha locking
compound =
Towls and Warkshoo
Tips™  far  further
infarmation).

Fuel additives

@ Fuel additives which protect and clean the
fuel syatern components are widaly avallabla.
These additives are designed to remove zll
traces of deposits that build up en the
carburetiors/injectors  and  prevent wear,
helping the fuel system to operate more
afficiently. If a fuel additive is baing used,
check that it is suitable for use with your
motorcyele, aspacially if your motorcycle s
equipped with a catalytic converter.

® COctane boosters are also availabla. Thasea
additives are designed to improve the
perfarmance of highly-tunad snglnes Being
run an normal pump-fuel and are of no real
uss on standard motorcycles.
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Length (distance)
Inzhas {in)

Fest (ff)
hdiles

Volume (capacity)
Cubic inches (cu in; inf)
Imperial pints (Imp pt)
Imperial quarts {Imp gf)
Imperial quarts (Imp qt)

US guarts (US gt

Imperial galions (Impg gal)
Imperial gallora (Imp gal)
U3 gallons (US gal)

Mass (weight)
Ounces (0z)
Pounds (Ib)

Force
Ounces-force ozt oz)
Pounds-force (Iof; B
Newtons (M)

Pressure

Pounds-forge per square inch
ipsi; Iblfind; ivin
Pounds-force per squara inch
{psi; IbEIR; Ibind)
Pounds-force per square inch
psi; b8 1bin?
Paunds-force per sguare inch
(psi; 1Bfre; Ibdin)

Kilopascals (kPa)

Milibar (mbarn)
Mitliar {mbar)

Millibsar {mizar)

Millibar {mioar)

Millimetres of mercury (mmHg)
Inches of water [inHO)

® 254
» 0.305
= 1.608

oMM X M M Mo

16.387
0.568
1.137
1.201
0,946
4.546
1.201
3,785

¥ PR35
¥ 0,454

o

= om oA

n.278
4.448
o

0070
0068
0.069
6.8495
0.01

100
00145

075

0,401
0.535
0.0a35

Torque {(moment of force)

Pounds-forca inches

(it in 1b Im)

Pourds-force inches

(T im; 1k in)

Paunds-force inches

fIf in; Ik in)

Paunds-force feet (Ibf ft; b ff)

Pounds-force faet (bf ft: 1 f)
Mewton metres (Nm)

Power
Horsapower (hp)

Velocity (speed)

Miles per hour [milesthr; mph)
Fuel consumption*
Miles per gallon (mpdg)
Temperature

x

X

X

Degreas Fahranheit = ("C x 1.8) + 32

1.152

0113

0.083
0138

1.356
ooz

7487

1.609

(0.354

I om W n nmwn ]
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w o [}

Millimetres (mm)
Metras (m)
Kilormetres (km)

Cubic centimetres (oc; om?)
Litres {Ty

Litres ([

US quarts (US gt

Litres {f)

Litras ()

LS gallons (US gal)

Litres ()

Grams (g)
Kilograms (kg)

Mewtans (M)
Mewtons (M)
Kilpgrams-forca (kgf; ka)

Kilograms-forca par square
centimatre (kalfcm®; ka'cm?)
Atmospheres {(atm)

Bars
Kilopazcals (kPa)

Kilograms-force per sguare
centimetre (kgt/crm?; kgicmr)
Fascals (Pa)

Pounds-force per square inch
(pei; 1b8in®; 1/in7)

Millimetres of mercury (mmHg)
Inchas of water (inHsO)

Inches of water (inH Q)
Pounds-force per square inch
(i 1Bl Iein®)

Kilograms-force centimeatre
(gl cm; kg cmj
Mewton metres (Nm)

Paunds-force feet (|bf ft; b ft)

Kilograms-force metres
{kgf m; kg m)

Mewton metras (Mm)
Kilegrams-force metras
{kaf m; kg mi)

Watts (W)

Kilometres per hour (kinvhir, kph) x

Kilometres par litre Km/l)

n.0384
3.281
0.621

M
T B

0.0e1
1.76

0.833
1.057
022

0.833
0264

W wumwnEn

oM o ¥ M X M M

M

0.035
¥ 2205

X 0.225
X 881

x 14223 =

¥ 14696 =

x 145 =

x 0145 =

x 831

=001 =
x 68947 =

¥ 1333 =
x 2,49

kA 13-5-3 =
X 2768 =

¥ DBEE =
X B85 =
x 12 =

x 7.233

% 0.733
% 9804

x L0013 =

0621 =

¥ 2825 =

Inches (in)
Fesat (ft)
hlibes

Cubic mehas (cu in; in®
Imperial pints (Imp pt)
Imparial quarts (Imp qt)
Imperial quarts (Imp gt}
US quarts (US gty
Imperial gallons {imp gal]
Imperial gallons (imp gal}
LS galions (US gal)

Ounces (02}
Founds (i)

Dunces-force |ozf;, 0z)
Pounds-force (Ibf; i)
Mewtons (M)

Pounds-torce par square inch
{psl; IbEin; 10/}
Pounds-force pear sguare inch
{psl; I6in®; I0/ird)
Pounds-force par square inch
{psi; Ibd/in®; Ib/ird)
Pounds-force per square inch
pai; Ibdin?; Ib/ind
Kilopascals [kPa)

Millibar {mbar)
Millibar {mbar)

Millibar {mbar)

= Miliibar (mbar)

Millimetras of mercury (mmHa)
Inches of water (inHa0)

Pounds-force inches

(ibf im; Ib in)

Pounds-force inches

(b in; 1k in}

Pounde-force Inchas

{ibf in; 1o in)

Pounds-force fest (Iof ft; b fi)

Pounde-force feat (Iof ft; b fi)
Mewton metres (Mm)

Horsepower (hp)
Miles per hour (mileshe mph)

Milas per galion (mpg)

Degrees Calsius (Degrees Centigrade; *C) = (°F - 32) x 0.56
* It s commaon oractice fo convert from miles per galon (mpg) ta itres 100 kKilomeatres {1 T00km), where mpg x 100 km = 282
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About the MOT Test

In tha UK, all vehicles mora than three yaars
old are subject to an annual test to ensure that
they meet minimum sataty reguiremeants. A
current test certificate must be issued before
a machine can be used on public roads, and
is required before a road fund licence can be
Issued. Riding without a current test
certificate will also invalidate your insurance,

For most owners, the MOT test is an annual
cause for anxiety, and this is largely due o
awners not baing sure what needs to be
checkad prior to submitting the motarcycle
for tasting. The simple answer iz that a fully
roadworthy motorcycle will have no difficulty
in passing the test,

This is a gulde to getting your motorcycle
through the MOT fest, Obviously it will not be
possible ta examine the molorcyela to the
same standard as the professional MOT

Electrical System

tester, particularly in view of the equipmant
required for some of the checks. However,
working through the following procedures will
enable you to identify any problem areas
before submitting the motorcycle for the test.

It has only bean possible to summarise the
lest  reguirements  here, based on  the
regulations in force at the time of printing. Test
standards are Bacoming oreasingly stringent,
although there are some exemplions for older
vahiclas. Maore information about tha MOT test
can be obtained fram the TSO publications,
How Safe is wour Motoreyels and The MOT
Inspection Marual for Motorcyels Testing.

Many of the checks require that ona of the
wheels is raisad oft the ground. If the
motarsycle doasn't have a centra stand, note
that an auxiliary stand will be reguired.
Additionally, the help of an assistant may
prove useful.

Certain exceptions apply to machines
under 50 cc, machines without a lighting
systermn, and Classic bikes - if in doubt about
any of the reguirements listed below seek
confirmation from an MOT tester prior to
submitting the motaorcycle for the test.

Check that the frame number is clearly
visible.

If a component is in

borderine condition, the
HINT iester has discretion in

deciding whether to pass or
faii it. If the motorcycle presented is
clean and evidently well cared for, the
tester may be more inclined o pass a
borderline component than if the
muotorcycle is scruffy and apparantly
neglected.

Lights, turn signals, hom and
reflector

v With the ignilion on, check the operation

of tha following electrical componants, Note:

The electrical components on certaln smaill-

capacity machines are powered by the

generator, requiring that the engine fs un for

Inls chack.

a) Headlight and tail lght. Checic that both
urmvinate in the low and kigh bearm
switch posifions,

b} Position lights. Check that the front
posifion for sidelight] and fail ight
Murminate fn this switch position,

¢} Turn signals. Chack that all flash af the
corract rete, and that the warming fightis)
function comectly, Check that the tum
sigral switch works correctly.

) Harard warning system where fittad),
Check that all four turn signais flash in this
switch position.

el Brake stop fight, Check that the light
covtes on when the front and rear brakes
are indepandantly applied. Models first
used an ar after Tst Apnl 1386 must have
a braka Nght switch on each brake.

fi Hom. Check that the sound is continuous
and of reasonable volums.

v Check that there is a red reflector on the
rear of lthe maching, either mounted
saparately or as part of the tail light lans.

v Check the condition of the headlight, tail
light and turn signal lenses.

Headlight beam height

v The MOT tester will perform a headlight
beam height check using specialized baam
setting eguipment (see illustration 1). This
equipment will not be avallable to the home
mechanic, but if you suspect that the
headlight is incorrectly set or may have been
maladjustad in the past, you can perform a
rough test as follows.

¥ Paosition the bike in a straight lina facing a
brick wall. The bike must ba off its stand,
upright and with a rider soated. Measure the
height from the ground to the centre of the
headlight and mark a horizontal line on the
wall at this height. Position the motorcycle
3.8 metres from the wall and draw a vertical

Headlight beam helght checking
equipment

line wp the wall central to the centreling of the
motorcycle. Switch to dipped beam and
check that the beam pattern falls slighthy
lowear than the honzontal line and to the left of
the vertical line [zee illustration 2.

2

Home workshop beam alignment check
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Exhaust System and Final Drive

Exhaust

v Check that the exhaust mountings are
secure and that the system does not foul amy
of the rear suspension components.

v Start the motorcycle, When the revs are
increased, chack that the exhaust is neither
holed nor leaking from any of its joints. On a
linkad systern, chack that the collector box is
not leaking due to comosion.

« MNote that the exhaust decibel level
("loudness” of the axhaust) s assessed at the
discretion of the tester. If the motorcycle was
first usad on or after 1st January 1985 the
silercer must carry the BSAU 193 stamp, or a
marking relating to ita make and model, or ba
of OF {original equipment) manufacture. If the
gilencer iz marked NOT FOR ROAD USE,
RACING USE OMLY or similar, it will fail the
MOT.

Steering and Suspension

Final drive

¥ On chain or Delt drive machines, check
that the chain/belt is in good condition and
doss not have excessive slack. Also check
that the sprocket i= securely mounted on the
rear wheel hub. Check that the charn/belt
guard iz in place.

¥ On shaft drive bikes, check for oll leaking
from the drive unit and fouling the rear tyre.

Steering

v With the front wheel raized off the ground,
rolate the steering from leck to lock, The
handlebar or switches must not contact the
fual tank or be closa encugh to trap the nder's
hand. Problems can be caused by damaged
ook stops on the lower yoke and frams, or by
the fitting of non-standard handlebars.

v When parforming the lock o lock check,
also ensure that the steering moves fresly
without drag or notchiness. Steering movemant
can be impairad by poorly routed cables, or by
overtight head bearings or wom bearings. The
tester will perform a check of the steering head
hearng lower race by mownting the front wheel
on a surface plate, then performing a lock to

lack check with the walght of the machine on
fhe lower bearing {see illustration 3).

v Grasp the fork sliders (lower legs) and
attamptl to push and pull on the forks (see

] @ 4
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Front wheel mounted on a surface plate
tor steering head bearing lower race check

illustration 4). Any play in the steering head
bearings will be felt. Mote that in extrems
cases, wear of the front fork bushes can be
misirtarpreted for head bearing play.

¢ Check that the handlebars are securaly
miunted,

+ Check that the handlebar grip rubbers are
secure. They should by bonded to the bar left
end and to the throttle cable pulley on the
right end.

Front suspension

¥ With the motorcycle off the stand. hold
the front brake on and pump the front forks up
and down (see illustration §). Check that
they are adequately damped.

for freeplay

Checking the steering head bearings

check operation
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Checking for rear suspension linkage play

v Inspect the area above and around the
frant fork oil seals (see illustration 8). Thera
should be no =ign of cil on the fork tube
[stanchion) nor leaking dowrn the slider Jlower

leg). On madals so equipped, check that thare
i5 no ail laaking frem the anti-dive units.

¢ On models with swingarm front
suspension, check that thera is no freeplay in
the linkage when moved from side to side.

Rear suspension

' With the motarcycle off the stand and an
assiatant supporting the motareyele by ils
handlebers, bounca the rear suspension (see
illustration 7). Chack that the suspansion
components da not foul on any of the cvcle
parts and check that the shock absorberns)
provide adeguate damping.

v Visually inspect the shock absorber(s) and

ey
il

Worn suspension linkage pivots (arrows) are usually the cause of

play in the rear suspension

Bounce the rear of the motorcycle to check rear
suspenslon operation

check that thers is no sign of oil leakage from
its damper, This is somewhat restricted on
certain single shock models due to the
location of the shock absorber.,

# With the rear wheal raised off the
ground, grasp Lhe wheel al the highest polnt
and attempt to pull it up (see illustration 8).
Any play in the swingarm pivn-l or SUSpension
linkage bearings will be falt as movement.
Mote: Do not confuse play with actual
suspansion movemant. Failure 1o lubricate
suspenston linkage bearings can lead to
bearing failure (see illustration 9).

+  With tha rear wheel raized off the ground,
grasp the swingarm ends and attempt to
move the swingarm from side 1o sida and
forwards and backwards - any play indicates
wear of the swingarm pivet bearings (see
illustration 10).

Grasp the swingarm at the ends to check for play in its plvot
bearings
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Brake pad wear can usually be viewed without removing the
caliper. Most pads have wear indicator grooves (1) and some also
have indicator tangs (2)

Brakes, Wheels and Tyres

On drum brakes, check the angle of the operating lever with the
brake fully applied. Most drum brakes have a wear indicator

pointer and scale,

Brakes

¥ With the wheel ralsed off the ground,
apply the brake then free it off, and check that
the wheel is about to revolve fresly without
brake drag.

¥ On disc brakes, examine the disc itself.
Check that it is sacuraly mounted and not
cracked.

v On disc brakes, view the pad material
through the caliper mouth and check that the
pads are not womn down beyond the limit (see
illustration 11).

¥ On drum brakes, check that when the
brake iz applied the angle between the
operating lever and cable or rod is not too
great (see illustration 12). Chack also thal
the operating lever doesn't foul any other
componants.

v On disc brakes, examine the flexible

Brake torgue arm must be properly secured at both ends

hoses from top to bottom, Have an assistant
fold the braks on so that the fluid in the hose
ig under pressure, and chack that thera is no
sign of fluid leakanea, bulges or cracking. If
there are any metal brake pipes or unions,
check that these are free from corrosion and
damage. Where a braks-linked anti-dive
system is fitted, check the hosas to the anti-
dive in a similar manner.

