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0.4 Introduction

Yamaha

Musical instruments to
Motorcycles

outstanding success of this model the
motorcycle operation was separated from
Nippon Gakki in July 1955 and the Yamaha
Motor Company was formed.

The YA-1 also received acclaim by winning
two of Japan's biggest road races, the Mt.
Fuji Climbing race and the Asama Volcano
race. The high level of public demand for the
YA-1 led to the development of a whole series
of two-stroke singles and twins.

Having made a large impact on their home
market, Yamahas were exported to the USA in
1958 and to the UK in 1962. In the UK the
signing of an Anglo-Japanese trade
agreement during 1962 enabled the sale of

The Yamaha Motor

Company
'he Yamaha name can be traced back to
1889, when Torakusu Yamaha founded

J ies to produce p

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

decided to utiise their obsolete aircratt tooling
o

the Yamaha Organ
Company. Such was the success of the
company, that in 1897 it became Nippon
Gakki Limited and manufactured a wide range
of reed organs and pianos.

During World War I, Nippon Gakki’s
manufacturing base was utilised by the

for the Nippon
Gakki's first motorcycle went on sale in
February 1955 and was named the 125 YA-1
Red Dragonfly. This machine was a copy of
the German DKW RT125 motorcycle,
featuring a single cylinder two-stroke engine
with a four-speed gearbox. Due to the

The FS1-E - first bike of many sixteen year olds in the UK

and
scooters in Britain. At that time, compe(lllon
between the many motorcycle producers in
Japan had reduced numbers significantly and
by the end of the sixties, only the big-four
which are familiar with today remained.

Yamaha Europe was founded in 1968 and
based in Holland. Although originally set up to
market marine products, the Dutch base is
now the official European Headquarters and

centre. Yamaha are
built at factories in Holland, Denmark, Norway,
Italy, France, Spain and Portugal. Yamahas
are imported into the UK by Yamaha Motor UK
Ltd, formerly Mitsui Machinery Sales (UK) Ltd.
Mitsui and Co. were originally a trading house,
handling the shipping, distribution and
marketing of Japanese products into westem
countries. Ultimately Mitsui Machinery Sales
was formed to handle Yamaha motorcycles
and outboard motors.

Based on the technology derlved from its
motorcycle  operation, have
produced many other prcducts. it
automobile and lightweight aircraft engines,
marine engines and boats, generators,
pumps, ATVs, snowmobiles, golf cars,
industrial robots, lawnmowers, swimming
pools and archery equipment.

Two-strokes first

art of Yamaha's success was a whole
Ps!nng of innovations in the two-stroke

world. Autolube engine lubrication,
pressed steel monocoque frame, electric
starting, torque induction, multi-ported
engines, reed valves and power valves kept
their two-strokes at the forefront of
technology.

In the 1960s and 70s the two-stroke
engined YAS3 125, YDS1 to YDS7 250 and
YRS 350 formed the core of Yamaha's range.
By the mid-70s they had been superseded by
the RD (Race-Developed) 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 used
previously, and cast alloy wheels were
available as an option on later RD models. The
RD350 was replaced by the RD400 in 1976.
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Running parallel with the RD twins was a
range of single-cylinder two-strokes. Used in
a variety of chassis types, the engine was
used in the popular 50 cc FS1-E moped, the
V50 to 90 step-thrus, RS100 and 125, YB100
and the DT trail range.

The air-cooled single and twin cylinder RD
models were eventually replaced by the LC
series in 1980, featuring liquid-cooled
engines, radical new styling, spiral pattern
cast wheels and cantilever rear suspension
(Yamaha's Monoshock). Of all the LC models,
the RD350LC, or RD350R as it was later
known, has made the most impact in the
market. Later models had YPVS (Yamaha
Power Valve System) engines, another first for
Yamaha - this was essentially a valve located
in the exhaust ports which was electronically
operated to alter port timing to achieve
maximum power output. The RDS00LC was
the largest two-stroke made by Yamaha and
differed from the other LCs by the use of its
vee-four cylinder engine.

With the exception of the RD350R, now
manufactured in Brazil, the LC range 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.

The Four-strokes

'amaha concentrated solely on two-
Ystvoke models until 1970 when the XS1

was produced, their first four-stroke
motorcycle. It was perhaps Yamaha's success
with two-strokes that postponed an earlier
move into the four-stroke motorcycle market,
although their work with Toyota during the

The distinctive paintwork and trim of the RD models

1960s had given them a sound base in four-
stroke technology.

The XS1 had a 650 cc twin-cylinder SOHC
engine and was later to become known as the
XS650, appearing also in the popular SE
custom form. Yamaha introduced a three
cylinder 750 cc engine in 1976, fitted in a
sport-tourer frame and called the XS750,
TX750 in the USA. The XS750 established

PR

The XS650 led the way for Yamaha's four-stroke range

itself well in the sport tourer class and
remained in production with very few changes
until uprated to 850 cc in 1980.

Other four-strokes followed in 1976, with
the introduction of the XS$250/360/400 series
twins. The XS range was strengthened in 1978
by the four-cylinder XS1100.

The 1980s saw a new family of four-strokes,
the XJ550, 650, 750 and 900 Fours.
Improvements over the XS range amounted to a
slimmer DOHC engine unit due to the relocation
of the alternator behind the cylinders, electronic
ignition and uprated braking and suspension
systems. Models were available mainly in
standard trim, although custom-styled Maxims
were produced especially for the US market.
The XJ650T was the first model from Yamaha
to have a turbo~charged engine. Although these
early XJ models have now been discontinued,
their roots live on in the XJ600S and XJ900S
Diversion (Seca ll) models.

The FZR prefix encompasses the pure
sports Yamaha models. With the exception of
the 16-valve FZR400 and FZR600 models, the
FZ/FZR750 and FZR1000 used 20-valve
engines, two exhaust valves and three inlet
valves per cylinder. This concept was called
Genesis and gave improved gas flow to the
combustion chambers. Other features of the
new engine were the use of down-draught
carburetors and the engine's inclined angle in
the frame, plus the change to liquid-cooling.
Lightweight Deltabox design ~aluminium
frames and uprated suspension improved the
bikes's handling. The Genesis engine lives on
in the YZF750 and 1000 models.

The vee-twin engine has been the mainstay
of the XV Virago range. Since 1981 XVs have
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been produced in 535, 700, 750, 920, 1000
and 1100 engine sizes, all using the same
basic air-cooled sohc vee-twin engine. Other
uses of vee engines have been in the X2550
of the early 1980s, the XVZ12 Venture and the
mighty VMX-12 V-Max.

Anti-lock braking, engine management,
catalytic converters and hub centter steering
are all features found on present-day models,
ensuring that Yamaha remain at the forefront
of technology.

The XJ600S and XJ600ON
'amaha's XJ range goes back to the
YXJ650 of 1980, introduced to replace
the ageing XS series of four-strokes.
The XJs have appeared in 550, 600, 750 and
900 cc form, with an XJ400 for the Japanese
home market.

The Diversion is not a retro version of the
old XJ or XS Yamahas, but an uncomplicated
and affordable middleweight bike. Launched
in 1992, the Diversion soon established itself
as a firm favourite with riders wanting a good
all-round motorcycle which was relatively
cheap to insure and run. lts success was so
great that it wasn't fong before this approach
was seen on other manufacturers’ models,

KAHA
4
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A new family of four-strokes was released in 1980 with the introduction
of the XJ range
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like Suzuki's popular 600
Bandit. Yamaha carried the
Diversion formula onto a 900 cc
bike when the ageing XJ900F
was replaced in 1994

The Diversion, or Seca I, as
it is named in the USA, uses a
two valve DOHC air-cooled
engine like the previous XJ
models, but the engine is tilted
35° forwards in the frame to
lower the centre of gravity.
Angling the engine in this way
allows the use of straight inlet
tracts and downdraft Mikuni
carburettors as seen on the
Genesis-engined FZR bikes.
One of the engine's most
distinctive features is the
crossover exhaust header
pipes; the pipes from cylinders
2 and 3 connect to the right-
hand silencer, whereas the pipe
trom cylinder no. 4 crosses
over to join the no. 1 cylinder
pipe in the left-hand silencer.

Without ~ the  added

complexity of liquid cooling and
a 16- or 20-valve head, the
Diversion is a DIY mechanics
dream; easy to service and with all

very ' is
by a six speed gearbox with chain drive to the
rear wheel. The three-spoke cast aluminium
wheels, 17 inch front and 18 inch rear, carry
tubeless tyres.