¥ Chack that the rear brake torgue arm is
secura and that its fasteners are sscured by
self-locking nuts or castellatad nuts with split-
pins ar A-pins (see illustration 13).

¢ On modals with ABS, check that the self-
check warning light in the instrument panel
works

¥ The MOT testar will perform a test of the
motarcycle's braking efficiency based on a
calculation of rider and motorcycle weaight.
Although this cannct ba carried out at home,
you can at least ensura that the braking
systams ara properly maintained. For
hydraulic disc brakes, check tha fluid laval,

lever/pedal feel (bleed of air if its spongy) and
pad material. For drum brakes, check
adjustrment, cable or rod operation and shoe
lining thicknass.

Wheels and tyres

v Check the wheal condition. Cast wheels
ghould be free from cracks and if of the built-
up design, all fastaners should be securs,
Spoked wheels should be checked for
brokean, corfaded. loose of bant spokes,

v With the wheel raised off the ground, spin
tha wheel and visually check that the tyre and
wheel run true. Check thal the yre does not
foul the suspensicn or mudguards.

v With the wheal raised aoff the ground,
grasp the wheel and attermmpt 1o move it about
the axle [spindla) (see illustration 14). Any
play felt here indicates wheel bearing failure.

Check for wheel bearing play by trying to move the wheel about
the axle (spindle)
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Castellated type wheel axle (spindle) nut
must be secured by a split pin or R-pin

¢ Check the tyre fread depth, tread
condition and sidewall condition (see
ilustration 15).

v Check tha tyre type. Front and raar tyra

General checks and

Two straightedges are used to check
wheel alignment

types must be compatible and be suitabla lor
road use. Tyres markad NMOT FOR ROAD
USE, COMPETITION LISE ONLY ar similar,
will fall the MOT.

condition

Tyre direction of rotation arrow can be found on tyre sidewall

v If the tyre sidewall camies a direction of
rotation arrow, this must be pointing in the
direction of normal wheal rotation (see
illustration 16).

v Check that the whesal axle {spindla) nuts
iwhere applicable) are properly sscured. A
seff-locking nut or castellated nut with a split-
pin or R-pin can be used (see illustration 17).
v Wheal allgnment s checked with the
matorcycle off the stand and a ridar seated.
With the front wheel pointing straight ahead,
two parfectly straight lengths of metal or wood
and placed against the sidewalls of both tyres
(see lllustration 18). The gap =ach side of the
frent tyre must be equidistant on both sides.
Incorrect whesl alignment may be due 1o a
cocked rear whesl (often as the result of poor
chain adjustmeant) or in extreme cases, a bent
framea.

v Check the sacurity of all major [asteners,
bodypanels, seat, fairings {where fitted} and
mudguards.

Sidecars

¥ Check that the rider and pillion footrests,
handlebar levars and brake padal are sacuraly
mounted.

¥ Check for cormosion on the frame or any
load-pearing components. If severs, this may
affact the structure, particularly under stress,

A motorcycle fited with a sidecar requires
additional chacks relating to the stability of
the machine and security of attachment and

swivel joints, plus specific wheel alignment
{toe-in) requirements. Additionally, tyre and
lighting requiremeants differ from conventional

motarcyche use. Cwners are advised to check
MOT test requiremeants with an official test
centre.
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Preparing for storage

Before you start

K repairs or an overhaul is neaded, see that
this is carried cut now rather than left urtil you
want to nde the hike again,

Give the bike a good wash and scrub all dirt
from its underside. Make sure the bike dries
completely before preparing for storage.
Engine
@ Remove the spark plug(s) and ubricate the
cylinder boras with approximately a teaspoon
of moter oil using a spout-type oil can {see
illustration 1). Heinstall the spark plugis).
Crank tha engine over a couple of times to
cogt the piston rings and bores with oil, If the
bike has a kickstart. use this to tum the angine
gver, If not, flick the kill switch to the OFF
position and crank the engine over on the
starter (see illustration 2). If the nature on the
igniticn system prevents the starter operating
with the kill switch in the OFF position,

... and ensure that the metal bodies of the plugs (arrows) are
earthed against the cylinder head

remove the spark plugs and fit them back in
their caps; ensure that the plugs are earthed
{orounced) against the cylinder head when the
starter is operated (see illustration 3).
Warning: It is important that the
plugs are earthed fgrounded)
away from the spark plug holes
othorwise there is a risk of

atomised fuel from the
cylinders Igniting.
I On a single cylinder four-
stroke engine, you can seal
m the combustion chamber
completely by positioning
the piston at TDC on the compression
stroke.

@ Drain the carburettors) otharwisa there is a
risk of Jets becoming blocked by gum
deposits from the fuel (see illustration 4).

@ |[f the bike is going into long-term storage,
consider adding a fuel stabiliser to the fuel in
the tark. If the tank is drained completely,
corrazion of its internal surfaces may ocour i
left unprotected for a long period. The tank
can be treated with a rust preventative
especially for this purpose. Alteamatively,
remove the tank and pour half a litre of mator
all into it, Install the filler cap and shake the
tank to coastl its internals with oil before
draining off the excess. The same effact can
alzo bs achieved by spraying WD40 or a
similar waber-dispersant around the inside of
the tank via its flexible nozzle

@ Mzke sure the cooling system contains the
correct mix of antifreeze. Antifreseze also
contains important carrosion inhikbitors,

@ The air intakes and exhaust can be saalad
off by ecovering of plugging the openings.
Ensure that you do nol seal in any
condensaticn; run the engine until it is hot,

il
Connect a hose to the carburettor float chamber drain stub
(arrow) and unscrew the drain screw
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Use a suitable battery charger - this kit
also assess battery condition

then switch off and allow to cool, Taps a pisca
of thick plastic over the sllencer end{s) (see
illustration 5). Mote that some advocatlae
pouring a tablespoon of motor ol into the
gilencer(s) before sealing them off.

Battery

® Remove it from the bike - in extreme cases
of cold the battery may freaze and crack its
case (see [llustration &),

Getting back on the

i .
plastic bag

® Check the slectralyte lavel and top up if
nacassary (conventional refillable batteries).
Clean the terminals.

@ Store the battery off the moloroycle and
away from any sources of fire, Posgition a
woodan block undar the battary if it s to siton
Lhe ground.

® Give the battery a trickla charge for a few
hours every month (see illustration 7).

Tyres

® Place the bike on its centrestand or an
auxiliary stand which will support the
matarcycle in an upright position. Position
wood blocks under the tyres to keap tham off
the ground and to provide insulation from
damp, If the bike is being put into long=term
storage, Ideally both tyres should be off the
ground; not only will this protect the tyres, but
will alzo ensure that no load is placed on the
steering haad or wheel bearnngs,

& Deflate each tyre by 5 to 10 psl, no mora or
thie baads may unseat from the rim, making
subsaquent inflation cifficult on tubeless
tyres.

Pivots and controls
® Lubricate all lever, pedal, stand and

road

Disconnect the negative lead (A4) first, followed by the positive
lead (B)

footrest pivot points. IT grease nipples are
fitted to the rear suspension componants,
apply lubricant 1o the phats.

® Lubricate all control cables.

Cycle components

& Apply a wax protectant to all painted and
plastic componants, Wipe off any excess, but
don't polish to a shing. Where fitted, clean the
screan with soap and watear,

& Coat metal parts with Vasaling (patrofeum
jalhy). When applying this to the fork tubes, do
not comprass the forks otherwise the seals
will rat from contact with the Vaseline,

@ Apply a vinyl cleaner o the seat.

Storage conditions

& Zim to store the bike in a shed or garage
which does not l=ak and is free rom damp.

® Drape an old blanket or bedspread over
the bika to protect it from dust and direct
contact with sunlight (which will fade paint).
This also hides the bike from pryving eves.
Bewsare of tight-fitting plastic covers which
may allow condensation to form and settle on
tha hika.

Engine and transmission

@ Changs the ol and replaca the oll filter, If
this was dona pnor to storage, chack that the

oil hasn't smulsified - a thick whitish
substance which Aours thraugh
condensation.

® Femove the spark plugs. Using a spout-
type oil can, squirt & few drops of oll inte the
cylindens). This will provide initial lubrication
as the piston rings and bores comes back inlo
contact. Service the spark plugs, or fit new
ones, and install them in the engins.

& Check that the clutch isn't stuck on. The
plates can stick together if left standing for
soma lime. preventing clutch operation,
Engags a gear and try rocking the bike back
and faorth with the clutch lever held againzt the
handlebar. If this doasn't work on cable-
operated clutches, hold the clutch lever back
against the handlabar with a strong elastic
band or cable tie for a couple of hours (see
illustration 8).

@ If the air intakas or silencer end(s) were
blocked off, remave the bung or cover used.
& |f the fuel tank was coated with a rust

Hoid clutch lever back against the
handlebar with elastic bands or a cable tie
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proventative, oil or a stabiliser added fo the
fuel, drain and flush the lank and digpose of
the fuel sensibly, If no action was taken with
the fuel tank prior to storage, it is advised that
the old fusl is disposed of since it will go off
over a pariod of time. Refill the fual tank with
trash fuel.

Frame and running gear

@ il 3ll pivot points and cablas.

@ Check the tyre pressures. They will
detinitaly nesd intlating If pressures were
reduced for storage.

® Lubwicate the final drive chain {where
applicabla).

® Remove any protective coating applied to
the fork tubas (stanchions) since this may well
destroy the fork ssals. If the fork tubes
waren't protected and have picked up rust
spaots, remova them with very fine abrasive
paper and refinish with metal polish

@ Chack that both brakes operate correctly.
Apply each braxe hard and check that it's not
possible to move the motorcycle forwards,
1han check that the brake frees off again once
redeased. Brake caliper pistons can stick due
1o corrosion around the piston head, of on the
sliding caliper types, dus to corosion of the
shider pins. If the brake doesn't free after
repeated operation, take the caliper off for
examination. Similary drum brakes can stick

due to a seized operating cam, cable or rod
linkage.

& If the motorayels has been in long-tarm
storage, rengw the brake fluid and clutch fiuid
fwhere applicable].

@ Depending on whare the bike has baan
stored, the wiring, cables and hoses may have
been nibbled by redents. Make a visual check
and investigate disturbed wirirg loom tape.

Battery

@ |f the battery has been previously removal
and given top up charges it can simply be
reconnected. Remember to conmect the
positiva cable first and the negative cabla last,
® On convantional rafillable battaries, if the
battery has not received any attention,
remowe it from the motorcycle and check its
electrolyte level, Top up it necessary then
charga the battery. If the battery fails to hold 2
charge and a visual checks show heavy whils
sulphation of the plates, the battery is
protably defective and must be renewed, This
is particularly likely i the battery is old
Confirm battery condition with a specific
gravity chack.

@ On gealed MF) batteries, if the battery has
not received amy attention, remove it from the
motorcycle and charge it according to the
information an the battery case - if the battery
fails to hold a charge it must be ranewed.

Starting procedure

@ |f a kickstart is fitted, turn the engine over a
couple of times with the ignitlon OFF to
distribute oil around the engine, If no kickstart
i fitted, flick the engine Kill switch OFF and
the ignition ON and crank the engine over a
couple of times to work oil around the upper
cylinder companents. If the nature of the
ignition system is such that the startar won't
waork with the kill switch OFF, remcve the
spark plugs, fit them back inte their caps and
earth (ground) their bodies on the cylinder
head. Reinstall the spark plugs afterwards.

® Switch the kil switch to RUN. operate the
choke and start the engine. If the engine won't
start don't continue cranking the engine - not
only will this flatten the battery, but the starter
mator will overheat. Switch the ignition off and
try again later, If the angina refuses to starl,
go through the faut finding procedures in this
manuel. Note: If the bike has been in sforage
for a long time, old fuel or a carburetfor
blockage may be tha problem. Gum adeposits
in carburefiors can block jefs - if a carburetlor
cleaner doesn't prove successful the
carburetions must be dismantied for claamng.

& Once the angine has starled, check that
the lights, furn signals and hom work proparly.
® Treat the blke gently for the first ride and
check all fluid levels on completion. Settha the
bike back into the maintenance schedule.
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This Section providas an easy reference-guids to the mare common
faults that are likely to afflict your machine. Obviously, the
opportunities are almost limitless for faulls to occur as a result of
ohseure faillures, and to try and eover all eventualities would require a
hook. Indeed, a number have been written on the subject.

Suceessful froubleshooting is not a mysterious 'black art® but the
application of a bit of knowledge combined with a systematic and
logical approach toe the problem. Approach any troubleshooting by first
accurately identifing the symptomn and then checking through the list

1 Engine doesn’'t start or is difficult to start

[ Starter motor doesn't rotate
[C1 Starter motor rotates but angine does not furn over
[(] Starter waorks but engine won't turn over (seized)
[ Ne fuel flow
| Engine fiooded
[ Mo spark or weak spark
[ Compressian low
[ Stalls after starting
| Rough idie

2 Poor running at low speed

[ Sperk weaak

1 Fuelfair mixture incorract

[ Comprassion low
Poor acceleration

3 Poor running or no power at high speed
[1 Firing incorract
[T Fuelair mixture incorrect
[ Compression low
[T Krecking or pinking
[ Miscellansous causes
4 Overheating
| Engine overheats
Firing Incormect
Fuel/air mixture incorrect
Compression too high
Engine lpad axcassive
1 Lubrication Inadeguate

| Miscellaneous causes

5 Clutch problems

L Cluteh slipping

[ Cluteh not disengaging complalaly
& Gearchanging problems

[ Doesn't gointo gear, or lever doesn't returm
[] Jumps out of gaar
[] Cverselacts

OO

of possible causes, starting with the simplest or most obvious and
progressing in stages to the most complex.

Take nothing for granted, butl above all apply liceral quantities of
COMMoa Sense.

The main symptom of 2 fault is given in the text as a major heading
below which are listed the various systems or areas which may contain
the fault, Datails of each possible cause for a favll and the remedial
action to be taken are given, in briaf, in the paragraphs below each
heading. Further infarmation should be sought in the relevant Chapter.

7 Abnormal engine noise
[1 Knocking or pinking

[Tl Piston slap or rattling

[ Walve nolse

[ | Other noice

8 Abnormal driveline noise

| Cluteh nolse
1 Transmission nosa
] Final drive noise

8 Abnormal frame and suspension noise

[ Frant end noise
[ Shock absorbar noiss
[] Brake noise

10 Excessive exhaust smoke
[T White smokea
[ Black smoxe
[ Brown smoke

11 Poor handling or stability

[ Handietar hard to tam
[ | Handiebar shakes or vibrates excessively
[ Handlebar pulls to onz side

| Poor shock absorbing qualities

12 Braking problems

| Brakas are spongy, don't hold
| Brake lever or pedal pulsates
Brakes drag

13 Electrical problems

[ Battery dead or waak
[ | Battery overchargad
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1 Engine doesn’t start or is difficult to start

Starter motor doesn’t rotate

[ Engine kill switch OFF,
[ | Fuse blewn. Check main fuse and ignition circuit fuse (see
Chapter 8).
[ Battery voltags low. Check and récharge battery (see Chapter 8)
[ Starter motor defactive, Make sure the wiring to the starter is
sacure. Make sure the starter ralay clicks when the start button is
pushed. If the relay clicks, then the fault is in the wiring or motor.
Starter relay faulty. Check it according o the procedure in Chapter 8.
Starter swilch nol contacling. The contacts could be wet, cormoded
or dirty, Disassemble and clean the switch (see Chapter ).
‘Wiring open or shorted. Check all wiring connections and
hamesses 1o make sure that they are dry, tight and not coroded.
Alsa check for brokan or frayed wires that can cause a short o
ground (earth) (sce wiring diagram, Chapter 8).
| lgnition (main) switch defective. Cheack the swilch according to the
procadure in Chapter B, Renaw the switch if it is defective.
[ Engine kill switch defective. Check for wet, dirty or carroded
contacts, Clean or renew the switch as necessary (ses Chapter 8).
[ Faulty neutral, sidestand or clutch switch, or starter circuit cut-off
relay. Check the wiring to each switch and the switch itself
according to the procedures in Chapter 8, and check the relay.

Starter motor rotates but engine does not turn

over

[0 Starter clutch defective. Inspect and repair o renew (see Chaptes 2).

[ Damaged idler or starter gears, Inspect and renaw the damaged
pars (sea Chapter 2.

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

[ Seized engina causad by one or more internally damaged
componants. Failure due to wear, abuse or lack of lubrication,
Damage can include seized valves, followers, camshalis, pistons,
crankshaft, connecting rod bearings, or transmission gears or
bearings. Refer to Chapter 2 for engine disassembly.

No fuel flow

M fuel in tank.

oo

O

[ Fuel tank breather hose obstructed.

[T Fusl tap filter clogged, Remove the tap and clean it and the fitter
isee Chapter 3). On XJH1300 models also chack the in-lina filtar.

[[] Fusl tap vacuum hose split or detached, Check the hose,

1 Fuel tap diaphragm split. Remove the tag and check the

diaphragm (see Chapter 3).

Fual line clogged. Pull the fuel line loose and carefully biow

through it.

[] Float neadle vahee filter clogged. For all of the valves to be clogged,
either a very bad batch of fuel with an unuseal additive has been
used, or some other foreign matenal has entered the tank. After a
machine has been stored for many manths without running, the fuel
tums to a varnish-like liquid and forms deposits on tha inlet neadla
valves and jets. The carburettors should b= remowved and
overnaulad If draining the float chambers doasn't solva the probiam.

Engine flooded

[] Float haight too high, Check as described in Chapter 3,

[l Fioat needle valve worn or stuck open. A piecs of dirt, rust or
other detris can cause the valve 1o seat improperly, causing
excass fuel to be admitted ta the ficat chamber. In this case, the
float chamber should be cleaned and the needle valve and seat
inspected. If the needle and seat are worn, then the leaking will
persist and the pants should be renewed {zee Chapter 3).

| Starting technicus incorect. Under nomal circumstances (i, i all the
carburattor functions are sound) the machine should start with litthe or
no throttle, When the engine is cold, the choke should be operated

d

and the engine started without opening the throttie, When the engine (s
al operaling temperature, only a very slight amount of throttle shoukd
be necessary. If the engine is flooded, discornect the vacuum hosa
(acconding 1o modal - see Chapler 3) and hold the throttle opean whebas
cranking the engina. This will allow additional air to reach the cylinders.
Rememizer to attach the vacuuwm hose afterwards.

No spark or weak spark
1 Ignition switch OFF.

] Engine kil switch turned 1o the OFF position.

[ Battery voltage low. Check and recharge the battery as necessary
(zea Chapter 8).

| Spark plugs dirty, defective or wom out, Locate reason for fouled
plugs using the spark glug condition chart on tha inside rear cover
and follow the plug maintenance procedures in Chapter 1.

[ Spark plug caps or HT leads faulty. Check conditicn. Renew esther
or both components if cracks or detericration are avident (3es
Chapter 4).

1 Spark plug caps not making good contact. Make sure that the
plug caps fit snugly over the plug ends.

1 Ignition contrel unit defectve. Take the unit 1o a Yamaha dealer for
testing (see Chapter 4).

] Pick-up coil defective, Check the unt (see Chapter 4).

[ Ignition HT coils defective. Check the coils (see Chapter 4).

[ 1 Ignition (main) switch or kill switch shorted. This i usually caused
by water, corrosion, damage or excessive wear. The switches can
be disassembled and cleaned with electrical contact cleaner. If
cleaning does not halp, renew the switchas (see Chapler 8).

[C1 wiring shortad or broken heteesn:
al  lgnition fmain) switch and engime kil switch for blown igmition

fuse)
b Ignition controd unit and englne kil switch
¢} Jgnition control unit and ignition HT coils
d) lanition HT coils and spark plugs
@l Joniticn control wrl and piek-ug coil

[ Make sure that 2l wiring connections are clean, dry and tight,
Loock for chafed and broken wires (Chapters 4 and 8).

Compression low

[ Spark plugs loose. Remove the plugs and inspact their thraads.
Reinstall and tighten to the specified torgue (see Chapter 1),

[ Cwlinder head not sufficiently tightened down. If the eylinder head
is suspected of being loosa, than there's a chancs that the gaskst
or head is damaged if the problem has persisted for any length of
time. The head nuts should be tightened to the proper targue in
the correct sequence (see Chapter 2],

] Improper valve clearance. This maans that the valve g not clasing
complately and compression pressure is leaking past the valve,
Check and adjust the valve clearances (see Chapler 1).

[ Cylindar andfor piston worn. Excessive wear will causea
compression pressung fo leak past the rings. This is usually
aceompanied by worm rings as well. A top-end overhaul is
necessary (see Chapter 2).

] Piston rings worn, waeak, broken, or sticking. Brokan or sticking

piston rings usually indicate a lubrication or carburation problem

that causes excess carbon deposits or selzures to form on tha

pistons and rings. Top-end overhaul is necessary (see Chapter 2).

Fiston ring-to-groove clearance excessive. This is caused by

excessiva waar of the pistan ring lands. Piston renewal is

necessary [see Chapter 2),

Cyhinder head gasket damagec. If tha head ig allowead to bacoma

lopse, or if excessive carbon build-up on the piston crown and

combustion chamber causes extremely high comprassion, the
head gaskel may leak. Retorguing the head is not always
sufficient 1o restore the seal, so gasket renewal is necessary (soe

Chapler 2.
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Engine doesn’t start or is difficult to start (continued)

Cylinder head warped. This is caused by overheating or

improperly tightened head nuts. Machine shop resurtacing or head

renewal is necessary (see Chapler 2).

Walve spring broken orweak. Causad by component failure o
wear; the springs must be ranewed (see Chapter Z).

Walve nol seating properdy. This is causaed by a bent valve (fram over-
rewving or improper vahe adjustment), bumed vahve or seat (mproper
carburation) or an accumulation of carbon deposits on the seat (from
carburation or lubrication problems). The valves must be cleansd
ardior rerewed and the seats senviced if possible (see Chapter 2).

Stalls after starting

(o
|

a0

2

Improper choke action, Make sure the choke linkage shaft is
getting a full stroke and slayng in the out position {see Chapter 3).
lgnition malfunction (see Chapter 4.

Carburettor matfunction (see Chapter 3).

Fuel contaminated, The fuel can be contaminated with either dirt
ar water, or can changa ehemically if the machine is alowed 1o sil
for several months or more, Drain tha tank and float chambers
(see Chapter 3).

|

Intake air lsak. Check for looss carburettor-to-mtake manifold
connections, loosa of missing vacuum gauge adapter caps or
hoses, or loose carburettor tope (sae Chapter 3).

[ Engine idie spaed incorrect, Tum idle adjusting scraw until the
engine idles at the specified rpm (see Chapter 1),

Rough idle

[ lgnition malfunction (sea Chapter 4).

[1 Idle spaed incorrect (see Chapter 1),

|| Carburettors nol synchronised. Adjust carburettors with vacuum
gauge of manometer set g3 dascribed in Chapter 1.

[ Carburettor mallunction {see Chapter 3),

[ Fuel contaminatad, The fusl can be contaminated with either dirt
or water, or can change chemically if the maching is allowed o sit
for several months or moere. Drain the tank and float chamberz
(zee Chapter 3).

| Intake air leak. Check for loose carburettor-to-intake manitcld
connections, loo2e or missing vacuum gauge adapler caps or
hoses, or looss carbunettor tops {see Chapter 3).

[T Adrfilber clogged. Renaw the air filter element (see Chapter 1).

Poor running at low speeds

Spark weak

0

.}

Battery voltage low, Check and recharge battery (see Chapter &),
Spark plugs fouled, dafective or wom out, Refer to Chapter 1 for
spark plug mantenance,

| Spark plug cap or HT lead defective. Refer to Chapters 1 and 4 for
detailz on the ignition systam.

Spark plug caps not making contact. Make sure they are sacurely
pushed on to the plugs.

Incarrect spark plegs. Wrong type, heat range or cap
configuration. Check end install comect plugs fisted in Chapter 1.
| Ignition contrad unit defective (ses Chapter 4).

Pick-up coil gefactiva (see Chapter 4).

[ lgnitien HT coils defective (see Chapter 4).

Fuel/air mixture incorrect
[ Pilet screws out of adjustment (see Chapter 3).

[[] Pilot jet or air passage clogged. Remove and overhaul the
carburettors (32e Chapter 3).

|71 Air blzed holes clogged. Remove carburettor and blow out all
passages (see Chapter 3).

T A filter clogoed, poorly sealed or missing (see Chapter 1).

] Al filter housing poorly sealed, Look for cracks, holes or koose
clamps and renew of repair defective parts.

_| Fuel level top high or tao low. Check tha fuel level or float height
(sea Chapter 3).

1 Fuel tank breather hose obstructed.

~1 Garburettor intake manifolds loose. Chack tor cracks, breaks,
tears or loose clamps. Renaw the rubber intake manifold joints if
split or parizhad

Compression low

[0 Spark plugs loose, Aemove the plugs and inspact their threads.

—
(-

Remnstall and tighlen Lo the specifed torgue (see Chapter 1),
Cylinder head not sufficiently tightened down. If the cylinder hesd
iz suspected of being loase, then there's a chance that the gaskst
and head are damaged if the problem has persisted for any length
of tima. Tha head nuts should be fightenad to the propear lorgue in
the correct sequancea (see Chapter 2).

Impropar valve clearance. This means that the valve is not closing
completely and compression pressure (s leaking past the valve.
Chack and adjust the vaive clearances (see Chapter 1).

1 Cylinder andior pistan worn. Excessive wear will cause

O

comprassion prassure to leak past tha rings. This is usually
accompanied by wom rings as well. A top end overhaul is
necessary (528 Chaptar 2).

Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usualy indicate a lubrication or carburation problem
that causes excess carbon deposits or seczuras Lo Torm on the
pistons and rings. Top-end overhaul is necessary (see Chapter 2.
Piston ring-to-groove clearance excessive. This is caused by
excessive wear of the piston ring lands. Piston renewal is
necassary (sea Chapter 2).

Cylinder head gasket damaged. if the head is allowed to become
loase, or if excassive carbon buld-up on the piston crown and
combustion chamber causes extremely high compression, tha
head gaskst may leak. Retorguing the head is not always sufficent
to rastore the seal, 50 gasket renswal is necassary (see Chapter 2},
Cylinder head warped. Thiz is caused by overnaating or
improparly tightened head nuts. Machine shop resurfacing or head
renewal Is necessary (see Chaptar 2).

Valve spring broken or weak, Caused by componant fallura or
wear; the springs must be renewed (ses Chapter 2).

Valve not seating properly. This 5 caused by a bent valve [from
ovar-ravving or improper valve adjustment), burmed valve o seat
(improper carburation) or an accumulation of carbon deposits on
the saat (from carburation, lubrication problems). The valves must
be cleaned and'or renewead and the seats serviced if possible (see

Chaptar 2).

Puor acceleration

Carburettors leaking or dirty. Overhaul the carburettors (saa
Chapter 3}

Timing net advancing. The plek-up coll or the ignition contral unit
may be defactive. If so, they must be renewed, as they can't be
repaired.

Garburettors not synchronlsed, Adjust them with a vacuurn gauge
gt or manometer (see Chapter 1),

Engine oil viscosity too high. Using a heavier oil than that
racommendad in Chapter 1 can damage the oil pump or
lubrication systam and cause drag on the engine.

Erakes dragging, Usually caused by debnis which has enterad tha
brake piston seals, or from a warped disc or bent axle. Repair as
necessary (zea Chapter 6).

Fuel fiow rate insufficient. Check the filters (Chapters 1 and 3).
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3 Poor running or no power at high speed

Firing incorrect

O OO

oo oo

Air filker restricted. Clean or renew filter (see Chaptar 1).

Spark plugs fouled, defective or womn out. See Chapter 1 for spark
plug maintanance.

Spark plug caps or HT leads defective. See Chapters 1 and 4 for
details of the ignition systam.

Spark plug caps not in good contact (see Chapter 4).

Incorrect spark plugs. Wrong type, heat range or cap
configuration, Check and install commact plugs fisted in Chapter 1.
Ignitien control unit defective {see Chapter 4).

Ignitisn HT colls defective (see Chapter 4).

‘air mixture incorrect

Main jet clogged. Dirt, water or other contaminants can clog the
main jets, Clean the fuel tap filrer, the in-line filker XJR1300), the
ficat chamber area, float needla valve filter and tha jets and
carburettor onifices (see Chapter 3.

Main jet wrong slze. The standard jetting is for sea level
atmaospheric pressure and oxygen content.

| Air bleed holes clogged. Remove and overhaul carburettors (see

Chapter 3},

Air filter clogged, poorly sealed, or missing (see Chapter 1),

Air filter housing poorly sealed. Look for cracks, holes or loose
clamps, and rerew or repair defective parts,

Fual level too high or too low. Check the fuel level or float height
(gae Chaptear 3).

Fuel tank breather hose obstructed.

Carburattor mtake manifolds loose. Check for cracks, breaks,
tears or loose clamps. Renew the rubber intake manifolds if they
ara split or perished (ses Chapter 3).

Compression low

O

Spark plugs loose. Hemove the plugs and inspect their threads.
Reinstall and tighten to the specified torque (sae Chapter 1),
Cylinder head not sufficiently tightened down. If the cylinder head
is suspacted of being loose, then thera's a chance that the gasket
and head are damaged if the problem has persisted for any length
of time. The head nuts should be tightenad to the proper torque in
the comrect sequence (see Chapter 2).

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

Cylinder and/or piston warn. Excessive wear will causa
compression pressure to leak past the rings. This is uswally
accompaniad by worn rings as wall. A top-end overhaul is
necessary (see Chapter 2).

Piston rings worn, weak, broken, or sticking. Broken or sticking
piston rings usually indicate a lubrication or carburation problem
that causes excass carbon deposits or seizures o form on the
pistons and rings. Top-end overhaul s necessary (see Chapter 2.
Piston ring-to-groove clearance excessive, This is caused by

M
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excessive wear of the piston ring lands. Piston renewal is
necessary (see Chapter 2).