Suspension is by straightforward 38 mm
telescopic forks at the front and a Monoshock
linkage with preload adjustment at the rear
linked to an oval section steel swingarm.
Braking is all hydraulic, using a single twin
piston sliding caliper at the front and an
opposed caliper at the rear. The engine is
rubber-mounted in a steel tube double cradle
frame, painted the same colour as the fuel

The XJ600S Diversion model

tank and bodywork on many models. The US
Seca Il model has the benefit of a colour-
matched belly pan or chin fairing.

In 1995 Yamaha responded to the need for
a 'naked’ style bike by producing the XJ60ON
~ one of the most notable models being the
yellow bodywork and yellow framed version.
The only difference between this model and
the Diversion was that it lacked a fairing and
according was fitted with a chrome round
headlamp and chrome instrument pods.
However, the Diversion still remains the mast
popular of the two models, with most riders
preferring its looks and the wind protection
offered by its fairing.

Apart from colour and graphics there were
very few changes until 1996 (UK) or 1997 (US)
when the XJ600S received a new style fairing
and windshield. Both models were fitted with
new rear bodywork, identified by the small
black fillet between the tank and side cover.
Less obvious changes included a handlebar-
mounted choke lever, rather than the
operating knob on the carburettors, and
European models received an oil
cooler, electric fuel pump, throttle position
switch and revised carburettor heater
system. Later European models were fitted
with twin front disc brakes and hazard
warning lights.
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About this manual
e aim of this manual is to help you get
I the best value from your motorcycle. It
can do so in several ways. It can
help you decide what work must be
done, even if you choose to have it done
by a dealer; it provides information and
p for routine and
servicing; and it offers diagnostic and
repair procedures to follow when trouble
oceurs.

We hope you use the manual to tackle the
work yourself. For many simpler jobs, doing it
yourself may be quicker than arranging an
appointment to get the vehicle into a
dealer and making the trips to leave it and
pick it up. More importantly, a lot of
money can be saved by avoiding the expense
the dealer must pass on to you to cover its

labour and overhead costs. An added benefit
is the sense of satisfaction and
accomplishment that you feel after doing the
job yourself.

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

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 authors or
publishers for loss, damage or injury
caused by any errors in, or omissions from,
the information given.
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Professional mechanics are trained in safe
working procedures. However enthusiastic
you may be about getting on with the job at
hand, take the time to ensure that your safety
is not put at risk. A moment's lack of attention
can result in an accident, as can failure to
observe simple precautions.

There will always be new ways of having
accidents, and the following is not a
comprehensive list of all dangers; it is
intended rather to make you aware of the risks
and to encourage a safe approach to all work
you carry out on your bike.

Asbestos

@ Certain friction, insulating, sealing and
other products - such as brake pads, clutch
linings, gaskets, etc. - contain asbestos.
Extreme care must be taken to avoid
inhalation of dust from such products since it
is hazardous to health. If in doubt, assume
that they do contain asbestos.

Fire

@ Remember at all times that petrol is highly
flammable. Never smoke or have any kind of
naked flame around, when working on the
vehicle. But the risk does not end there - a
spark caused by an electrical short-circuit, by
two metal surfaces each other, by

® Always disconnect the battery earth
terminal before working on any part of the fuel
or electrical system, and never risk spilling
fuel on to a hot engine or exhaust.

® it is recommended that a fire extinguisher
of a type suitable for fuel and electrical fires is
kept handy in the garage or workplace at all
times. Never try to extinguish a fuel or
electrical fire with water.

Fumes

® Certain fumes are highly toxic and can
quickly cause unconsciousness and even
death if inhaled to any extent. Petrol vapour
comes into this category, as do the vapours
from certain solvents such as trichloro-
ethylene. Any draining or pouring of such
volatile fluids should be done in a well
ventilated area.

® When using cleaning fluids and solvents,
read the instructions carefully. Never use
materials from unmarked containers - they
may give off paisonous vapours.

® Never run the engine of a motor vehicle in
an enclosed space such as a garage. Exhaust
fumes contain carbon monoxide which is
extremely poisonous; if you need to run the
engine, always do so in the open air or at least
have the rear of the vehicle outside the

careless use of tools, or even by static
electricity built up in your body under certain
conditions, can ignite petrol vapour, which in
a confined space is highly explosive. Never
use petrol as a cleaning solvent. Use an
approved safety solvent.

The battery

® Never cause a spark, or allow a naked
light near the vehicte's battery. it will normatly
be giving off a certain amount of hydrogen
gas, which is highly explosive.

® Always disconnect the battery gr
{earth) terminal before working on the ft
electrical systems (except where noted).
® If possible, loosen the filler plugs or «
when charging the battery from an ext
source. Do not charge at an excessive re
the battery may burst.

@ Take care when topping up, cleanit
carrying the battery. The acid electrc
evenwhen diluted, is very corrosive
should not be allowed to contact the ey
skin. Always wear rubber gloves and goy
or a face shield. If you ever need to pre
electrolyte yourself, always add the
slowly to the water; never add the water t
acid.

Electricity

® When using an electric power
inspection light etc., always ensure tha
appliance is correctly connected to its
and that, where necessary, it is proj
grounded (earthed). Do not use !
appliances in damp conditions and, aj
beware of creating a spark or app
excessive heat in the vicinity of fuel or
vapour. Also ensure that the appliances |
national safety standards.

® A severe electric shock can result
touching certain parts of the electrical sys
such as the spark plug wires (HT leads),
the engine is running or being cran
particularly if components are damp o
insulation is defective. Where an electr
ignition system is used, the secondary
voltage is much higher and could prove f:

Remember...

X Don’t start the engine without first ascer-
taining that the transmission is in neutral.

X Don’t suddenly remove the pressure cap
from a hot cooling system - cover it with a
cloth and release the pressure gradually first,
or you may get scalded by escaping coolant.
X Don’t attempt to drain oil until you are
sure it has cooled sufficiently to avoid
scalding you.

X Don’t grasp any part of the engine or
exhaust system without first ascertaining
that it is cool enough not to burn you.

X Don’t allow brake fluid or antifreeze to
contact the machine’s paintwork or plastic

‘components.

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

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

X Don’t allow any spilled oil or grease to
remain on the floor - wipe it up right away,
before someone slips on it.

X Don't use ill-fitting spanners or other
tools which may slip and cause injury.

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
unverified short cuts.

X Don’t allow children or animals in or
around an unattended vehicle.

X Don’t inflate a tyre above the
recommended pressure. Apart ~from
overstressing the carcass, in extreme cases
the tyre may blow off forcibly.

+ Do ensure 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.
thkemmmmempﬂngmlmun
a stubborn nut or bolt. It is generally better
to pull on a spanner, rather than push, so
that if you slip, you fall away from the
machine rather than onto it.

v Do wear eye on when using
power tools such as drill, sander, bench
grinder etc.

+ Do use a barrier cream on your hands
prior to undertaking dirty jobs - it will
protect your skin from infection as well as
making 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 hazard.

v Do keep loose clothing (cuffs, ties etc.
and long hair) well out of the way of moving
mechanical parts.

v Do remove rings, wristwatch etc., bef
working on the vehicle - especially
electrical .

v Do keep your work area tidy - it is
too easy to fall over articles left ly

around.

v Do exercise caution when compress
springs for removal or installation. Ens
that the tension is applied and released |
controlled manner, using suitable to
which preclude the possibility of the spr
escaping violently.

Do ensure that any lifting tackle used |
a safe working load rating adequate for

job.

v Do get someone to check periodic:
that all is well, when working alone on-
vehicle.

+ Do carry out work in a logical sequer
and check that everything is corre
assembled and afterwards.

v Do remember that your vehicle's saf
affects that of yourself and others. If
doubt on any point, get professional advi
@ If in spite of following these precautio
you are unfortunate enough to inj
yourself, seek medical attention as soon
possible.
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Frame and engine numbers

The frame serial number is stamped into the steering head and
printed on a label affixed to the right front portion of the frame. The
engine number is stamped into the right upper side of the crankcase.
Both of these numbers should be recorded and kept in a safe place so
they can be fumished to law enforcement officials in the event of a theft.

The frame serial number, engine serial number and carburettor
identification number should also be kept in a handy place (such as
with your driver's licence) so they are always available when
purchasing or ordering parts for your machine.

Buying spare parts

Once you have found all the identification numbers, record them for
reference when buying parts. Since the manufacturers change
specifications, parts and vendors (companies that manufacture various
compornients on the machine), providing the ID numbers is the only way
to be reasonably sure that you are buying the correct parts.

Whenever possible, take the worn part to the dealer so direct
comparison with the new component can be made. Along the trail from
the manufacturer 1o the parts sheff, there are numerous places that the
part can end up with the wrong number or be listed incorrectly.

The two places to purchase new parts for your motorcycle — the
accessory shop and the franchised dealer - differ in the type of parts
they carry. While dealers can obtain virtually every part for your
matorcycle, the accessary shop is usually limited to normal high wear
items such as shock absorbers, filters, various engine gaskets,
cables, chains, brake pads, etc. Rarely will an accessory outlet have
major , cylinders, gears, or
cases.

Used parts can be obtained for roughly half the price of new ones,
but you can’t always be sure of what you're getting. Once again, take
your worn part to the breaker (wrecking yard) for direct comparison.

Whether buying new, used or rebuilt parts, the best course is to deal
directly with someone who specialises in parts for your particular
make.

The engine number is stamped into the
right side of the crankcase

The frame number is printed on a decal on
the frame . ...

.. and stamped in the right side of the
steering head
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Note: The daily (pre-ride) checks outlined in the owner's manual covers those items which should be inspected on a daily basis.

1 Engine/transmission oil level check

Before you start:

v Start the engine and allow it to reach
normal operating temperature.

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

 Stop the engine and allow the machine to
sit undisturbed in a level position for about
five minutes. Place the bike on the
centrestand (if equipped) or prop it securely in
an upright position.

Bike care:

@ If you have to add ol frequently, you should
check whether you have any oil leaks. If there
is no sign of oil leakage from the joints and
gaskets, the engine could be burning oil (see
Fault Finding).

The correct oil

® Modern, high-rewving engines place
great demands on their oil. It is very
important that the correct oil for your bike is
used.

.A!ways top up with a good quality oil of
type and viscosity and do not
overﬁll the engine.

Oil type AP| grade SE, SF
or SG

Oil viscosity -

below 15°C (60°F) | SAE 10W30

Oil viscosity -

above 5°C (40°F) | SAE 20w40

1 With the engine off, check the oil lev
the window located at the lower pa
the right crankcase cover. The ol |
should be between the Maximum
Minimum level marks next to the window.

If the level is below the Minimum mark, remove the oil filler cap
from the right side of the crankcase.

Add enough oil of the recommended grade and type to bring

level up to the Maximum mark. Do not overfill the crankcase.
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2 Brake fluid level checks

and pouring it and cover surrounding surfaces with rag. Do not use fluid that has been standing open for some time, as it

Warning: Brake hydraulic fluid can harm your eyes and damage painted surfaces, so use extreme caution when handling
A absorbs moisture from the air which can cause a dangerous loss of braking effectiveness.

Before you start:

¥ With the motorcycle on the centrestand or
held upright, turn the handlebars until the top
of the front master cylinder is as level as
possible.

¥ Make sure that you have the correct DOT 4
hydraulic fluid (or as directed on reservoir
cap). Do not mix different brands of brake
fluid in the reservoir, as they may not be
compatible.

v Before removing the front brake reservoir
cover, place a rag over the front of the fuel
tank to protect it from brake fiuid spills (which
will damage the paint) and remove all dust
and dirt from the area around the cover.

v Remove the right side cover to access the
rear brake fiuid reservoir (see Chapter 7).

Bike care:

@ The fluid in the front and rear brake master
cylinder reservaire will drop slightly as the
brake pads wear down.

®if any fluid reservoir requires repeated
topping-up this is an indication of a leak
somewhere in the system, which should be
investigated immediately.

@ Check for signs of fluid leakage from the
hydraulic hoses and components - if found,
rectify immediately.

# Check the operation of both brakes before
taking the machine on the road; if there is
wvidence of air in the system (spongy feel to
lever or pedal), it must be bled (see Chap-
ter6).

9 The front brake fluid level is checked via 2 . and lift off the cover and rubber
the inspection window in the master diaphragm to allow topping up.
cylinder reservoir. Make sure that the
fluid level is above the LOWER mark on
the reservoir (A). If the level is too low remove
the screws (B) . .

Top up with the recommended brake
fluid.

Ensure hat the diaphiragm Is folded
correctly .

5 then fit the cover and tighten its screws securely. The rear brake fluid level can be checked by looking through the
plastic reservoir. The fluid must be above the LOWER mark on the
reservoir. Unscrew the cap to permit topping up.
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3 Suspension, steering and final drive check

Suspension and steering: Final drive:
@ Check that the front and rear suspension operates smoothly without @ Check that the drive chain slack isn't excessive, and adjt
binding. necessary (see Chapter 1

)
® Check that the rear suspension is adjusted as required. @ If the chain looks dry, Iubricate it (see Chapter 1).

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

4 Legal and safety checks

Lighting and signalling: Safety: Fuel:
® Take a minute to check that the headlight, @ Check that the throttle grip rotates ® This may seem obvious, but check the
taillight, brake light, instrument lights and tum  smoothly and snaps shut, when released, in have enough fuel to complete your jourr

signals all work correctly. all steering positions. you notice signs of fluid leakage rectil

@ Check that the horn sounds when the @ Check that the engine shuts off when the ~ Cause immediately.

switch is operated. kill switch is operated. @ Ensure you use the correct grade unle

® A working speedometer, graduated in mph, ® Check that the clutch lever operates fuel - see Chapter 3 Specifications.

is a statutory requirement in the UK. smoothly and with the correct amount of overfill the fuel tank - only fill up to the b
freeplay. edge of the filler tube.

@ Check that the sidestand return spring
holds the stand securely up when retracted.
The same applies to the centrestand.
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5 Tyre checks

The correct pressures:

@ The tyres must be checked when cold, not
immediately after riding. Note that low tyre
pressures may cause the tyre to slip on the
tim or come off. High tyre pressures will
cause abnormal tread wear and unsafe
handling.

@ Use an accurate pressure gauge.

Check the tyre pressures when the tyres
are cold and keep them properly inflated.

Measure tread depth at the centre of the tyre using a tread depth
gauge.

® Proper air pressure will increase tyre life
and provide maximum stability and ride
comfort.

Tyre care:

@ Check the tyres carefully for cuts, tears,
cracks, bulges, embedded nails or other
sharp objects and excessive wear. Operation
of the motorcycle with excessively worn tyres
is extremely hazardous, as traction and
handling are directly affected.

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

@ Pick out any stones or nails which may
have become embedded in the tyre tread. If
left, they will eventually penetrate through the
casing and cause a puncture.

@ If tyre damage is apparent, or unexplained
loss of pressure is experienced, seek the
advice of a tyre fitting specialist without delay.

Tyre tread depth:

@ At the time of writing UK law requires that
tread depth must be at least 1 mm over 3/4 of
the tread breadth all the way around the tyre,
with no bald patches. Many riders, however,
consider 2 mm tread depth minimum to be a
safer limit.

® Many tyres now incorporate wear indicators
in the tread. Identify the triangular pointer on
the tyre sidewall to locate the indicator bar
and replace the tyre it the tread has worn
down to the bar.

Loading/speed Front Rear
Up to 90 kg (198 lbs) 29 psi (2.0 Bars) 33 psi (2.25 Bars)
Above 90 kg (198 Ibs) or high speed riding | 29 psi (2.0 Bars) 36 psi (2.50 Bars)

Tyre tread wear indicator bar and its location marking (usually
either an arrow, a triangle or the letters TWI) on the sidewall.
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Routine maintenance and servicing

Contents

Air filter element — servicing
Battery - check
Brake fluid - change .
Brake master cylinders and callpefs overhaul .
Brake pads - check
Brake system - checks and adjustment
Carburettor
Clutch—check ..........
Crankcase breather system —
Cylinder compression - check
Drive chain and sprockets — check,

Exhaust system - check 13
Fasteners - check .14
Fork oil - replacement . .28
Fuel system — check and filter replacsmem 15

5

Idle speed and throttle cable freeplay check and ad]ustmem .
Lubrication - general . v

Sidestand switch — cpera ion cl 17
Spark plugs - replacement ....... 4
Steering head bearings - check and adjustment .19

Engine/transmission oil - change .
Engine oil/filter - change
Evaporatvve emission control system (California models only) -

check .