Cylinder head gasket damaged. If the head is allowead to bacome
loose, or If excessive carbon bulld-up on the piston crown and
combustion chamber causes extremely high comprassion, the
head gasket may leak. Retorguing the head is not always
sufficient to restore the seal, so gasket renewal is necessary (Sea
Chapter 2).

Cylinder head warped. This is caused by overheating or
imgraperty ightaned head nuts. Machine shop resurfacing or head
renewsal is necessary (see Chapter 2,

Valve spring broken or weak. Caused by component fallure or
wear; the springs must be renewed [see Chapter 2).

Valve not seating properly. This is caused by a bent valve [from
over-revving or improper valve adjustment}, burned valve or seat
(improper carbaration) or an accumulation of carben deposits on
the seat (from carburation or lubrication problems). The valves
must ba cleened and/or renewad and the seats serviced if
possible (see Chapter 2).

Knocking or pinking

O

i

Carbon build-up in combustion chamber. Use of a fuel additive
that will dissolve the adhesive bonding the carbon pariicles fo the
crown and chamber is the easiest way 1o remove the build-up.
Otherwize, the cylinder head will have to be removed and
decarbonised (see Chapter 2).

Incorect o poor quality fuel, Old or improper grades of fusl can
cause detonation. This causss the piston to rattla, thus the
knocking or pinking sound. Drain old fuel and always use the
recommended fuel grade.

Spark plug heat range incorect. Uncontrolled detonation indicates
the plug heat range is oo hot. The plug in effect becomes a glow
pilug, raising cylinder temperaturas. Install the proper neat range
plug (see Chapter 1).

Improper airfual mixtura. This will cause the cylinders to run hot,
which leads to detonation. Clogged jets or an air leak can cause
this imbalance. Sea Chapler 4.

Miscellaneous causes

r

Thrattle valve doesn’t opan fully. Adjust the throttle grip freeplay
1sea Chapter 1).

Clutch slipping. May be caused by loose or wom clutch
componants. Refer 1o Chapter 2 for clutch overhaul procedures.
Timing not advancing,

Engine il viscosity too high. Using a heavier oil than the one
recommended in Chapter 1 can damage the oil pump or
lubrication system and cause drag on the engine.

Brakes dragging. Usually caused by debris which has entered the
brake pistan seals, or from a warped disc or bent axle. Repair as
NECEsSSany.

Fuel flow rata insufficient. Check the filters (Chapters 1 and 3).
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4 OQOverheating

F' iring incorrect

Spark plugs fouled, defective or wom out. See Chapter 1 for spark
plug Maintanance.
[ Incarract spark plugs.
] Ignition control unit defactive (see Chapter 4).
1 Faulty ignition HT coils (see Chapter d).

Fuel/air mixture incorrect

[ Main jet clogged. Dirt, water and other contaminants ean clog the

main pets, Clean the fusl tap filter, the in-line filter (XJR1300), the

float valva filter, tha float chamber srea and the jets and

carburettar orifices [see Chapter 3}

Kain jet wrong size. The standard jetting is for sea level

atmospheric pressure and oxygen contant.

T Airfilter clogged, poorly sealed or missing (see Chaptar 1)

[] ir filter howsing poorly sealed. Look for cracks, holes or loose

clamps and renew ar repair.

Fuel leval too low, Check the fuel level and float height (see

Chapter 3).

| | Fuel tank breather hose obstructed.

1 Carburettor intake manifolds loosa. Check for cracks, breaks,
tears or lonse clamps. Renew the rubher intake manifold joints if
split or perished.

Compression too high
| Carbon build-up in combuston chamber. Use of a fual additive

that will dissolve the adhesive bonding the carbon partiches to the
piston crown and chamber is the easiest way to remove the build-
up. Hharwse, the oylinder head will have to be removed and
decarbonised {sae Chaplar 2).

[ Improperdy machined head surface or ingtallabon of incorrect
pasket during engine assembly.

5 Clutch problems

Engine load excessive

[1 Clutch slipping. Can be caused by damaged, loose or wom clutch
components. Refer to Chapter 2 for ovarhaul procedures,

[ Engine oil level too high. The additien of too mush oil will cause
pressurigation of the crankcase and inefficiant engine
oparation. Check Specifications and drain to proper leval sas
Chapter 1).

[ Engine oil viscosity too high. Using a heavier oil than the one
recommendead in Chapter 1 can damage the oil pump or
lubrication systermn as well as causa drag on the engine.

[l Brakes dragging. Usually caused by debris which has entered the
brake piston seals, or from a warped disc or bent axle, Repair as
NBCESSary.

Lubrication inadequate

| Engine il level too low. Friction caused by intermittent lack of
lubrication ar from il that is overworked can cause overfwaling.
The oil provides a definite cooling function in the engine. Check
the oil leved (see Dally (pre-ride) chacks).

Poor quality engine oil of incomrect viscosity or type. Oil is rated
not only acearding to viscosity but also according to type. Some
oils are not rated high encugh for use in this engine. Check the
Specifications saction and change to the correct oll (see Daily
(pre-ride) checks),

Miscellaneous causes

[ Madification to exhaust system. Most aftermarket axhaust
systems cause the enging to run lsaner, which make them run
hotter. When installing an accassory exhaust system, always rejet
the carburattors.

Clutch slipping

] Clutch fluid leval too high. Chack and adjust level (see Daily (ore-
ride; checks).

1 Frlction plates worn or warped, Overhaul the clutch assembly (see

Chaptar 2.

| Piagin plates warped (see Chapter 2).

[ Chitch diaphragm spring broken ar weak. An old or heat-damaged
{from shpping clulch) spring should be renewed (see Chapter 2).

[ Ciutch release mechanism defective. Renew any defective parls
{tapa Chapter 2.
Clutch centre or housing unevenly wom. This causas improper
angagement of the plates. Renew the damaged or worn paris (see
Chapter 2).

l:luich not disengaging completely

| Cluteh Auid level too low, Check and adjust level (see Daily (ore-
rida) checks).
[ Arin hydraulic release system, Bleed the system (see Chapter 2).
[ Clutch plates warped or damaged. This will causa clubch drag,

which in turn will causa the machine to creep. Overhaul the clutch
assambly (see Chapter 2.

[ Engine oil deteriorated. Old, thin, wom out oil will not provide
proper lubrication for the plates, causing the cluteh to drag.
Renew the oil and filter {see Chapter 1.

[ Engine oll viscosity too high. Using a heavier oil than
recommended can cause the plates To stick together, putting &
drag on the enagine. Change to the comract weight oil (see Daily
(pre-ride) checks).

[1 Chutch housing seized on input shaft. Lack of lubrication, savare
wear or damage can cause the collar to seize on the shaft,
Owerhaul of tha clutch, and perhaps transmission, may be
necessany to repair the damage (see Chaptar 2).

[ Clutch releass machanizm defective, Overhaul the master and
ralease (slave) cylinders (see Chapter 2). Check the hose for
bulges and leaks,

[l Loose clutch cantre nul. Causes housing and centre misalignment
putting a drag on the engine. Engagement adjustment continually
varias, Overhaul the clutch assembly (see Chapter 2).
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6 Gearchanging problems

Doesn't go into gear or lever doesn't return

-
L

Clutch not disangaging. See above.

Selector forkis) bent or seized, Often cavsoed by dropping the
machine or from lack of lubrication, Overhaul the transmission
(sea Chapter 2).

Giearis) stuck on shaft. Most often caused by a lack of lubrication
oF exXcessive wear in ransmission bearings and bushes, Overhaul
the trarsmission (see Chaplier 2).

Sedector drum binding. Caused by lubrication falure or excessive
wear. Henew the drum and bearing (see Chapter 2),

Gearchange centralsing spring weak or broken [see Chapter 2).
Gearchange ever broken. Splines stripped out of linkage am or
shaft, caused by allowing the lever to get loose or from dropping
the machine, Renew nocessary parts {see Chapter 2).
Gearchangs mechanism stopper arm broken or wom. Full

7 Abnormal engine noise

engagement and rotary movemen! of salector drum resukts.
Renaw the arm (see Chapter 2).

[[] Stopper arm spring broken, Allows arm to float, causing sporadic
gearchange operation. Fenew spring (see Chapter 2,

Jumps out of gear
|} Selector fork(z) wom. Overhaul the transmission (sea Chapter 2.

[l Gear groove(s; worm. Overhaul the transmission (see Chapter 2),
[ 1 Gear dogs or dog slotz worn or damaged. The gears should ba
inspacted and renewead. No attempt shauld be made to service

the worm paris,
Overselects

[[] Stopper arm spring weak or broken (see Chapter 2).
|| Gearchange shaft centralising spring locating pin broken or
distorted (see Chapter 2).

Knocking or pinking

Carbon build-up in combustion chamber. Lise of a fuel additive
that will dissolve the adhesive bonding the carbon particles to the
piston crawn and chamber is the easiest way to remove the build-
up. Otherwise, the cylinder head will have 1o be removed and
decarbonised (sea Chaptar 2).

Incarrect or poor quality fusl. Old or improper fusl can cause
detonation. This causes the pistons to rattle, thus the knocking or
pinking sound. Drain the old fuel and always use the
recommendad grade fusl (see Chapter 4).

Spark plug heat rangs incorrect. Uncontralled detonation indicates
thal the plug heat range is too hot, The plug in effect becomes a
glowr plug, raising cylinder temperatures. install the propar haat
range plug (see Chaptes 1).

Improper airfusl mixture, This will cause the cylinders o run hot
and lead to detonation, Clogged jets or an air leak can cause this
imbalanca. Sea Chaptar 4.

Piston slap or rattling

Cylindar-to-piston clearance sxcassive. Caused by improper
assembly. Inspect and overhaul top-end paris {sea Chapter 2).
Connecting rod bent. Caused by over-revving, frying to start a
badly flooded engine or from ingesting a forelgn cbject into the
combustion chamber. Renew the damadgad parts (ses Chapter 3).
Piston pin or pisten pin bore wom or seized from wear or lack of
lubricaticn. Renew camaged parts (see Chaplar 2).

Piston ringis) warn, braken or sticking. Qwerhaul the top-end (see
Chapter 2}.

Piston seizure damage. Usually fram lack of lubrication or
overhwating. Renew the pistons and rebore the cylinder block

[XJR12000 or renew the cylinder biock (XJR1300), as necassary
[see Chapter Z).

Connecting rod upper or lower end dlearance excessive. Caused
by excassive wear or lack of lubrication. Rensw wom parts.

Valve noise

[ Incorrect valve clearances. Adjust the clearances by refering to
Chapter 1.

| Valve spring broken or weak. Check and renew weak valve

springs (see Chapter 2).

Camshaft or cylinder head worn or damaged. Lack of lubrication

at high rpm is usually the cause of damaga. Insufficient il or

failure to change the o at the recommended intervals are the

chief causes. Since there are no ranewable bearings in the haad,

the haad nsealf will have to be renewsd if there is excessive wear or

damage (see Chapter 2)

Other noise

[[] Gylinder head gasket leaking,

] Exhaust pipe leaking al cylinder haad connection. Caused by
improper fit of pipe{s) or loose exhaust flange. All exhaust
fasteners should be tightened evenly and carefully. Failure to do
this will lead to a leak.

] Crankshaft nnout excessive, Causad by a bent crankshaft {from
over-revving) or damage from an upper eylinder componant failure,

1 Engine mounting boits loose, Tighten all engine mount bolts (see
Chapter 2.

] Engine mounting dampers detericrated or worn (see Chagpter 2),

[[] Crankshaft bearings wom (see Chapter 2.

1 Cam chain wemn or tensioner faulty. Check according to the
procadura in Chapter 2.
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8 Abnormal driveline noise

Clutch noise

_| Clutch housings/friction plate clearance excessive (see Chapter 2).

=

Transmission noise

"1 Bearings wom. Also includas the possibility that the shafts are
wioami, Owerhaul the transmission (see Chapter 2).

[1 Gears worn or chipped (see Chaptar 2.

clstch, gear or sslector machanism that were picked up by the
gears. This will cause early bearing failure (see Chapter 2),

| Loose or damaged clutch pressure plate and/or bolts (ee Chapter 2).

1 Metal chips jammed in gear testh. Probably pieces from a broken

C

Engine oll level too low, Causes a howl from transmission. Also
affects engine power and clutch operation (see Daily (pre-nide)
checks).

Final drive noise

O

Chain not edjustad properdy (see Chapter 1),

Frant or rear sprocket looss. Tighten fastenars (see Chapter 5.
Sprockets worn. Benew sprockets (see Chapter 5).

Rear sprocket warped. Aenew sprockets (ses Chapter 5)

Loose or warn rear whaal or sprocket coupling bearings. Check
and rensw as neaded (sea Chapter 6).

9 Abnormal frame and suspension noise

Front end noise

Loy fluid level or improper viscosity oil in forks, This can sound
like spurting and is usually accompanied by irmeguiar fork action
[2ee Chapter 5).

[ Spring weak or broken. Makes a clicking or scraping sound. Fork
oil, when drained, will have a lot of metal particles in it [see
Chapter ).

[ Stesring haad bearings kecse or damaged. Clicks when braking.

Check and adjust or renaw gs necassary (Chapters 1 and 5).

=
O

Bent or damaged shock body. Renew the shocks as a pair (see
Chapter 5.

Loasa or worn shock absorber mountings. Check and renew as
necessary (saa Chaptar 5).

Brake noise

[

Squsal caused by pad shim not installed or positioned comectly
(where fitted) (see Chapter 6]

[ Fork yokes loose. Make sure all clamp bolts are tightened tothe 1 Squeal caused by dust on brake pads. Usually found in
sperified torgue (see Chapter 5). combination with glazed pads. Clean using brake cleaning solvent
[~ Eork tube bent. Good possibility if machine has been dropped. _ (saa Chapter §). ,
Henew tube (see Chapter 5). [1 Contamination of brake pads. Oil, brake fluid or dirt cauzing brake
T Front axle or axle clamp bolt looss. Tightan them to the specified to chatter or squeal. Renew pads (see Chapter 6).
torgue (sae Chaptar 6). [ Pads glazed. Caused by excessive haat from prolonged use or
Loage or worn wheel bearings. Check and renew as needed (see from contamination, Do net use sandpaper, emery clath,
Chapter B). carborundum cloth or any other abrasive to roughen the pad
. surfaces as abrasives will stay in the pad material and damage the
Shock absorber noise dise. A very fine flat file can be usad, but pad renewal is
[ Fluid laval incorrect. Indicates a leak caused by defective seal. Shock suggested as a cure (see Chapter 6)
will b2 poverad with cil, Aenew shook or seek advice on repairfroma | Disc warped. Can cause a chattenng. clicking or intermittent
Yamaha dealer or suspension specialist (see Chapler 5). sgqueal. Usually accompanied by a pulsating kever and unaven
| Defective shock absorber with internal damage. This is in the body braking, Renew the disc (see Chapter &),
of the shock and can’t be remadied. The shocks must be renewed [ Loose or wormn wheel bearings. Check and renew as needed (see
a5 a pair (see Chapter 59). Chaptar ).
10 Excessive exhaust smoke
White smoke [ Main jet too large or loose, Compara the jet size to the
; s - : : Specifications (see Chapter 3).
[ | Piston oil ring worn. The ring may ba broken or damaged, causin ; .
gil from the l::grar.kcase to bfpuﬂ;d past the plston Intﬁe g 1 Choke cable (19896-on rnr:»dal_s] or linkage shaft stuck, causing fuel
caombustion chamber. Serew the rings (see Chapter 2. 1o be pullad thr’rwgrg]hc!ke AN e Chaptar 3)-
[ Cylinders worn, cracked, or scored. Caused by overheating ar oil 2 EEIPEETI i T‘l‘ [T;"I;L;;I *‘3';?' e edstine fodt
= . % i ight{s] as necessary (see ar 3).
SRivuon kil Sioy i Bk SeeLIN BRCSEG SpRaey T ~| Float neadle valve held off neadle seat. Clean the fioat chambers

Chapter 2).