Degrees of difficulty

Steering head bearings - lubrication
ion — check
Swingarm bearings and rear suspension pivot paints ~
lubrication .24
Wheels and tyres ~ general check . .12
Valve clearances - check and adjustment .................... 25

Easy, suitable for
novice with little
experience

N Faﬂyeas/,sunab!e

x

Specifications
Engine
Spark plugs
Type
US models .
UK models .
Gap
Valve cleavarlcas (COLD engine)

Exhausl .
Engine idle speed
US models
UK models (1992-95)
UK models (1996-on)
Cylinder compression pressure (at sea level) .
Carburettor synchronisation
Engine vacuum at idle speed
US models
UK models {1992-95)
UK models (1996-on) . .
Maximum vacuum d\ﬂemnce belwsen cylinders .
Cylinder numbering (from left side to right side of bike)

NGK CR7E or CRBE, ND U22ESR-N or U24ESR-N
NGK CR7E, CRBE or CROE, ND U22ESR-N, U24ESR-N or U27ESR-N
0.7 to 0.8 mm (0.028 to 0.031 inch)

0.11 to 0.5 mm (0.004 to 0,008 inch)
0.21 to 0.25 mm (0.008 to 0.010 inch) (Note 1)

1200 to 1400 rpm
1150 to 1250 rpm
1200 to 1300 rpm
10.6 Bars (156 psi)

220 to 230 mm Hg (8.06 to 9.66 inches Hg)
260 to 270 mm Hg {10.24 to 10.64 inches Hg)
230 mm Hg (9.66 inches Hg)

10 mm Hg (0.4 inch Hg)

1-2-3-4



1.2 Servicing specifications

Cycle parts
Disc brake pad thickness
Front

Standard - 1992-97 UK models, all US models
Standard - 1998 UK models . .
Minimum .
Rear
Standard .
Minimum .
Brake pedal position (below top of 1outpeg)
Freeplay adjustments
e R TR S S I R R 3
Clutch fever
1992-95 UK models, 1992-96 US models (at lever stock)
1996-on UK models, 1997-on US models (at lever end) .
Front brake fever
Drive chain slack
Tyre pressures and tread depth

Torque settings
Qil drain plug .
Oil fiter ..
Spark plugs .
Exhaust pipe flange nuts
Steering head bearing ring nut
Initial torque
Final torque .
Valve cover bolts .
Fork caps

Recommended lubricants and fluids
Engine/transmission

Type .
Viscosity
Up to 15°C (60°F) .
Above 5°C (40°
Capacity - ail US models, 1992-95 UK models
With filter change .
Oil change only .
Capacity - 1996-0n UK models
With filter change .
Oil change only ...
Brakes
Fluid type
Front forks
Type
Capacity
1992-95 UK modeis, 1992-96 US models .
1996-on UK models, 1997-on US models .
Oil level (Note 4)
1992-95 UK models, 1992-96 US modeis . .
1996-on UK models, 1997-on US madels . .
Cycle parts
Drive chain
Wheel and steering head bearings
Swingarm pivot bearings
Cables and lever pivots ...
Sidestand/centrestand pivots .
Brake pedal/shift lever pivots .
Throttle grip

Notes

6.2 mm (1/4 inch)
6.5 mm (7/32 inch)
0.8 mm (1/32 inch)

5.5 mm (7/32 inch)
0.8 mm (1/32 inch)
40 mm (1-19/32 inch)

3to 7 mm (1/8 to 9/32 inch)

2 to 3 mm (5/64 to 19/64 inch)

10 to 15 mm (0.4 to 0.6 inch)

see text

30 to 40 mm (1-13/64 to 1-19/32 inch)
see Daily (pre-ride) checks

43 Nm (31 ft-Ibs)

17 Nm (144 in-los)
12.5 Nm (108 in-lbs)
15 Nm (132 in-lbs) (Note 2)

52 Nm (37 ft-lbs) (Note 3)
18 Nm (156 in-Ibs) (Note 3)
10 Nm (86 in-lbs)

23 Nm (17 ft-Ibs)

API grade SE, SF or SG

SAE 10W-30
SAE 20W-40

2.5 litres (2.6 US qts, 4.4 Imperial pts)
2.2 litres (2.3 US qts, 3.8 Imperial pts)

2.6 litres (2.7 US qts, 4.6 Imperial pts)
2.3 litres (2.4 US gts, 4.0 Imperial pts)

DOT 4 (DOT 3 may be used if DOT 4 is unavailable)

SAE 10W fork oil

379 cc (12.8 US fi oz, 13.3 imperial fl oz)
875 cc (12.7 US fl oz, 13.2 Imperial fl 0z)

111 mm (4.37 inches)
116 mm (4.57 inches)

SAE 30 to 50W engine ol

Medium weight, lithium-based multi-purpose grease

Medium weight, lithium-based waterproof wheel bearing grease
Chain and cable lubricant or 10W30 motor oil

Medium-weight, lithium-based multi-purpose grease

Chain and cable lubricant or 10W30 motor oil

Multi-purpose grease or dry film lubricant

1. To minimise vaive noise it may be possibie to reduce the exhaust valve cleararnce to 0.18 mm (0.007 inch).

2. Lubricate the threads with anti-seize compound.

3. Using Yamaha ring nut wrench YU-33975 and a torque wrench placed at a right angle to the ring nut wrench.
4. Fork oil level is measured from the tap of the fork tube, with the fork fully compressed and the spacer, spring seat and spring removed.



Maintenance schedule 1.

Note: The pre-ride inspection outlined in the owner's manual covers
checks and maintenance that should be carried out on a daily basis. it's
condensed and included here to remind you of its importance. Always
perform the pre-ride inspection at every maintenance interval (in
addition to the procedures listed). The intervals listed below are the
shortest intervals recommended by the manufacturer for each
particular operation during the model years covered in this manual.
Your owner’s manual may have different intervals for your model.

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

After the initial 600 miles (1000 km)
Note: This check is usually performed by a Yamaha dealer after the
first 600 miles (1000 km) from new. Thereafter, maintenance is
carried out according to the following intervals of the schedule.

Every 500 miles (800 km)
] Check/adjust and lubricate the drive chain
(Section 1)

Every 4000 miles (6000 km) or

6 months

Note: Carry out all the items above plus the following:

_ Change the engine/transmission oil (Section 2)

| Clean the air filter element and replace it if
necessary (Section 3)

[] Clean and gap the spark plugs (Section 4)

[ Check/adjust the idle speed and throttle cable
freeplay (Section 5)

" Check/adjust the carburettor synchronisation
(Section 6)

| Check the brake discs and pads (Section 7)
Lubricate brake pad edges and caliper cavities*
(Section 7)

" Check/adjust the brake pedal and lever position
and check the brake light (Section 8)

] Check the clutch cable freeplay (Section 9)

 Lubricate the clutch and brake lever pivots
(Section 10)

u Lubru;a\e the shift/brake lever plvo(s and the

trestand pivots (S 0)

__ Lubricate the cables (Section 10)

__ Check the front forks for proper operation and fluid
leaks (Section 11)

_! Inspect the rear shock absorber (Section 11)

__ Check the wheels and tyres (Section 12)

[ Check the exhaust system for leaks (Section 13)

] Check the tig| of the ( 14)

Every 4000 miles (6000 km) or

6 months (continued)

["] Check the cleanliness of the fuel system and the
condition of the fuel lines and vacuum hoses
(Section 15)

[ Inspect the crankcase breather system (Section 16)

["] Check the operation of the sidestand switch
(Section 17)

*Required in the UK and recommended wherever
salt is used on the roads

Every 8000 miles (12,000 km) or

12 months

Note: Carry out all the items under the previous mileage headings

plus the following:

["] Change the engine/transmission oil and oil filter
(Section 18)

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

Every 12,000 miles (18,000 km) or

18 months

Note: Carry out all the items under the 4000 mile (6000 km) heading

plus the following:

] Inspect the evaporative emission control system
(California models) (Section 20)

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

Note: Carry out all the items under the 8000 mile (12,000 km)

heading plus the following:
Change the brake fluid (Section 21)

[ Overhaul the brake master cylinders and calipers
(Section 22)

1 Clean and repack the steering head bearings
(Section 23)

[[] Lubricate the swingarm bearings and rear
suspension pivot points (Section 24)

] Adjust the valve clearances (Section 25)

Non-scheduled maintenance

| Check the battery (Section 26)

] Check the cylinder compression (Section 27)
| Replace the fork oil (Section 28)



1.4 Component locations

Component locations on the right side
1 Rear brake fluid reservoir 4 Clutch cable lower adjuster 8 Engine/transmission oil filler cap
2 Emission control canister (California 5 Fuel filter 9 Engine/transmission oil level window

dels) 6 Idle speed adjuster 10 Rear brake light switch
3 Crankcase breather hose 7 Front brake fiuid reservoir 11 Rear brake pedal height adjuster



Component locations 1.5

Component locations on the left side

1 Clutch cable upper adjuster 5 Drive chain 8 Engineltransmission oil fiter
2 Steering head bearings 6 Sidestand switch 9 Spark plugs
3 Airfilter 7 Engineltransmission oil drain plug 10 Fork seals

4 Battery



1.6 Routine maintenance and servicing

Maintenance labels on the bike pravide oil types and settings . ..

Introduction

wher

. . and maximum load limit details

1 This Chapter is designed to help the home
mechanic maintain his/her motorcycle for
economy, long life and peak
performance.

2 Deciding where to start or plug into the
routine maintenance schedule depends on
several factors. If you have a motorcycle on
which the warranty has recently expired, and

never performed any maintenance on it, then
you may want to start at the nearest interval
and include some additional procedures to
ensure that nothing impartant is overlooked. If
you have just had a major engine overhaul,
then you may want to start the maintenance
routine from the beginning. If you have a used
machine and have no knowledge of ts history

if it has been g to the
warranty standards, you may want to Plck up
routine maintenance as it coincides with the
next mileage or calendar interval. If you have
owned the machine for some time but have

record, you may desire to
combine all the checks into one large service
initially and then settle into the maintenance
schedule prescribed.

3 Before

repair, the machine should be cleane
thoroughly, especially around the oil filte
spark plugs, valve cover, side cover
carburettors, etc. Cleaning will help ensut
that dirt does not contaminate the engine ar
will allow you to detect wear and damage th
could otherwise easily go unnoticed.

4 Certain maintenance _information
sometimes printed on decals attached to ti
motorcycle. If the information on ti
decals differs from that included here, u:
the information on the decal (st

any or

Every 500 miles (800 km)

1 Drive chain and sprockets -
check, adjustment and
lubrication

N

VI,

Check

1 A neglected drive chain won't last long and
can quickly damage the sprockets. Routine
chain adjustment and lubrication isn’t difficult
and will ensure maximum chain and sprocket
Iife.

2 To check the chain, place the bike on its
centrestand (if equipped) or prop it securely in
an upright position. Shift the transmission
into Neutral. Make sure the ignition switch is
Off.

3 Push up on the bottom run of the chain and
measure the slack midway between the two
sprockets (see illustration), then compare
your measurements to the value listed in this
Chapter's Specifications. As wear occurs, the
chain will actually stretch, which means
adjustment usually involves removing some
slack from the chain. In some cases where

lubrication has been neglected, corrosion and
galling may cause the links to bind and kink,
which effectively shortens the chain’s fength.
If the chain is tight between the sprockets,
rusty or kinked, it's time to replace it with a
new one. Note: Repeat the chain slack
measurement along the length of the chain —

1.3 Push up on the lower run of the aham

and measure how far it deflects - if it's not
within the specified limits, adjust the slack
in the chain

ideally, every inch or so. If you find a tig
area, mark it with felt pen or paint and rept
the measurement after the bike has be
ridden. If the chain is still tight in the sar
area, it may be damaged or worn. Becaust
tight or kinked chain can damage i
transmission output shaft bearing, it's a go
idea to replace it.

4 Remove the chain guard (see illustratic

1.4a The chain guard is secured by scr(
at the front and rear (arrowed)
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1.4b Jf the chain can be pulled more than
half the length of a tooth away from the
sprocket, it's worn and should be replaced

Check the entire length of the chain for
damaged rollers, loose links and pins.
Pull the chain rearward, away from the
centre of the rear sprocket (see illustration).
If the chain pulls away by more than half the
length of a sprocket tooth, it's worn and
should be replaced. Rotate the wheel and
repeat this check at several places on the
chain, since it may wear unevenly. Note:
Never install a new chain on old sprockets,
and never use the old chain if you install new
sprockets — replace the chain and sprockets
asaset.

5 Remove the engine sprocket cover (see
Chapter 5). Check the teeth on the engine
sprocket and the rear sprocket for wear (see
illustration).

Adjustment

6 Rotate the rear wheel until the chain is
positioned with the least amount of slack
present.

7 Remove the cotter pin from the axle nut and
loosen the nut (see illustration).

4

ENGINE SPROCKET
WORN TOOTH

DIRECTION OF ROTATION

—

REAR SPROCKET
WORN TOOTH
osten

1.5 Check the sprockets in the areas indicated to see if they're worn excessively

8 Loosen and back-off the locknuts on the
adjuster bolts.

9 Tumn the axle adjusting bolts on both sides
of the swingarm until the proper chain tension
is obtained (get the adjuster on the chain side
close, then set the adjuster on the opposite
side). Be sure to turn the adjusting bolts
evenly to keep the rear wheel in alignment. If
the adjusting bolts reach the end of their
travel, the chain is excessively worn and
should be replaced with a new one (see
Chapter 6).

10 When the chain has the correct amount of
slack, make sure the marks on the adjusters
correspond to the same relative marks on
each side of the swingarm (see illus-
tration 1.7). Tighten the axle nut to the torque
listed in the Chapter 6 Specifications, then
install a new cotter pin and bend it properly
(see illustration). If necessary, turn the nut an
additional amount to line up the cotter pin
hole with the castellations in the nut - don’t
loosen the nut to do this.

11 Tighten the chain adjuster
securely.

locknuts

Cotter pin
Axle nut
Locknut
Adjusting nut
Adjuster marks

moom>

1.7 Remove the cotter pin and loosen the axle nut

Lubrication

Note: /f the chain is extremely dirty, it should
be removed and cleaned before it's lubricated
(see Chapter 5).

12 The best time to lubricate the chain is
after the motorcycle has been ridden. When
the chain is warm, the lubricant will penetrate
the joints between the side plates, pins,
bushings and rollers to provide lubrication of
the internal load bearing areas. Note: Yamaha
specifies SAE 30 to SAE 50 engine oil only;
you can use aerosol chain lube, but make sure
it is suitable for O-ring chains.

13 Apply the oil to the area where the
side plates overlap - not the middle of the
rollers. After applying the lubricant, let it
soak in a few minutes before wiping off any
excess.

Apply the oil to the top of
the lower chain run, so
centrifugal force will work
the oil into the chain when
the bike is moving. -

HAYNES

1.10 This is the correct way to bend the
axle nut cotter pin - always use a new
cotter pin whenever the old one is
removed



1.8 Every 4000 miles (6000 km) or 6 months

2.5 Remove the oil drain plug

3.2 Remove the cover screws and lift off
the cover...

Every 4000 miles (6000 km) or 6 months

33
O-ring (A), then remove the filter element
(B) from the air box

... noting the position of the cover

2 Engine/transmission oil - 3%
crr\‘agn e i i §
EN

1 Consistent routine oil changes are the

7 If the inspection of the oil turns up nothing
unusual, refill the crankcase to the proper
level with the recommended oil and install the
filler cap (see Daily (pre-ride) checks). Start the
engine and let it run for two or three minutes.
Shut it off, wait a few minutes, then check the

single most important
you can perform on a motorcycle. The oil not
only lubricates the internal parts of the engine,
transmission and clutch, but it also acts as a
coolant, a cleaner, a sealant, and a protectant.
Because of these demands, the oil takes a

terrific amount of abuse and should be
replaced often with new oil of the
recommended grade and type. Saving a little
money on the difference in cost between a
good oil and a cheap oil won't pay off if the
engine is damaged.
2 Before changing the oil, warm up the
engine so the oil will drain easily.
Warning: Be careful when
draining the o, as the exhaust
pipes, the engine, and the oil
itself can cause severe burns.
3 Put the motorcycle on the centrestand (if
equipped) or prop it securely upright. Place a
clean drain pan beneath the crankcase drain
plug. Remove the oil filler cap to vent the
crankcase and to serve as a reminder that
there is no ol in the engine.
4 If the bike has a lower fairing, remove it (see
Chapter 7).
5 Next, remove the drain plug from the
engine (see illustration) and allow the oil to
drain into the pan. Discard the sealing washer
on the drain plug; it should be replaced
whenever the plug is removed.
6 Before refiling the engine, check the old oil
carefully.

ol level. If y, add more oil to bring the
level up to the Maximum mark. Check around
the drain plug and filter housing for leaks.

8 The oid oil drained from the engine cannot
be reused in its present state and should be
disposed of. Check with your local refuse
disposal company, disposal facility or
environmental agency to see whether they will
accept the used oil for recycling. Don't pour
used oil into drains or onto the ground. After
the oil has cooled, it can be drained into a
suitable container (capped plastic jugs,
topped bottles, milk cartons, etc.) for
transport to one of these disposal sites.

Note: It is antisocial and illegal to dump oil
down the drain. In the UK, call this number
free to find the location of your local oil
recycling bank. In the USA, note that any
oil supplier must accept used oil for
recycling.

3 Airfilter element - senvicing 3%
N

4

1 Remove the fuel tank (see Chapter 3).

2 Remove the cover screws and lift off the
housing cover (see illustration). Inspect the
cover O-ring and replace it if it's damaged or
deteriorated.