Walve oil 3eal damaged or worn, Renew oil seals (see Chapter 2).
Walve guide wom. Perfarm a complete valve job (see Chapter 2).
Engine oil level too high, which causes the oil to be forced past

the rings. Orain oll to the proper level (see Daily (Dre-ride) checks).
Head gasket broken betwesn ol raturn and cylinder, Causes oil to

be pulled into the combustion chamber. Renew the head gasket
and check the head for warpage (sae Chapter 2).

Ahnonmal crankcase pressurisation, which forces oll past the
rings. Clogged breather s usually the cause.

Black smoke
[ Airfilter clogoed. Clean or renew the element (see Chapter 7).

and fuel line and renew the needles and seats if necessary (ses
Chapter 3).

Brown smoke

O

|
|

Main jet too small or clogged. Lean condition caused by wrong
sire main jet or by a rastricted orifice. Clean float chambers and
jets and compare jet size to Specitications (see Chapter 3).

Fusl flow insufficlent - float neadle valve stuck closed due to
chemical reaction with old fuel; fual level iIncomect; restricted fuesl
line, blocked fioat valve filter, blocked in-line fuel filter (XJR1300)
or blocked fuel tap filter (see Chapter 3).

Carburettor intake manifold clamps loose (see Chapter 3).

Ar filter poorly sealad or not installad (see Chapter 1).
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11 Poor handling or stability

Handlebar hard to turn

[[] Steering head bearing adjuster nut toa tight, Check adjustment as
described in Chapter 1.

[[] Bearings damaged. Roughness can be felt as the bars are tumed
from side-to-side. Renaw bearings and races (see Chaplor 5]

1 Races dented or wormn. Danting results from wear in only one
position (e.g., straight ahead), fram a collision or hitting a pothole
or from drogping the machine. Renew races and bearings [=ee
Chapter 5)

[l Stearing stem lubrication inadequate. Causes are groase getting
hard from age or being washed out by high pressure car washes,
Disassmmble steering head and repack bearings (see Chaptar 5).

1 Stesring stem bent. Caused by a colligion, hitting a pathels or by
dropping the machine. Renaw damaged part. Don't try to
straighten the steering stem (see Chapter 5).

[[] Front tyre air pressure too low (see Chapter 1),

Handlebar shakes or vibrates excessively

] Tyras woarn or out of balance (see Chapter 6],

[ Swingarmm bearings wom. Renew wom bearings (sea Chapter 5).

[ Whesl rimis) warped or damaged. Inspect whaels for runcut (see
Chapter 6).

[ Whesl taarings wormn. Worm front or rear whesl bearings can

causze poor tracking. Worn front bearings will cause wobble (see

Chapter &].

Handlebar clamp bolts Inose (see Chapter 5),

Fark yoke bolts lonsa, Tighten them to the specified torgua (see

Chapter 5).

—1 Engina mounting bolts lonse or rubber mountings worn, Wil cause
excessive vibration with increased engine rom (ses Chapter 2).

12 Braking problems

Handlebar pulis to one side

[ Frame bant. Definitaly suspect this if the machine has been
dropped. May or may not be accempanied by cracking near the
bend. Renew tha frame (see Chapter 5).

Wheels out of alignment. Caused by improper lacation of axle
spacers or from bent steering stem or frame (zee Chapter &),
Swingarm bent or twisted, Caused by age (metal fatigue) or
impact damage. Renew the arm (see Chapter 5).

Stearing stem bant. Caused by impact damage or by dropping the
motorcycle. Renew the steering stemn (see Chapter 5.

Fork tube bent. Disassamble the forks and ranew the damaged
parts (ses Chapter 5).

Fork oil level unevan. Check and add or drain as necessary (see
Chapter 5\

Fmr shock absorbing qualities

Too hard:
a}  Fork oil level excessive (mee Chapter 5).
bl Fovk oll viscosily too high. Use a lighter oil [see the
Specifications in Chapler 5.
¢} Fork fube bent. Causes a harsh, sticking feafing (see Chapfer 5.
dl  Foik miternal dameage (see Chapler 5),
el Rear shock shaft or body bent or damaged (see Chapter 5),
fl Rear shock internal damage.
g/ Tyre pressure too figh (see Chapter T).
_1 Too soft:
al Fork ar rear shock ol insufficient andior lsaking (see Chapler 5).
b Fork oil level feo low (see Chapter 5).
¢} Fork ol wiscosity oo light (see Chapter 5).
d) Fork spring weak or broken (see Chapter 5).
&l Rear shock internal darmage or leakage (see Chapler &),

o o

O

1

Brakes are spongy, don't hold

LI Air in brake line. Caused by inattention to master cylinder fluid
level or by lzakage. Locate problem and tleed brakes (see
Chapter 6).

[] Pad or dise worn (Chapters 1 and ),

[T Brake fluid leak. See paragraph 1.

| Contaminated pads. Causad by contamination with oil, greasa,
brake fluid, etc. Renew pads. Clean disc thoroughly with brake

cleaner (see Chapter 6).

Brake fuid datariorated. Fluid is old or contaminated. Drain

system, replenish with new fluld and blesd the system (sea

Chapter 6).

[T Masier cylinder internal parts wormn or damaged causing fluid to
bwpass (see Chapler 6).

[ Mastar cylinder bore scratched by foreign materal or broken
soring. Repair or renew master cylinder (see Chapter 8),

[ Disc warped. Renew disc (see Chapter ).

Brake fever or pedal pulsates

Disc warped. Ranew disc (see Chapter §)

Axle bent. Renew axle (see Chapter 6).

Brake caliper bolts loose (sea Chapter B).

Whesl warped or otherwise damaged (see Chapter &),
Wheel bearings damaged or worm (see Chapler B).

Brakas drag

[ Master cylinder piston selzed. Caused by wear or damage to
piston or cylinder bore (sea Chaptar 6).

[ Lever balky or stuck. Check pivot and lubricate (ses Chaptar ).

[l Brake caliper piston seized in bore. Caused by wear or ingestion
of dirt past deteriorated seal (see Chapter 6),

[Tl Brake pad damaged. Pad material separated from backing plate,
Usually caused by faulty manufacturing process or from contact
with chemicals, Renew pads (see Chapler 8).

[ 1 Pads Improperdy Installed (see Chapler &)

OoOoca
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13 Electrical problems

Battery dead or weak Battery overcharged

[ Battery faulty. Caused by sulphated plates which are shorted 71 Regulatorfrectifier defective. Overcharging is noticed when battery
through sedimentation. Also, broken battery terminal making only gets excassively warm (see Chapter 8),
occasionzl contact (see Chapler Bl [ Battery defective. Renew baltery (see Chapter 8).

[ Battery cables making poor contact (see Chapler 8). [ Battery amperage too low, wrong type or size. Install

7 Load excassiva. Caused by additicn of high wattage lights or manufacturer’s specified amp-hour battery to handle charging
other electrical accessorias. load (zee Chapter 3).

Ignitior: {main} switch defective, Switch either grounds (aarths)
intermally or fails to shut off system. Renew the swilch (see
Chapter 8).

[l Regulatorrectifior detective (see Chapter B).

[T Mltemator stator coil open or shorted [see Chapter B).

[ Wiring faulty, Wiring grounded {earthed) or connactions leose in
ignition, charging of lighting circults (see Chapter 8)
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Checking engine compression

® Low compression will result in axhaust
smoka, heavy oil consumption, poor starting
and poor performance. A comprassion test
will provide usetul information about an
engire's condition and if performed regulary,
can give warmng ol trouble before any oiher
symptoms become apparant,

® A compression gauge will be required,
along with an adapter to suit the spark plug
hobe thread size, Mote that the screw-in type
gaugesadapter sat up is preferable to the
rubber cone type.

& Before carrying oul he Lasl, firsl check the
valve clzarances as described in Chapter 1,

1 Run the engine until it reaches normal
aperating temperature, then stop it and
remove the spark plug(s), taking care not to
scald your hands on the hot components.

2 Inatall the gauge adapter and compression
gauge in MNo. 1 cylinder spark plug hole (see
illustration 1).

Screw the compression gauge adapter
into the spark plug hole, then screw the
gauge into the adapter

3 On Kickstart-equipped motorcycles, make
sura the ignition switch iz OFF, then open tha
throttle fully and kick the engine over a couple
of times untll tha gauge reading stablilsas.

4 On motoroyoles with electric start only, the
pracedure will differ depending on the naturs
of the ignition system. Flick the engine kill

switch (engine stop switch) to OFF and tum
the ignition switch ON; open the throtile fully
and crank the engine aver on the sterter motor
for a couple of revolutions until the gauge
reading stabilises. il the staner will not operate
with tha kill switch OFF, tumn the ignition switch
OFF and refer to the next paragraph.

5 Install the spark plugs back into their
suppressor caps and arrange the plug
electrodes so that thaeir metal bodies arg
earthed (grounded) against the cylinder head;
this is essential to prevent damage to the
ignition system as the engine is spun over
[see illustration 2). Position the plugs well

All spark plugs must be earthed
{grounded)] against the cylinder head

away from the plug holes otherwisa thera is a
risk of atomised fuel escaping from the
combustion chambers and igniting. As a
zafety precaution, caver the top of the valve
cover with rag. Mow turn the ignition switch
OMN and kill switch ON, opan the throttle fully
and crank the engine over on the starter
motor for a couple of revolutions until tha
gauge reading stabilises.

& After cne or two revolutions the prassura
should build up ta a masimum figure and than
stabilise. Take a note of this reading and on
multi-cylincer angines repeat the test on the
remmaining cylinders,

7 The correct pressures are given in Chap-
tar 1 Spacifications. If the results fall within the
specified range and on multi-cylinder engines
all are relativaly equal, tha engine is in good
condition. If there is @ marked difference
between the readings, or If the readings ara

lower than specified, inspection of the top-
end components will be required.

8 Low comprassion prassure may be due to
wion cylinder bores, pistons or ings, fallure of
the cylinder head gasket, worn valve seals, or
poor valve seating.

8 Te distinguish between cylinder/pisten
weaar and valve leakage, pour & amall quantity
of oil into the bore to temporarily seal the
piston rings, then repeat the comprassion
tests (see illustration 3). If the readings show

squirt of motor ail

a noticeable increase in pressure this
confirms that the cylinder bore, piston, or
rings are worn. If, however, no change is
indicated, the cylinder head gasket or valves
should be examined.

10 High compression pressure indicates
excessive carbon build-up in the combustion
chamizer and on the piston erown. If this is the
caze the cylinder head should be removed
and the deposits removed. Note that
axcessive carbon build-up is less likely with
the used on modern fuels

Checking battery open-circuit
voltage

Warning: The gases produced by

the battery are explosive - never

SMoKe or create any sparks in

the vicinity of the batfery. Never
aflow the efectrolyte to contact your skin or
clothing - if it does, wash il off and seek
immediate medical attention.
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4 - LEAD

Measuring open-circuil battery voltage

@ Before any electrical fault I8 investigated
the battery should be checked,

& You'll nead a do voltmeter or multimeter to
check battery voltage. Check that the leads
ara inserted in the correct terminals on the
metar, red lead to positive (+ve), black lead Lo
negative [(-va), Incomract connections can
damage tha meter.

® A sound fully-charged 12 volt battery
should produce between 12.3 and 12.6 volts
across its terminale (128 welts ftor a
maintenanca-res battery). On machines with
a & volt battery, voltage should ba belwean
6.1 and 6.3 volts.

1 Set a multimater to the 0 1o 20 volis dc
range and connect its probes across the
battery terminals. Connect the meater's
positive [(+ve) probe, usually red, to the battary
positive {+ve) terminal, followed by the
meter's nagative (-ve) probe, usually Hack, o
the battery negative terminal {-vz] (see
illustration 4).

2 If battery voltage is low (below 10 voits on a
12 volt battery or below 4 volts on a six volt
battery). charge the battary and test the
voltage again. If the battery repeatedly goes
flat, investigate the motorcycle's charging
system,

Checking battery specific
gravity (5G]

Waming: The gases produced
by the battery are explosive -
never simoke or create any
sparks in the wicinity of the
battery. Never allow the electrolyte to
contact your skin or clothing - if it does,
wash It off and seek immediate medical
atfention.
® Tha specific gravity check gives an
indicaticn of a battery's state of charge.
® A hydrometer is used for measuring
specific gravity. Make sure you purchaze ane

5

Read
hara

which has a small enough hose to insart in tha
aperture of a motorcycle battery.

@ Specific gravity is simply a measure of the
slectrolyta's density compared with that of
water, Water has an 3G of 1.000 and fully-
charged battery electrolyte is about 28%
heavier, at 1.260.

® Specific gravity checks ara nol possible on
maintenance-free batteries. Testing the open-
circuit voltage is the only means of
datermining their state of charge.

1 To measure 5G, remove the battery from the
motorcycle and remove the first call cap. Oraw

6

Digital multimeter can be used for all
electrical tests

Float-type hydrometer for measuring battery specific gravity

some electrolyte into the hydrometer and note
the reading (see illustration 5). Return the
glectrolyte to the cell and install the cap.

2 The reading should be in the region of
1.260 to 1.280. It SG s below 1.200 the
battery needs charging. Note that 5G will vary
with temperature; it should be measured at
20°C (68°F). Add 0.007 to the reading for
evary 10°C above 20°C, and subtract 0.007
from the reading for every 10°C below 20°C.
Add 0,004 to the reading for every 10°F abowva
68°F, and subtract 0.004 fram the reading for
evary 10°F below 65°F,

3 When tha check is complete, rinse the
hydrometer thoroughly with clean water.

Checking for continuity

® The term continuity describes the
urintarrupted flow of electricity through an
electrical circuit. A continuity check will
determine whather an open-circuit situation
exists.

® Continuity can be checked with an
phrmmetar, multimeater, continuity tester or
battery and bulb test circuil (see illustrations
6, 7 and 8).

Battery-powered continuity tester

8

Battery and bulb test circuit
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Continuity check of front brake light switch using a meter - note

split pins used to access connector terminals

& Al of thesa instruments are self-powearad
by a battery, thersfare the checks are made
with the ignition OFF.