3 Remove the element (see illustration).
Wipe out the housing with a clean rag.

[YRTZY /f the oil is drained into a clean pan, small pieces of metal or other material
can be easily detected. If the oil is very metallic coloured, then the engine
experiencing wear from break-in (new engine) or from insufficient
lubﬂullon. If there are flakes or 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
wearing excessively and should be checked.

4 Tap the element on a hard surface to shak
out dirt. If compressed air is available, use
to clean the element by blowing from th
outside in. If the element is extremely dirty ¢
tom, replace it with a new one

5 Reinstall the filter by reversing the removs
procedure. Make sure the element is seate
properly in the filter housing before installin

the cover.
AN

[

1 This motorcycle is equipped with spar
plugs that have a 16 mm wrench hex. Mak
sure your spark plug socket is the correct siz
before attempting to remove the plugs.

2 Rotate the spark plug caps back-and-fort
to loosen them, then pull them off the plug
and check them for brittleness and cracking.
available, use compressed air to blow an
accumulated debris from around the spar
plugs. Remove the plugs (see illustration).
3 Inspect the electrodes for wear. Both th
centre and side electrodes should hav
square edges and the side electrode shoul
be of uniform thickness. Look for excessiv
deposits and evidence of a cracked ¢
chipped insulator around the centre electrodi

4 Spark plugs - replacement

4.2 Use an extension and a deep socket t
remove the spark plugs



Every 4000 miles (6000 km) or 6 months 1.

46a Spark plug manufacturers recommend using a wire type

gauge when checking the gap

Compare your spark plugs to the colour spark
plug chart on the inside of the back cover.
Check the threads, the washer and the
ceramic insulator body for cracks and other
damage.

4 If the electrodes are not excessively worn,
and if the deposits can be easily removed with
awire brush, the plugs can be re-gapped and
reused (if no cracks or chips are visible in the
insulator). If in doubt concerning the condition
of the plugs, replace them with new ones, as
the expense is minimal.

5 Cleaning spark plugs by sandblasting is
permitted, provided you clean the plugs with a
high flash-point solvent afterwards.

6 Before installing new plugs, make sure they
are the correct type and heat range. Check
the gap between the electrodes, as they are
not preset. For best results, use a wire-type
gauge rather than a flat gauge to check the
gap (see illustration). If the gap must be
adjusted, bend the side electrode only and be
very careful not to chip or crack the insulator
nose (see illustration). Make sure the washer
isin place before installing each plug.

7Since the cylinder head is made of
aluminium, which is soft and easily damaged,
thread the plugs into the heads by hand.

] D) Since the plugs are
recessed, slip a short length

of hose over the end of the

plug to use as a tool to
thread it into place. The hose will grip
the plug well enough to turn it, but will
start to slip if the plug begins to cross-
thread in the hole ~ this will prevent
damaged threads and the resuftant
repair costs.

8 Once the plugs are finger tight, the job can
be finished with a socket. If a torque wrench is
available, tighten the spark plugs to the torque
listed in this Chapter's Specifications. If you
do not have a torque wrench, tighten the
plugs finger tight (until the washers bottom on
the cylinder head) then use a wrench to

tighten them an additional 1/4 turn.
Regardless of the method used, do not over-
tighten them.

9 Reconnect the spark plug caps and reinstall
all components removed for access.

5 Idle speed and throttle cable
freeplay - check and
adjustment

Idle speed

1 The idle speed should be checked and
adjusted before and after the carburettors are
synchronised and when it is obviously too
high or too low. Before adjusting the idle

4.6b To change the gap, bend the side electrode only, as

indicated by the arrows

the fuel/air mixture may be incorrect, Refer
Chapter 3 for additional carburettar
7 After making the adjustment mruﬁ
cable freeplay.

Throttle check

8 Make sure the throttle grip rotates easily
from fully closed to fully open with the front
wheel turned at various angles. The grip
should return automatically from fully open to
fully closed when released. If the throttle
sticks, check the throttle cables for cracks or
kinks in the housings. Also, make sure the
inner cables are clean and well-lubricated.

9 Check for a small amount of freeplay at the
grip and compare the freeplay to the value
listed in this chapmv s Specmcanons (see

speed, make sure the valve and
spark plug gaps are correct. Also, turn the
handlebars back-and-forth and see if the idle
speed changes as this is done. If it does, the
throttle cable may not be adjusted correctly,
or it may be worn out. This is a dangerous
condition that can cause loss of control of the
bike. Be sure to correct this problem before
proceeding.

2 The engine should be at normal operating
temperature, which is usually reached after 10
to 15 minutes of stop and go riding. Place the
motorcycle on the centrestand (if equipped) or
prop it securely upright and make sure the
transmission is in Neutral. If necessary for
access to the pilot air screw or idle speed
screw (US models), remove the upper fairing.
3 If you're working on a UK model (or a US
model with the pilot air screw covers
removed) refer to Chapter 3 and adjust the
pilot air screw to the setting listed in the
Chapter 3 Specifications.

4 With the engine idling, tum the throttle stop
screw (see illustration 6.9) until the idle
speed listed i this Chapter's Specifications is
obtained.

5 Snap the throttle open and shut a few
times, then recheck the idle speed. If

, repeat p 2
6 If a smooth, steady idle can’t be achieved,

adjust the idle speed first (see ahove)

Throttle cable adjustment

10 Freeplay adjustments are made at the
handlebar end of the accelerator cable using
the mid-line adjuster, then at the carburettor
end if necessary. The decelerator cable isn't
adjustable.

11 Make sure the throttle grip is in the fully
closed position.

12 Make sure the throttle linkage lever
contacts the idle adjusting screw when the
throttle grip is in the closed throttle position.

5.9 Throttle cable freeplay is measured at
the grip flange

1




110 Every 4000 miles (6000 km) or 6 months

5.13 To adjust throttle freeplay, pull back the rubber boot from

the mid-line adjuster, loosen the locknut, turn the adjuster
(arrowed), then tighten the locknut

13 At the throttle grip, loosen the locknut
(see jon). Tumn the adjuster to achieve
the correct freeplay, then tighten the locknut.
Warning: Turn the handlebars all
the way through their travel with
the engine idling. Idle speed
should not change. If it does,
the cables may be routed incorrectly.
Correct this dangerous condition before
riding the bike.
14 If correct freeplay can't be achieved at the
handlebar adjuster, loosen the locknut at the
carburettor end of the cable (see illustration).
Reposition the cable as necessary, then
tighten the locknuts.

6 Carburettor synchronisation
- check and adjustment

A

.
XN
BN

Warning: Gasoline (petrol) is

extremely flammable, so take
ra 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 garage where a natural
gas-type appliance (such as a water
heater or clothes dryer) is present. Since
gasoline is carcinogenic, wear latex gloves
when there's a possibility of being
exposed to fuel, and, if you spill any fuel
on your skin, rinse it off inmediately with
soap 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 (flammable
liquids) on hand.

1 Carburettor synchronisation is simply the
process of adjusting the carburettors so they
pass the same amount of fuel/air mixture to
each cylinder. This is done by measuring the
vacuum produced in each cylinder.
Carburettors that are out of synchronisation
will result in decreased fuel mileage,
increased engine temperature, less than ideal
throttle response and higher vibration levels.
2 To properly synchronise the carburettors,

S &

5.14 Loosen the locknut (arrowed) to adjust the carburettor en

of the cable

you will need some sort of vacuum gauge s
up, preferably with a gauge for each cylinc
or a manometer, which is a calibrated tu
arrangement to indicate engine vacuu
Because of the nature of the synchronisat
procedure and the need for spec
instruments, most owners leave the task t
dealer service department or a reputa
motorcycle repair shop.

3 Remove the seat and side covers (¢
Chapter 7).

4 Remove the fuel tank to provide access
the carburettors (see Chapter 3). Position

fuel tank on a bench alongside the motorcy
(at the same height as normal) and run lon
fuel and vacuum lines from the tank to tt
unions.

5 Start the engine and let it run until it reac
normal operating temperature, then shut it

6 Detach the screws from the vacuum pc
on the intake manifolds and install vacu
fittings (see illustrations), then hook up

vacuum gauge set or the manome
according to the manufacturer's instructio

6.6a Remove the vacuum fitting screws (arrowed). . .

6.6b . ..and install vacuum fittings so a test gauge set-up can
installed (two of four carburettors shown)
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6.9 The throttle stop screw and synchronising screws are
accessible from the rear of the carburettor assembly

Throttle stop screw

com>

Centre synchronising screw

Make sure there are no leaks in the set-up, as
false readings will result.