@ Az 3 safety precaution, always disconnact
the battery negative (-ve) lead before making
checks, particulary if ignition switch checks
are being made.

@ |t using a meter, selact the appropriate
ohms scale and check that the meter reads
infinity (=), Towch the mater probes together
and check that meter reads zero, where
necessary adjust the meter so that it reads
Zer

& After using a matar, always switch it OFF
to conserve its battery,

Switch checks

1 i a switch is at tault, trace its wiring up to
the wiring connectors. Separate the wire
connactors and inspect tham for securlty and
condition. A build-up of dirt or cormosion here
will mast likely be the eause of the problem
clean up and apply a water dispersant such
as WhDad.

2 K using a test meter, set the meter to the
ohms x 10 scale and connect its probes
across the wires from the switch (see
ilustration 9). Simple ON/OFF type switches,
such &5 brake light switches, only have twa

wires whereas combination switches, like the
ignition switch, hava many intarnal links.
Study the wiring diagram to ensure that you
are connacting across the correct pair of
wires, Confinuity (low or ng measurable
resistanca = 0 ohms) should be indicated with
the switch ON and no continuity (high
resistanca) with it OFF.

3 Ncte that the polarity of the test probes
doesn't matter for continuity checks, although
care should be taken to follow specific test
procadures if a diode or solid-state
component is being checked.

4 A conlinuity tester or battery and bulb
circuit can be used in the same way. Connect
its probes as described above [see
illustration 10). The light should come on to
indicate continuity in tha OM switch position,
but should extinguish in the OFF positian,

Wiring checks

® Many electrical faults are caused by
damaged wirlng, often due to incorrect
routing or chaffing on frame components,

® Looze, wet or corroded wire connectors
can also be the cause of electrical problems,
especially in exposed locations.

1 A continuity check can be made an a single
length of wire by disconnecting it at each end

tester

and connacting a meter or continuity tester
across both ands of the wire (see llus-
tration 11}.

2 Continuity (low of no resistance - 0 ohms)
should be indicated it the wire is goad. It no
continuity (high resistance) is shown, suspect
a broken wire.

Checking for voltage

® A voltage check can determine whether
currant is reaching a componant.

® Voltage can be choacked with a do
voltmater, multimater set on the dc volts
scale, test light or buzzer (see iliustrations 12
and 13}. A matar has the advantage of being
able to measure actual voltage.

& When using a meter, check that s leads are
inzerted in the correct terminals on the matar,
red to positive (ive), black to negative (-ve).
Incorrect connections can darmage the mater.
® A voltmeter (or multimeter set to the do
volts scale} should always be connected in
parallel (across the load). Connecting it in
serias will dastroy the meater.

® Voltage chacks are made with the ignition
O

12

13

switch sub-harness

A simple test light can be used for voltage
checks

A buzzer is useful for voltage chacks
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Checking for voltage at the rear brake light
power supply wire using a meter . ..

1 First identify the relevant wiring circuit by
referring to the wiring diagram at the end of
this manual. If other electrical components
share the same power supply (e are fed from
the same fuse), take note whether they are
working corractly - this is useful information in
deciding where to start chacking the circuit

2 It using a meter, check first that the matar
leads are plugged inta the correct terminals
on the mater (zee above). Set the matar to the
de valle function, at a range suitable for the
battery voltage. Connact the mater red probe
{+va) to the power supply wire and the bDlack
probe to a good metal earth (ground) an the
motorcycle's frame or directly to the battary
negative (-ve) tarminal (see Nustration 14).
Battery voltage should be shawn on the meter

16

A selection of jumper wires for making
earth (ground) checks

. .. Or a test light - note the earth
connection to the frame (arrow)

with the ignition switched Oh,

3 If using a test light or buzzer, connact its
positive [+ve) probe to the power supply
terminal and its negative (-ve) probe to a good
earth [ground) on the motorcycle's frame or
directly to the battery negative {-ve) terminal
(see illustration 15). With the ignition OM, the
test light should luminate or the buzzer
sound.

4 If no valltage is indicated, work back
towards the fuse continuing to check for
voltaga. When you reach a point where thera
is voltage, you know the problem lies between
that point and your last check point.

Checking the earth (ground)

@ Earth connections are made either directly
to the engine or frame (such as sensors,
neutral switch ete, which anly have a positive
feed) or by a separale wire into the earth
clrcuit of the wiring harness. Alternatively a
ghaort earih wire is sometimes run directly from
the compeonant to tha motorcycle's frame.

& Corroslon is often the cause of a poor
earth cannaction.

@ |f total failure is exparienced, check the
security of the main earth lead from the

negative (-ve) terminal of the battery and also
the main earth {ground) point on the wiring
hameass. If corroded, dismantle the connection
and clean all surfaces back o bara mslal.

1 Ta check tha earth on a component, use an
inzulated jumper wire to temporarily bypass
its marth connection [(see lllustration 16).
Connect one end of the jumper wire between
the earth terminal or metal body of the
componant and the other end to the
motorcycle's frame.

2 If the circuil works with the jumper wire
installed, the original earth circuit is faulty.
Check the wiring for open-circuits or paor
connections. Clean up direct earth
connactions, removing all fraces of comosion
and remake the joint. Apply patrolaum |elly to
the joint to pravant fulure corrosion,

Tracing a short-circuit

® A short-circuit ocours whers current shors
to earth (ground) bypassing the circuit
components. This usually results in a blown
fuse,

® Ashort-circuit i most likely 10 occur whers
the insulation has worn through due 1o wirng
chafing on a companent, allowing a direct
path to earth (ground) on the frame,

1 Aemove any bodypanels necessary to
access the circuit wiring.

2 Check that all electrical switches in the
clrcult are OFF, then remove the circuit fusea
and connect a test light, buzzer oF voltmeter
(st to the de scale) across the fuse terminals.
Mo voltage should be shown.

3 Move the wiring from side to side whilst
observing the test light or mater. When the
test light comes on, buzzer sounds or meter
shows voltage, you have found the cause of
the short. It will usually shown up as damaged
or burned insulation

4 Mote that the sarme test can be performead
on each component in the circuit, even tha
switch,
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A

ABS (Anti-lock braking system) A system,
ugually electranically controlled, that senses
incipient  wheel lockup dunng braking  and
relieves hydraulic pressure at wheel which is
about 1o skid

Aftermarket Componsents suitable for the
matarcycle, but not produced by the motorcycle
manufacturer,

Allen key A hexagonal wrench which fite into a
recessed hexagonal hoke.

Alternating current {ac) Gurrert produced by
an altemator, Requires converting fo direct
current by a rectifier for charging purpoesas.
Alternator Corverts mechanical enargy from the
angine info alactrical anergy 1o charge the
battery and power the electrical systam.

Ampers ([amp) A unit of measuremant for the
flow of alectrical currant. Current = Volts + Ohms.
Ampere-hour (Ah) Measure of battery capacity.
Angle-tightening A torgue expressed in
degrees. Often follows & cormventional tightening
torgue for cylinder bhead or main  bearing
fastenams (see illustration).

Angle-tightening cylinder head bolts

Antifreaze A substance (usually ethylene glycaol)
mixad with water, and added to the cooling
syatem, to prevent freezing of the coolant in
winter. Antifreeze also containg chemicals to
inhibit corrosion and the formation of rust and
other deposits that weuld tend to clog the
radiator and coolant passages and reduce
cociing efficiency,

Anti-dive Syvetam attachad to the fock lowsar leg
[sliger) to prevent fork dive when braking hard.
Anti-selze compound A coating that reduces
the risk of seizing on fasteners that are subjacted
to high temperatures, such as exhaust clamp
bofts and nuts,

APl American Petroleum Institute. A quality
stamdard lor 4-stroke molor oils,

Asbestos A natural fibrous mineral with great
heat resistance, commonly uwsec in the
compasition of brake friction materials. Asbestos
is & health hazard and the dust created by orake
systams should rever be inhalad or ingested,
ATF Automatic Tranemizsion Fluid. Often used
in front farks

ATU Automatic Timing Unit. Mechanical device
for advancing the ignition timing on early
engines.

ATV All Tarrain Vehicle. Often called a Quad.
Axial play Side-lo-sice movemanrt.

Bxle A shaft on which a wheel revolves. Also
kricwn as a spondle

B

Backlash The amount of movement between
meshed components when ong companant is
held still. Usually applies Lo gear testh,

Ball bearing A bearng consisting of a hardenead
inner and outer race with hardened steel balls
betwean the two races.

Bearings Used between two working surfaces
to prevent wear of the components arg a build-
up of heat. Four types of bearing are commanty
uzsad on motorcycles: plain sheall bearings, ball
bearings, tapered rofler bearings and neadle
roller beanngs.

Bevel gears Used to turn the drive through 90°.
Typlcal applications are shaft final drive and
camshaft drive [see illustration).

Bevel gears are used to turn the drive
through 90°

BHF Brake Horsepower. The British
measurement for engine power output. Power
output is now usuelly expressad in kilowatts
kW)

Bias-belted tyre Similar construction to radial
tyre, bul with outer belt running at an ang'e to the
whige rirm.

Big-end bearing The bearing in the end of the
connecting rod that's attachad to the crankshatt,
Bleeding The process of removing air from an
hydraulic syetem via a bleed nipple or bleed
SCrew.

Bottom-end A description of an engine's
crankcase components and all components
contained thane-in.

BTDC Gefore Top Dead Centre In terms of piston
pasitian. [gnition timing is often expressad in terms
of degrees or millimates BT,

Bush A cylirdrical metal or rubber Component
usad betwear two moving parts.

Burr Rough edge left on a component after
machining or as & result of excessive wear.

C

Cam chain The chaim which takes drive from the
crankshaft to the camshatis).

Canister The main component in an avagorative
emission control aystem [California mar<at only);
comains activated charcoal granules to trap
vapours fram the fuel system rather than allowing
them to vert to the atmospheara,

Gastellated Aesambling the parapets along the
top of 2 castle wall. For example, a castellated
whigs! axle or spincle nut,

Catalytic converter A device in the exhaust
gystem af some machines which convers cerain

pollutants in tha axhaust gasas into less harmiul
substances,

Charging system Dascription of  the
components which charge the battery, ie the
alternator, rectifer and regulator.

Circlip A ring-shaped clip used to prevent
endwise movement of cylindrical parts and
shafts. An intemal circlip is installed in a groowve
in a hausing; an external circlip fits into a groave
an thee autside of i cylindrical
piaca such as a shaft. Also krown as a snap-ring.
Clearance The amount of space betwean two
parts. For exampls, betwesn a piston and a
cylinder, between a bearing and a joumnal, stc.
Coil spring A spiral of elastic steel found In
various sizes throughout a vehicle, for example
as a springing meadium in the suspension and in
the valve train.

Compression Feduction in wolume, and
increase in prassura and temperatura, of a gas,
caused by squaezing it into a emaller space.
Compression damping Contrals the speed the
suspension compressas when hitting a oump.
Compression ratio The relationship betweaen
cylinder volumea when tha piston is at top dead
centre and cylinder volume when the piston is at
bottom dead centra.

Continuity The uninterrupted path in the flow of
alectricity. Litthe or nd measurable resstancs,
Continuity tester Self-powsred blaeper or test
light whieh indicates continuity.

Cp Candlepower. Bulb rating common'y found
o LS motorcycles,

Crossply tyre Tyra plies armanged in a
cras-cross pattern. Uisually fouwr o six plies used,
hance APR or BPR in lyre Si2e codas

Cush drive Aubber damper =egments
fitted betwoen the rear wheel and final drive
sprocket to absorb fransmission shocks (see

illustration).

Cush drive rubbers dampen out
transmission shocks

D

Degree disc Calibrated disc for measuring
piston position. Expressad in degrees.

Dial gauge Clock-type gauge with adapters for
easUring runout and pston position, Expressad
in mm or incheas.

Diaphragm The rubber membrane in & master
cylinder or carburettor which seals the uoger
chamber,

Diaphragm spring A single sprung plate often
used in clutches.

Direct current (de) Current produced by a do
genarztor.
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Decarbonisation The process of removing
caroon deposits - typically from the combustion
chammber, valves and exnaus! porl/system,
Detonation Destructive and damaping
explosion of fuslfair mikture In combustion
chamber instead of controlled buming.

Diode An alactrical valve which only allows
current to flow in ane direction. Gommonly used
in rectifiers and stafer inlerdock systems

Disc valve [or rotary valwe) A induction system
used on sorme two-stroke engines,
Double-overhead camshaft (DOHC) An engine
that usas twa overhead camshafts, one far tha
intake valves and one for the exhaust valves.
Drivebelt A toothed belt used to transmit drive
to the rear wheel on some motorcycles, A
drivebelt has also besn used to drive the
camshafts, Crivebels are usually made of Kevlar,
Drriveshaft Any shaft used to transmit motion.
Commonly used when referring to the final
driveshaft on shaft drive motorcycles.

E

Earth return The return path ot an alectrical
circuit, utilising the motorcycle’s frama.

ECU [Electronic Control Unit) A computer
whech controls (for instance] an ignition system,
or an anti-lock braking sy=stam.

EGO Exhaust Gas Oxygen sensor, Sometimes
called a Lambda sensar.

Electrolyte The fluid in a lead-acid battery

EMS (Engine Management System) A
computer contredled system which manages tha
fuel injection and the ignition systems in an
integrated fashion.

Endfleat The amount of lengthways movement
beiween two parts. As applied to a crankshall,
the distance that the crankshaft can maove side-
to-side in the crankcase.

Endless chain A chain having no jeining link.
Commeon use for cam chains and final drive
chains.,

EP (Extreme Pressure] Oil type used in
Iocations where high loads are applied, sech &5
betwesn paar tesath.

Evaporative emission control system
Deascribes & charcoal filled canister which stores
fual vapours from the tank ratber than allowing
them to went o the atmosphers. Usually only
fitted to California models ard referred to as an
EVAP system,

Expansion chamber Seclion ol lwo-siroke
engine axhauat system so designed to improve
angine efficiency and boast powar

F

Fealer blade or gauge & thin strip or blade of
hardened steel, ground to an exact thickness,
uzad to chack or measure clearances between
parts.

Final drive Description of the drive from the
transmission to the rear whesl, Usually by chain
oe shaft, but sometimes by belt.

Firing order The order In which the engine
cylinders fire, or deliver theair powaer strokas,
baginning with the number ane cylinder.
Floeding Term used o dascrics a high fual leval
in the: carburetior float chambers, leading to fusl
overflow. Also refers to excess fuel in the
combustion chamber due to incerect starting
rechniqus.

Free length The no-load state of a componant
when measured. Cluteh, valve and fork spring
lengths are measured at rest. without any
preload.

Freeplay The amount of travel bafore any action
takes place, The loossness in a linkage, or an
assembly of parts, batwean the initial application
af force and actual movement. For example, tha
distance the rear brake pedal moves before the
rear brake s actuated.

Fuel injection The fuelialr mizture is materad
alectronically and directed into the engine intake
oorls (Indirect injection) or into the cylinders
idireet injaction). Sensors supply Information on
angine speed and conditians.

Fuel/air mixture The charge of fugl and ar
going into the angine. See Stoichiometric ratio.

Fuse An electrical device which protects a
circuit against accidental overlead, The typical
fuse contains a soft piece of metal which is
calibrated to melt at a predetermined current
flow (expressed as amps) and braeak the circuib

G

Gap The distance the spark must travel in
jumping from the centre electrode to the side
slectrade in a spark plug. Also refers to the
distance between the ignition rotor and tha
plekup coll in an electronic ignition systemn.
Gasket Any thin, soft matenal - usually cork,
cardocard, asbestos or soft metal - installed
between two metal surfaces to ensure a good
saal, For instance, the cylinder head gaskst seals
the joint betwesn the block and the cylinder
hesad,

Gauge An instrumaent panel display used to
manitor engine conditions. A gauge with a
movable polnter on a dial or a fixed scale is an
analogue gauge. A gauge with a numerical
resdout is called a digital gauge,

Gear ratios The drive ratio of a pair of gears ina
gearbox, calculated an their number of teeth.
Glaze-buesting sue Honing

Grinding Frocess for renovating the valve face
and valve seat contact area n the cylinder haad.
Gudgeon pin The shaft which connects tha
connecting rod small-end with the pigton. Often
called a pistor pin or wrist pin,

H

Helical gears Gear teeth ara slightly curved and
produce less gear neise that straght-cut gears,
Often used for primary drives.

Installing a Helicoil thread insert in a
cylinder head

Halicoil A thread insorl repair  system.
Cammonly used as a repair for stripped spark
plug threads (see illustration].

Honing A procass used to break down the glaze
on a ¢ylinder bore (also called glaze-busting).
Can also ba carried out 1o roughen a reborad
cylinder to Aid ring bedding-in.

HT (High Tension] Descrintion of the elactrical
circuit from the secondary winding of the ignition
aoil to the spark plug.

Hydraulic A liguid flled system used to transmit
pressure from one component to anothar.
Common uses on motercycles are brakes and
clutches.

Hydrometer An instrument for measuring the
spacific gravity of 2 lead-acid battery.
Hygroscopic Water absorbing. In motorcycle
applications, braking etficiency will ba reducad i
COT 3 or 4 hydraulic fluic absorbe water from the
air - cara must be taken to keep rew brake fluid
in tigihtly sealed containers.

Ibf ft Pounds-force feat. An imperal unit of
lorgue. Sometimes written as fi-lbs,

Ibf in  Pound-force inch. An imperial unit of
torgue, applled tn components where a very low
tarque is required. Somatimes written as in-fha
IC Abbreviation for Integrated Circuit.

Ignition advanece Means of increasing the
timing of the spark at higher engine spoods,
Done by mechanical means [ATU) on early
engines or electronically by the ignition control
umit on later engines.

Ignition timing Tha moment at which the spark
plug fires, axpressed in the number of crankshaf
degreas before the piston reaches the top of s
stroke, or in the number of millimetres before the
piston reaches the top of its stroke.

Infinity [=) Description of an open-circuit
alectrical state, where no continuity exists,
Inverted forks (upside down forks] The sliders
or lower lege ane held in the yokes and the fork
tubas or stanchions are connected o e wheel
axle (spindle). | ess unsprung weaight and stiffar
canstrection than conventional forks

J

JASO Quality standard for 2-stroke oils.
Joule The unit of electrical enargy.
Journal The bearing surface of a shaft.

K

Kickstart Mechanical means of tuming the
engina over for starting purposes. Only usually
fitted to mopads, small capacity matorcycles and
off-road motorcycles.

Kill switeh Handebar-mounted switch for
emargency ignitlon cut-out, Cuts the ignition
circuit on all models, and additionally pravent
starter motor operation on others.

km Symbal for kilometre.

kmh Abbreviation for kilometres per hour.

L

Lambda [i) sensor A sensor fitted in the
exhaust system to measure the exhaust gas
oxygen content {excess air factor).
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Lapping see Grinding.

LCD Abbreviation for Liguid Crystal Display.
LED Abtweviation for Light Emitting Diode.

Liner A steal cylinder linar inzerted in a
aluminium slloy cylinder block.

Locknut A rnut used to lock an adjustment nut,
or other threaded compomant, in place.
Lockstops The lugs on the lower triple clamp
[yoke) which abut thosa on tha frama, presventing
handletar-to-fuel tank contact.

Lockwasher A form ol washer desigrned (o
prevent an attaching nut from warking loocss.

LT Low Tension Description of the alactrical
circuit from the powsar supply to the primary
winding of the ignition coil,

M

Main bearings The bearings between the
cranksnaft and crankcase.

Maintenance-free (MF) battery A =ealecd
battery which cannot be topped up.
Manometer Mercury-filled calibrated tubes
uzed to measure intaks tract vacuum. Used to
synchronise  carburettors  on  multi-cylinder
engines.

Micrometer A precision measuring instrument
that measures compgenent outside diamaters
(zee illustration).

Tappel shims are measured with a
micrometer

MON (Motor Octane Number) A& measure of 2
fuel's resistance to knock.

Monograde oil An cil with a single viscogity, eg
SAEBDW.

Monoshock A single suspension unit linking the
SWINganm or suspersion linkage 1o the frame,
mph Abbreviation for mies par hour.
Multigrade oll Having a wide viscosity range (ag
10waAD). The W stands Tor Winter, thus thea
vizcosity ranges from SAE10 when cold to
SAE4D when hot.

Multimeter An electrical test instrument with the
capability to measwre vallage, current and
resistance. Some meters also incorporate a
cantinuity tester and Duzesr.

Needle roller bearing Inner race of caged
I‘lﬁal'jlﬁ rollers and hardened ouler race.
Examples of uncaged naedla rollars can be found
on gome engines, Commonly used in rear
suspaension applications and in two-stroke
engines.

Nm Newton metres,

NOx Oxides of Mitrogen. A common boxic
pollutant emitted by petrol engines at higher
temparatures.

O

Ootane The measure of a fusl's resistance to
Kok,

OE [Original Eguipment) Relates to
componants fitted to a motorevele as standard
or replacemant parts supplied by the motorcycle
manufacturar.

Ohm The unit of electrical rasistanca. Ohms =
Volts + Current,
Ohmmeter An
electrical resistance,
Oil cooler Systern for divarting engine oll
outsicde of the engine to a radiator for cooling
PUrpOSes,

Oil injection A system of two-stroke enging
lubrication whera oil is pump-fed to the engline in
accordance with throttle position.

Open-circuit An slactrical condition where thera
Iz a break in the fiow of electricity - no continuity
(high resistance).

O-ring A type of sealing ing made of a special
rubber-like material; in use, the O-ring is
compressed into a groove ta provide the =ealing
action.

Oversize [(05) Term used far piston and ring
siza oplions fitted 12 a rebored cylinder.
COverhead cam (sohc) engine An anging with
singla camshalt located on top of the eylinder
head.

Overhead valve (ohy) engine An engine with the
valves located in the cylinder head, but with the
camshatt located in the engine block or crankcasa,
Oxygen sensor A device installed in the exhaust
system which senses the oxygen content in the
exhavet and converts this information into an
alectric current, Alse called @ Lambda sensar,

P

FPlastigauge A thin strip of plastic thread,
avallable in different sizes, used for measuring
clearancas. For exampla, a strip of Plastigauge =
laid across a bearing journal. The parts are
assembled and dismantled; the width of the
crushad strip indicates the clearance betwean
journial and besrirg,

Polarity Either negative or positive sarlh
{ground), determined by which hattery lead s
connectad to the frame (earth return). Moderr
motercycles are usually negative earth,
Pre-ignition A stuation where the ftualiair
mixture ignites befare the spark plug fires, Often
due to a hot spat in the combustion chamber
caused by carbom Dulld-up. Engine has a
tendency to 'run-on’.

Pra-load (suspension) The amount & spring =
compressed when in the unloaded state. Prelcad
can be applied by gas, spacer or mechanical
adjuster.

Premix The mathod of engina lubrication on
older two-stroke engines. Engine oil B mixed
with the petral in the fusl tank in & specific ratio.
The fuelioil mix is somelimes relered to as
“matroll”,

Primary drive Dascription of the drive from the
crankshaft tothe clutch. Usually by gear or chain
PS Plecestirke - a German Interpratation of
EHP,

PSl Pounds-force per sguare inch. Imperial
measurement of tyre pressure and cylinder
prassure messurement,

PTFE Polytetrafivraethylene. A low friction
substanca

instrument for meaasuring

Pulse secondary air injection system A
process of promoting the buming of excess fual
presant ir the exhaust gases by routing fresh air
Intm the exhaust parts.

Q

GQuartz halogen bulb Tungsten filament
surrounded by a halogen gas, Typically used for
the headlight (see illustration).

.-.l_‘ Filariieias

ip shiskd _

Quarts unvelops

Quartz halegen headlight bulb
construction

Rack-and-pinlon A pinion gear on the end of a
shaft that mates with a rack (think of a geared
whieel opened up and laid flat). Sometimes uzsed
in cletch aparating systems,

Radial play LUp and down movement about a

sharft.
Radial ply tyres Tyre plies run across the tyre
{ffromm  beac to bead) and around the

circumference of the tyre. Less resistant @ tread
distortion than other tyre types.

Radiator A liquid-lo-air heal transier devices
cegigned to reduce the temperature of the
coolant in a liquid coaled engne,

Rake A feature of steering geomeatry - the angle
of the stearing head in ralation to the vertical (see
illustration].

S Wia iz
-.[ |l Tend

Steering geometry
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Rebore Providing a new working surfaca ta the
cylinder bore by boring out the old surface.
MWecassitates the use of oversize piston and
rings,

Rebound damping A& means of controdling the
oscillation of 8 suspension unit spring after |t has
besn compressed. Resists the spring's natural
ferdency 1o bounce back after being compressad.
Rectifier Device for converting the ac output of
an alternator into do for battery charging.

Reed valve An induction system commaonty
usad an iwo-stroke engines.

Regulater Device for maintaining the charging
valtage from the ganerator or alternator within a
spacihed range.

Relay A slectrical device used to switch heawvy
current on and off by w=ing a kow current auxiliary
ircuit.

Resistance Momsured in abms. An electrical
component’s ability o pass electrical curent,
RON (Research Octane Number] A measura of
a fuel's resistance to knock.

rpm revolutions per minute,

Rumout The amount of wobble (in-and-aut
movemnant) of 8 wheel or shaft as it"s rotated.
The amount a shaft rotates ‘out-of-true’. The out-
of-round condition of a rotating part.

S

SAE (Society of Automotive Engineers] A
standard for tha viscosity of & fuid

Sealant A liguid or paste used to prevent
leakage at a joint. Sometimes used in
conjunction with a gasket,

Sarvice limit Term for the point whera a
campenznt i3 no longer useable and must be
remawead.

Shaft drive A method of fransmitting drive from
the transmission to the rear wheel.

Shell bearings Flain bearings consisting of twa
shell halves. Mast often used as big-end and
rmain bearings in a four-stroke engine, Often
called bearing Irsers.

Shim Thin spacer, commonly used to adjust the
clearange or relative positions between two
parts. For example, shims inserted into or undar
tappets oF followess to control valhve clearances,
Clearanca s adjusted by changing tha thickness
of the snim,

Short-gircuit  An electrical condition whara
current shorts 1o sarth (ground] bypassing the
circult companents.

Skimming Process lo correct Warpage of repair
a damaged surface, pg on brake discs or drums.
Slide-hammer A special puller thal screws into
or hooks onta a companent such as a shaft or
bearing; a heavy sliding handle on the shaft
bettoms against the end of the shaft to krock the
campaonent free.

Small-end bearing The bearing in the upper
and of the connecting rod at its joint with the
SLeeleon pin.

Spalling Damage to camshaft lokes or bearing
sournals shown as pitting of the working surface,
Specific gravity (SG) The atate of charge of the
slactrolyte in a lead-acid battery. & measure of
ihe electrolyte's density compared with water,
Straight-cut gears Commoan typa gear used on
gearbax shatts and for all pump and water pump
drives.,

Stanchion The inner sliding part of the front
farks, held by the yokes, Often called & fark tube.

Stoichiometric ratie The optimum chemical
Airffuel ratio for A petrol engine, said to be 14.7
parts of air to 1 part of fusl.

Sulphuric acld The lguid {electiolyie) used in a
lead-acid battery. Poiscnous and extramealy
corroshie

Surface grinding (lapping) Process to corract a
warped gasked face, commonly used on cylinder
heads.

T

Tapered-roller bearing Tapered innar race of
caged needie rollers and separate tapered outer
race. Examples of taper roller bearings can be
found an steesing heads.

Tappet A cylindrical componant which transmits
mgtion from the cam to the valve stem, either
directly or via a pushrod and rocker arm. Also
called a cam fallower,

TGS Traction Control System. An electronically-
cantrolled system which senses wheel spin and
raduces engine speed accordinghy.

TOC Top Dead Centre denotes that the piston is
at its highest point in the cylinder,
Thread-locking compound Sclution applied to
fastenar threads to prevent slackaning. Select
type to suit application.

Thrust washer A washer postioned betweean
two moving components on a shaft. For
exampde, botwaen gear pinions on gearshaft,
Timing chaln Ses Cam Chain,

Timing light Stroboscopic lamp for carrying out
Ignition tming checks with the engine running.
Top-end A descrption of an angina’s cvlinder
block, head and valve gear components,

Torque Tuming or iwisting force about a shaft.
Torque setting A prescribed tightness specified
by the motoreycle manufacturer to ensure that the
bolt or nut is secured comectly. Undertightening
can result in the bolt or nut coming loose or a
surface nat being sealed. Overtightening can
result i stipped threads, distorion or damage to
the component being ratained.

Torx key A six-polnt wrench,

Tracer A stripe of a second colour appled to a
wire insulatar to distinguish that wire from
anather one with the same colour insulator. For
axample, BrAW is oftan used o danote a brown
insulator with & whita tracer,

Trail A festure of stesering geometry. Dislance
from the stesring head axis o the tyre’s cenral
contact point.

Triple clamps The cast components which
extend from the steering head and support the
fork stanchions or tubes, Often called fork yokes,
Turhocharger A centrifugal device, driven by
exhaust gases, that pressurises the intake ar,
Mormally used to increase the power output from
& givan engine displacement.

TWI  Abbreviation for Tyre Wear Indicator,
Indicates the location of the tread dapth indicator
bars on yres,

U

Universal joint or U-joint (UJ) A double-pivoted
connection for ransmitting power from a driving
to a driven shaft through an angle. Typically
Tound in shaft drive assermblies,

Unsprung weight Anything not supported by
the bike's suspension (i the wheal lyres,
brakes, final drive and bottom (moving) part of
tha suspension).