7 Start the engine and make sure the idle
speed is correct. If it isn’t, adjust it (see
Section 5).

8 The vacuum readings for all of the cylinders
should be the same, or at least within the
tolerance listed in this  Chapter's
Specifications. If the vacuum readings vary,
adjust as necessary.

9 To perform the adjustment, synchronise the
carburettors for no. 1 and no. 2 cylinders by
tuming the synchronising screw, as needed,
untilthe vacuum is identical or nearly identical
for both cylinders (see illustration). Snap the
throttle open and shut 2 or 3 times, then
recheck the adjustment and readjust as
necessar

10 Next synchronise the carburettors for

Synchronising screw for no. 1 and 2 carburettors
Synchronising screw for no. 3 and 4 carburettors

7.2 Front caliper - check to see if the pad grooves (arrowed) are

nearly worn away; if they are, the pads are worn

no. 3 and no. 4 cylinders to each other by
turning the synchronising screw for those two
carburettors (see illustration 6.9)

11 Finally, turn the centre synchronising
screw to synchronise the two pairs of
carburettors to each other.

12 When the adjustment is complete,
recheck the vacuum readings and idle speed,
then stop the engine. Remove the vacuum
gauge or manometer and attach the hoses or
caps to the fittings on the carburettors.

7 Brakes pads - check
N

Note: /n addition to the visual wear checks
described in this Section, minimum brake pad

thicknesses are listed in this Chapter's
Specifications.

1 The front and rear brake pads should be
checked at the recommended intervals and
replaced with new ones when worn beyond
the limit described in this Section.

2 To check the front brake pads, reach up
and operate the brake lever while you look at
the wear indicator grooves in the pad friction
material (see illustration).

3 If the grooves are nearly worn away, the
pads are worn excessively and must be
replaced with new ones (see Chapter 6).

4 The rear brake pad wear indicators may be
grooves in the friction material or raised
comers of the metal backing (see
illustrations). Have an assistant press the
brake pedal firmly while you look at the pads
through the back of the caliper. If the pads are

7.4a Rear caliper - if the pad backing metal is equipped with
raised corners (arrowed) and the corners areiclose to the disc, the

pads are worn

7.4b Rear caliper - if the pads have wear grooves (arrowed),
check to see if they are nearly worn away
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8.2 To adjust the front brake lever position, align one of the

adjuster notches with the dot on the lever pivot (arrowed)

equipped with raised corners and they're
close to the disc, replace the pads (see
Chapter 6). If the pads don't have raised
comers, the caliper must be removed so the
wear grooves can be inspected (see Chap-
ter 6).

5 On UK models, remove the brake pads and
lubricate the edges of the pad backing plates
and the pad cavities in the calipers with
special lubricants (see Brake pads -
replacement in Chapter 6).

8 Brake system -
checks and adjustment

Y

Front brake lever

1 The front brake lever can be adjusted to
vary its distance from the handlebar
according to rider preference.

2 Push the lever forward. At the same time,
tum the adjuster and align one of the notches
on the adjuster with the mark on the top of the

lever (see illustration). There are two
notches, directly opposite each other on the
adjuster.

Rear brake pedal

3 Check pedal height (measured down from
the top of the footpeg to the tip of the pedal)
and compare it to the value listed in this
Chapter’s Specifications (see illustration).
Adjust it if necessary by loosening the
locknuts on the adjusting bolt, turning the
adjusting bolt as needed and tightening the
locknuts (see illustration).

4 If necessary, adjust the brake light switch
(see Section 8).

General checks

5 A routine general check of the brakes will
ensure that any problems are discovered and
remedied before the rider's safety is
jeopardised.

6 Check the brake lever and pedal for loose
connections, excessive play, bends, and
other damage. Replace any damaged parts
with new ones (see Chapter 6).

7 Make sure all brake fasteners are tight.

8.3a Measure brake pedal height from the top of the footpe

Check the brake pads for wear (see Sectio
and make sure the fluid level in the reserv
is correct (see Daily (pre-ride) checks). L
for leaks at the hose connections and ch
for cracks in the hoses. If the lever o ped;
spongy, bleed the brakes as describe
Chapter 6.

8 Make sure the brake light operates w
the brake lever or pedal is depressed,
before the rear brake takes effect.

9 If adjustment is necessary, hold the sw
and turn the adjusting nut on the switch b
(see illustration) until the brake ligh
activated when required. If the switch doe
operate the brake lights, check it as descri
in Chapter 8.

10 The frant brake light switch is
adjustable. If it fails to operate prope
replace it with a new one (see Chapter 8).

9 Clutch - check

1 Clutch cable freeplay is measured at

8.3b To adjust the brake pedal height, loosen the locknut

(arrowed) and tum the adjusting bolt

8.9 Hold the switch body and turn the plastic nut (arrowed)
adjust switch position
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9.1 Clutch cable freeplay measurement point

A 1992-95 UK madels, 1992-96 US madels
B 1996-on UK models, 1997-on US models

handlebar lever (see illustration). On 1992-95
UK models and 1992-96 US models, pull the
clutch lever gently towards the handlebar until
al freeplay is taken up and tension is felt in
the cable, then measure the distance from the
lever blade to the lever stock. If this is not
within the specification, the clutch cable must
be adjusted. On 1996-on UK models and
1997-on US models, hold a ruler against the
bal end of the clutch lever, then pull the lever
gently towards the handlebar until all freeplay
is taken up and tension is felt in the cable, and
measure the movement of the lever's ball end
from its original position.

2 Starting at the lever end of the cable,
loosen the locknut and turn the adjuster in or
out as required (see illustration).

3 Don't back the adjuster out too far, if you
canit adjust freeplay 1o specifications with the
handlebar adjuster, loosen the two nuts on
the cable lower adjuster and reposition the
adjuster i its bracket. Re-lock the two nuts to
secure the housing into its final position (see
illustration).

4 Start the bike, release the clutch and ride

-
L
-

. :

9.3 Clutch cable lower adjuster; loosen the nuts (arrowed) to
reposition the cable in its bracket

9.2 Pull back the rubber boot to access the upper adjuster;

loosen the lock wheel (A) and turn the adjuster (B), then tighten

off, noting the position of the clutch lever
when the clutch begins to engage. If it's too
close to the handlebar with freeplay correctly
adjusted, check the cable and clutch
components for wear and damage (see
Chapter 2).

10 Lubrication - general %

o

R

1 Since the controls, cables and various other
components of a motorcycle are exposed to
the elements, they should be lubricated
periodically to ensure safe and trouble-free
operation.

2 The footpegs, clutch and brake levers,
brake pedal, shift fever and side and
centrestand (if equipped) pivots should be
lubricated frequently. In order for the lubricant
to be applied where it will do the most good,
the

the lock wheel

and will usually work its way into the areas
where friction occurs. If motor oil or light
grease is being used, apply it sparingly as it
may attract dirt (which could cause the
controls to bind or wear at an accelerated
rate). Note: One of the best lubricants for the
control lever pivots is a dry-film lubricant
(available from many sources by different
names).

3 To lubricate the throttle cables, clutch cable
and choke cable (i equipped), disconnect the
cable at the lower end, then lubricate the
cable with a pressure lube adapter (see
illustration). See Chapter 3 for the throttle
and choke cable removal procedure and
Chapter 2 for the clutch cable removal
p . Note: Yamaha that
the throttle grip be removed and lubricated
whenever the throttle cables are lubricated.
Refer to the handlebars section of Chapter 5.
4 The cable should be removed

should be
However, if chain and cable lubricant is being
used, it can be applied to the pivot joint gaps

from its housing and lubricated with motor oil
or cable lubricant.

T

10.3 Lubricating a cable with a pressure lube adapter (make sure
the tool seats around the inner cable)
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11 Suspension - check

1 The suspension components must be
maintained in top operating condition to
ensure rider safety. Loose, worn or damaged
suspension parts decrease the vehicle's
stability and control.

Front suspension

2 While standing alongside the motorcycle,
hold the front brake on and push on the
handlebars to compress the forks several
times. See if they move up-and-down
smoothly without binding. If binding is felt, the
forks should be disassembled and inspected
as described in Chapter 5.

3 Carefully inspect the area around the fork
seals for any signs of fork oil leakage (see
illustration). If leakage is evident, the seals
must be replaced as described in Chapter 5.
4 Gheck the tightness of all front suspension
nuts and bolts to be sure none have worked
loose.

Rear suspension

5 Inspect the rear shock for fluid leakage and
tightness of the mounting fasteners. If leakage
is found, the shock should be replaced.