Vv

Vacuum gauges Clock-type gauges for
maasuring  intake tract vacuum. LUsed for
carburattor synchronisation on multi-cylinder
ardgines,

Valve A device through which tha flaw of liquid,
gas or vacuum may be stopped, started or
regulated by a moveable part that opens, shuls
or partially obstructs one or more ports or
passageways, The intake and exhaust valves n
the cylinder head are of the poppet typa.

Valve clearance The clearance betwaen the
valve tip (the end of the valve stem) and the
rocker arm or tappetfollower. The valve
clearance is measured when the valve is closed.
The comrect clearance is important - it too small
the valve wan't closa fully and will burn cut,
whereas f too lange noisy operation will result,
Valve lilt The amount a valve is lifted off its seat
by thar camnshalt lobe,

Valve timing Ths exact setting for tha opaning
and closing of the valvas in relation to piston
position.

Vernier caliper A precision  measuring
instrumant that measuras inside and cutside
dimensions, Mot quite 83 accurate as a
micrometar, but more canverient.

VIN ‘Vahicle Identification Mumber. Tarm for the
bixe's ergme and frame numbers,

Viscosity The thickness of a ligud o its
rasistance to flow,

Volt A unit for expressing elactrical “pressur” in
a circuit, Violts = current x ohms.

w

Water pump & mechanicaly-driven devige far
meving eoolant around the engine.

Watt A unit for expressing electrical power.
Watls = volis X current.

Wear limit ==& Service limit

Wet liner A ligud-cooled engine design whers
the pistons run in liners which are directly
surrounded by coolant (see illustration).

Wet liner arrangement

Wheelkase Distance from the centra of the frant
il o the cartre of The rear wineel

Wiring harness or loom Describes tha alactrical
wires running the length of the metorcycla and
enclosed in tape or plastic sheathing. Wiring
coming off the main harress is usually referrad to
as a sub harness.

Woodruff key A xey of semi-circular or squara
section used Lo locate a gear 1o a shaft, Often
used to locate the alternator rotar on tha
crankshaft

Wrist pin  &nother name lor gudgeon or piston
pin,
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Mote: References throughout this index are in the form - "Chapter number”  “Page numbear”

& C

Air filter - 1#11 Cables

Air filter housing - 3=5 choke = 1#17, 3%21

Air induction system [AIS) — 1=12, 5+25 lubrication — 1817

Altemator speedometer — 8211
brushes — 1#25 throttle = 1#16, 3020
check, remaoval, inspection and instaliation - 8¢23 Calipers (brake) — &+5, G032
drive shaft — 2«50 Gam chain = 2#13

Cam chain tensioner - 2=12
Cam chain tensioner blades and guides — 2=14
Camshafts — 2«15

B Carburettors
float haightfual level check - 3#15
heater system — 3=22
Battery i 3 o
charging - 8v4 idle fusl/air mixture adjustment — 35

idle speed Adjustmenti — 1«8
ovarhaul - =5, 37, 315
removal and installation - 3+8
separation and jeining - 3+12
spacifications = 3«1
synchronisation — 1=10

chack, inspaction and maintenance - 1#16, 8«3, REF«44
removal and instaliation — §=3
gpacifications - 31
Bleading
prakes — 6#13

clutch - de38 Centrestand - 1+16, 1+17, Sed
Brake lights Chain [cam) - 2#13

budh check — 8e5 Chain [final drive) — 1#7, 52, 5+3

bulb renewsl — 87 Charging system - =22

switch adjustrment (rear) = 1=15 Choke cable

switches — Bed check and adjustmeant = 1#17
Brakes remavel and instaliation - 3921

bleading = 6+13 Clutch

calinars - Ge8, Gef fault finding — REF=33

chisck = 1914 overhaul — 2+29

discs - Beb specfications - 2e4

Fault firding — REF=42 Clutch lever — 5=8 )

fluld level check — 0w 14 Clutch release mechanism

fluid renewal — 1226, G=14 gmng_l‘ﬂzggg

ﬁg%umms e S fluie level eheck - 015

master cylinders — Ge10, B=11 fluid renewal — 1226

pads — 1214, Ge2 hose renewal - 126

master cylinder — 2«35
releasa cylinder - 2#36
seal ranawal — 1=28
specifications — 24

peadal haight adjustmant — 115
pedal removal and irstallation - 53
saal ranawal — 1225

spacifications - G+1 Cluteh switeh - Be18
Bulbs Connecting rods — 2+49, 2=54
brakes/tail light — 8«7 Control unit (lgnition) - 4=4
headiight - G5 Conversion factors - AEF=26
ingtrument - Be12 Crankcases — 2=4E, 2=48
sidelight — Be6 Crankshaft - 2#52
turmn signal — 8«8 Cush drive — 5=20
waming light — §+13 Cylinder compression check - 1#26, REFed44
wattages — Be2 Cylinder block — 2+24

Cylinder head — 2+19, 2«20
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D

Dimensions — 0+11
Discs [brake) - Bs5

E

Electrical system
alternator — 1e25_ B33
battery - 1#15, B3, Bed
brake light switches - B=8
brakestail light — Be7
clutch switch — 8216
fault finding — 83, REF+43
fuel gauge and level sandear - 3=24
fuses - Hed
handlebar switches — 8«14
headlight = 1#26, 3#5, &6
horms — 817
instrument cluster - B9, 8«10, 812
lighting systam — 85
nautral switch - 3#15
oil level sansor and relay — 8817
ragulator/rectifier = B=25
sidestand switch - 815
speciflications — Se1
starter circuit cut-off relay — B#16
starter mator — =19
starter relay - #1858
turn signals — 8«8
wiring diagrams — 826

Engina
cam chaim — 2«13
cam chain tensionar - 2«12
cam chaln tensioner blade and guides - 214
camshafts — 2+15
connecling rods - 2«54
crankcases — 2«46, 2e48
crankshaft - 2e52
cylinder Dlock — 2+24
cylindar comprassion chack = 1426, REFsd4d
cylinder head — 2#19, 2«20
fault finding = REF+3G, REF =40
followers — 2+15
iclle spaed — 19
miain and connecting rod bearings - 249
oil change - 1=13
oil coolar - 2+11
oil leval check - J#13
oil level sensor and relay — 817
oil and filter change — 1#20
oil pressure check - 1+26
oil pressura ralief valves - 2=44
oil pump - 2941
ail strainer — 2e44
all sump — 244
piston rings - 2e28
pistons — 2=26
removal and instaliation - 26
mnunring-in - 2«64
spacifications — 22
valve clearances - 1#21
valve cover — 2=172
valvas - 2e20

Engine number — (=12

Exhausl system -~ 3=23

F

Fault finding — REF*35 &f sag
Filter
air —1=10
fusl = 1#13
oil — 1=20
Final drive chain
adjustmeant — 1=7
chacks = 016, 17
lubrication — T=8
removal, cleaning and Installatlon - 5+19
specifications — 52
Final drive sprockets
checks — 1+7, 518
removal and installation - 5%19
gizes — Hed
Float height/fuel level check - 3=15
Followers — 2=15
Footrasts - 5=3
Frame — 5+2
Frame number - D#12
Fromnt brake
calipers — G=G
dizscs - 6e5
fiuad level chack — O=14
fiuid renawal — 1#26, Ge14
hoses and unions — 126, G+13
levar = Se6
master cylinder — G=10
pads - 1=14, G2
specifications — 61
Front forks
check - 1=18
ol ranewal — 1+27 ey
overhaul — 5+8
remmoval and inslallation = 56
specifications — 51
Front mudguard - 7+3
Front sprocket — 520
Front wheeal
bearings — 6+18
removal and mstallation = G#15
Fuel system
carbursttcrs — 1210, 3ab, 3=6, Je7, 3012, 3e5, 322
filters — 1812
gauae and leval sendear - 3e24, 812
hoza renawal - 1927
fank — 3=3, 35
lap = 34
Fuses
check and rencwal - Bed
ratings — B2

G

Gearbox — 2856, 257
Gearchange
fault finding — REFe40
lever — 523
mechanism - 2«38



REFesa INAEX

H

Handlebar levars — S*i
Handlebar switches — 8=14
Handlebars - 5+5
Headlight

aim - 1926

bulb — B=5

check — G=5

unit — Bag
Heater system [carburettor) - 3=22
Horns - 817
HT coils — 43

Idle fualfalr mixture adjustment — 3=5
Idle speed — 183
Ignition (main) switch — 8«12
Ignition syslem
check — 4#2
HT coils - 43
ignition controd unit — 4*4
plek-up coil — 4%3
throitle position sensor - 45
tirning — 4+5
Instrument cluster - S+9, 510, 812

L

Legal checks — 0=*16
Lubricants and flulds - 1+2, REF=23

Main bearings — 2=48, 2e52
Maintenance procedures - 15 af zeg
Maintenance schedule = 1+3, 1«4
Master cylinder

clutch — 235

front brake — G=10

rear brake - 6817
Mirrorg — 7=
Model development — D=10
MOT test — REF 27
Mudguard (frant) — 7=3

N

Heutral switch - 8#15

0O

Qil {enginetransmission)
change - 1#13
filter change — 120
level chack - 013
types — 12

Oil (front forks) — 1#27, 57

Oil cooler — 2=11

Oil level sensor and relay — 8=17
Qil pump - 2=41

Oil pressure check — 126

0Oil pressure relief valves — 2+44
Oil strainer — 2=44

Oil sump - 2ed4

P

Pads [brake) - 114, G=2
Performance data - 0=10
Pick-up coil - 4%3

Piston rings — Z*28

Pistang — 2+25

Pressure relief valves — 244
Pump (oil) — 2#41

R

Rear brake
calipar — 6=8
disc = G*5
fluid level check - 0=14
fluid renewal — 1+26, G=14
hoses and unions - 1+26, 613
master cylinder — G=11
pads - 1914, Ged
pedal height adjustment — 1«15
pedal ramoval and installation — 53
specifications — 61
Rear suspension
adjustment = 5+16
chacks - 1+18
shock absorbars — =15
swingarm — 5+17, 5=18
Rear sprocket - 520, G=14
Raar view mirrors — 74
Rear wheal
bearings — 6»19
remmoval and installation — E=16
sprocket coupling — 520, G#189
Regulator/rectifier — 8+25
Release cylinder (clutch) - 2+36

Rubber dampers (sprocket coupling) — 520

Running-in — 2#&4

S

Safety — D=8, 0=18

Saal - Te2

Security - BEF=20

Selector drum and forks - 2=62
Side panels - 7=2

Sidelight - 8=6

Sidestand - 1+15, 1217, Ged
Sidestand switch — 8+15

Spark plugs = 1+9
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Specifications
brakes — G+1
clutch = 24
electrical system - e
arging - 2+2
firal drive — 582
front forks - 51
fusl system - 3=1
general — 011
ignition system — d=1
routing maintenance and senicing — 12
transmission — 2=
Speedometer - 810
Spesdometer cable - B+
Sprocket coupling - 520, G=13
Sprockels
checks — 1+7_ 5010
removal and installation — 519
sizes = 92
Starter circuit cut-off relay — 8«16
Starter clutch and idie/reduction gear — 250
Starter motor — =18
Starter relay - G+18
Steering checks - 016
Steering head bearings
chack and adjustment - 1=18
re-greasing - 1#21
renewal — 5e14
Steering stem - 512
Storage — REF=52
Sump ~ Z#44
Suspension
adjustment — 516
chacks - 0#15, 1818
fault finding - REF=41
front forks — 1427, 56, 5o7, 5+8
rear shacks — 5«15
specifications — 5+1
swirganm - 517, 5«18

Swingarm
bearings = 121, 518
check — 1=18

removal and installation - 5#17

T

Tachometer - 811

Tail light - B»7
Tail light cover - 73
Tank {fuel) — 33, 3=5
Tap (fuel) - 34
Tensioner jcam chain) — 2=12
Tensioner blade (cam chain) - 2+14
Throttle cables

adjustment = 1#16

removal and installation - 3=20
Throttle position sensor — 4=5
Timing (ignition) — 45
Timing (valve) — 2=17
Tools - REF#2

Torque wrench settings — 1+2, 2ed, 393 4e] 5e2 Ge2, Bel

Transmission
gearshafts — 2«56, 2e57
selector drum and forks — 2=62
spacitications - 2a4

Turn signals — 5+8

Tyres
general information and fitting — 620
pressures and tread depth — Q=15
sizes — G2

Vv

Valve clearances - 1#21
Valve cover — 2=12
Valves - 2«20

W

Warning light bulbs — 8=13
Weights - Us11
Wheel bearings
check - 1#16
renewal - G=18
Wheels
alignmant = G=14
bearings — 116, B=18
inspection and repair = 1+16, 614
removal and installation — 615, G=16
sizes — G2
Wiring diagrams - B+26



Spark Plugs Condition Chart

Electrode gap check - use a wire type gauge for best results,

Electrode gap adjustment — band the side electrode using the
comact tool,

_..-#:

Normal condition - A brown, tan or grey firing end indicates that
the engine is in good candition and that the plug type is cormect

Ash deposits - Light brown deposits encrusted on the alectrodes
and Insulates, leading 1o misfire and hesitation. Caused by
excassiva amounts of ofl in the combustion chamber or poor
cyuiaity fued ol

Carbon fouling - Dry, black sooty deposits leading 1o misfire and

weak sparkc. Caused by an aver-rich fusd/alr mixture, faulty chobke
operation or Elocked air filter.

Oil fouling - Wet aily depaosits laading to misfire and weak spark
Causad by oil leakage past piston rings or valve guides (4-stroke
engina}, or excess lubricant (2-stroke engine},

Owarheating - A blisterad white insulatar and glazed slectrodes.
Caused by ignition system fault, incorrect fuel, or cooling system

faull.

Worn plug —'Worn electrodes will cause poor starting in damp or
cold conditions and will also waste fusl




Yamaha XJR modeils
covered by thi$ manual:

XJR1200 1188cc ‘95 to 98
XJR1300 1250¢c ‘00 tg 03
XJR13008P 1250cc ‘00 to 01

Whether carrying out a routine service or rebuilding the engine,
Haynes SHOWS YOU HOW and SAVES YOU MONEY.

= BODO) Bl 12,000 ko or 12 marths

Step-by-step instructions
clearly linked o hundreds of photos
and ilustrations guide you through
aach job

Spanner ratings grade gl lasks
by experence level — from simple
sarvicing jobs for beginnars through
to more difficult tasks for the expert.

Haynes Hints and Toeol Tips
give you valuable ‘inside’ information
such as ways of removing parts
without using special tools.

Inside this Manual

# Model history and Performance data in colour. # Electrical system — fault finding and repairs.

# Complete guide to servicing and routine # Comprehensive colour wiring diagrams.
maintenance. $ 18 page Tools & Workshop Tips section in colour,

# Engine and transmission - servicing and overhaul. 4 Fault finding checklist and equipment to pinpoint

# Fuel znd ignition systems explained. specific problams.

# Suspension and steering — adjusiment and overhaul. % Fully indexed {0 help you find information easily,
# Braking system - safoty checks and ropairs.

ISBM 1 85960 981 3 “These Manuals are essential reading for UPC CODE

any biker tackling his own servicing...”
Motar Cycle News
“..1 couldn’t live without my Haynes..."”
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