6 Set the bike on its centrestand (if equipped)
or support it securely upright with the rear
wheel off the ground. Grab the swingarm on
each side, just ahead of the axle. Rock the
swingarm from side to side ~ there should be
no discernible movement at the rear. If there's
a little movement or a slight clicking can be
heard, make sure the pivot shaft nuts are
tight. If the pivot nuts are tight but movement
is still noticeable, the swingarm will have to be
removed and the bearings replaced as
described in Chapter 5.

7 Inspect the tightness of the rear suspension
nuts and bolts.

12 Wheels and tyres -
general check

Y

Wheels

1 The cast wheels used on these machines
are virtually maintenance free, but they should
be kept clean and checked periodically for
cracks and other damage. Never attempt to
repair damaged cast wheels; they must be
replaced with new ones.

2 Check the valve stem locknuts to make
sure they are tight. Also, make sure the valve
stem cap is in place and tight. If it is missing,
install a new one made of metal or hard
plastic.

Tyres

3 Check tyre condition and tread depth
thoroughly — see Daily (pre-ride) checks.

11.3 Check above and below the fork
seals (arrowed) for signs of oil leakage

13 Exhaust system - check
N

1 Periodically check all of the exhaust system
joints for leaks and loose fasteners. The lower
fairing (if equipped) will have to be removed to
do this properly (see Chapter 7). If tightening
the clamp bolts fails to stop any leaks, replace
the gaskets with new ones (a procedure which
requires disassembly of the system).

2 The exhaust pipe flange nuts at the cylinder
heads are especially prone to loosening,
which could cause damage to the head.
Check them frequently and keep them tight
(see Chapter 3).

14 Fasteners - check

V.

1 Since vibration of the machine tends to loosen
fasteners, all nuts, bolts, screws, etc. should be
periodically checked for proper tightniess.
2 Pay particular attention to the following:

Spark plugs

Engine oil drain plug

Oil filter

Gearshift lever

Footpegs, sidestand and centrestand (if

equipped)

Engine mount bolts

Shock absorber mount bolts

Front axle and clamp bolt

Rear axle nut

Swingarm pivot shaft nut

2
15.6a Fuel filter location (arrowed) -
1992-95 UK and all US models

3 If a torque wrench is available, use it
with the torque specifications at the beg
of this, or other, Chapters.

4 Should you find certain fastener:
do come loose periodically, ap
non-hardening liquid thread locking ac
the threads and reassemble to the ¢
torque.

15 Fuel system -
check and filter replacement

Warning: Gasoline (petrol) i
extremely flammable, so ta
extra precautions when yoi
work on any part of the fue
system. Don’t smoke or allow open fl,
or bare light bulbs near the work are:
don’t work in a garage where a natur
gas-type appliance (such as a water
heater or clothes dryer) is present. Si
gasoline is carcinogenic, wear latex g
when there’s a possibility of being
exposed to fuel, and, if you spill any
on your skin, rinse it off immediately |
soap and water. When you perform a
kind of work on the fuel system, weai
safety glasses and have a fire extingt
suitable for a Class B type fire (flamm
liquids) on hand.
1 Check the fuel tank, the tank breathe
the fuel tap, the lines and the carburett
leaks and evidence of damage.
2 if carburettor gaskets are feakin
carburettors should be disassemble
rebuilt by referring to Chapter 3.
3 If the fuel tap is leaking, tightenit
screws may help. If leakage persists, t
should be disassembled and repail
replaced with a new one (see Chapter 3
4 If the fuel lines are cracked or oth
deteriorated, replace them with new on
5 Check the vacuum hose connected
fuel tap. If it is cracked or otherwise dar
replace it with a new one.
6 The fuel filter should be re|
periodically. To do so, loosen the
clamps and slide them down the hoses
from the filter. Pry the hoses off each
the filter and connect a new filter in ite
(see illustrations).

15.6b Fuel filter location (arrowe«
1996-on UK models



Every 4000 miles (6000 km) or 6 months 1«15

7 Check that there is no sign of leakage from
the fuel pump. Check that the fuel pump line
connections are secure and on early models
with a vacuum type fuel pump check the
condition of the vacuum hose.

16 Crankcase breather system §
~inspection X
J

1 Remove the fuel tank (see Chapter 3) and
disconnect the large-bore crankcase breather
hose from the rear of the air cleaner housing
(see illustration 12.2c in Chapter 3).
Disconnect the other end of the hose from the
top of the crankcase on the right side (see
illustration 5.8 in Chapter 2).

2 Blow through the hose to clear any
emulsified oil or sludge present and check
that the hose is not pinched at any point nor
perished. If necessary renew the hose.
Reconnect the hose and secure it with the
spring clips.

3 Trace the drain hose from the base of the
air cleaner housing on the left side (see
illustration 12.2a in Chapter 3) and make
sure the hose is clear. Some models have an
in-line filter in the hose - ensure that this is not

blocked.
<

X

a safety

17 Sidestand switch -
operation check

1 The sidestand switch is

component, designed to prevent the
motorcycle being ridden with the sidestand in
the down (extended) position. Conduct the
following test to determine if the side
stand and clutch switches are working
correctly.

2 Make sure that the engine kill switch is in
the RUN position and turn the ignition
(main) switch ON. Shift the transmission into a
gear. Ensure that the sidestand is UP,
then pull in the clutch lever and press the
starter button - the engine should start. If it
doesn't, the clutch switch should be
checked as described in Chapter 8. With the
engine idling and the clutch lever still
held in, extend the sidestand - the engine
should stop. If it doesn't the sidestand switch
should be checked as described in Chap-
ter 8.

Every 8000 miles (12,000 km) or 12 months

18 Engine/transmission oil and %
filter - change §

1 Consistent routine oil and fifter changes are
the single most important maintenance
procedure you can perform on a motorcycle.
The oil not only lubricates the internal parts of
the engine, transmission and clutch, but it
also acts as a coolant, a cleaner, a sealant,
and a protectant. Because of these demands,
the oil takes a terrific amount of abuse and
should be replaced often with new oil of the
recommended grade and type. Saving a little
money on the difference in cost between a
good oif and a cheap oit won't pay off if the
engine is damaged.

2 Before changing the oil and filter, warm up
the engine so the oil will drain easily.

: Warning: Be careful when

draining the oil, as the exhaust
3 Put the

itself can cause sevare burns.

clean drain pan beneath the crankcase drain
plug and filter housing. Remove the oil filler
cap to vent the crankcase and to serve as a
reminder that there is no oil in the engine.

4 If the bike has a lower fairing, remove it (see
Chapter 7).

& Next, remove the drain plug from the
engine (see illustration 2.5) and allow the oil
to drain into the pan. Discard the sealing
washer on the drain plug; it should be
replaced whenever the plug is removed.

6 Make sure the oil drain pan is under the oil
filter, then unscrew the filter element with a
ratchet and filter wrench (see illustrations). If
additional maintenance is planned for this time
period, check or service another component

9 Before refilling the engine, check the old oil
carefully (see Section 2).

10 If the inspection of the il tumns up nothing
unusual, refill the crankcase to the proper
level with the recommended oil and install the
filler cap. Start the engine and let it run for two
or three minutes. Shut it off, wait a few
minutes, then check the oil level. If necessary,
add more oil to bring the level up to the
Maximum mark. Check around the drain plug
and filter housing for leaks.

11 The old oil drained from the engine cannot
be reused in its present state and should be

while the oil is allowed to drain
7 Apply a film of oil to the gasket on the new
filter (see illustration). Thread the filter onto
the adapter and tighten it to the torque listed
in this Chapter’s Specifications.

8 Slip a new sealing washer over the oil drain
plug, then install and tighten it to the torque
fisted in this Chapter's Specifications. Avoid

Ppipes, the engine, and the oil
(it
equipped) or prop it secure»y upright. Place a

18.6a This tool is used to remove the oil
filtes

as damage to the engine case
will result.

disposed of (see Section 2).
19 head bearings - 3%
check and adjustment N

B

1 This vehicle is equipped with caged-ball
type steering head bearings which can
become dented, rough or loose during normal
use of the machine. In extreme cases, wom or
loose steering head bearings can cause
steering wobble that is potentially dangerous.

18.6b you'll need an extension, and
possibly a universal joint adapter, to reach
between the exhaust pipes

18.7 Apply a film of clean engine oil to the
filter gasket (arrowed)
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19.4 Grasp the front wheel and try to pull it
back and fox it moves, the steering
head besrlngs are loose and in need of

adjustment

Check

2To check the bearings, place the
motorcycle on the centrestand and block the
machine so the front wheel is in the air.

3 Point the wheel straight ahead and slowly
move the handlebars from side-to-side, Dents
or roughness in the bearing races will be felt
and the bars will not move smoothly.

4 Next, grasp the wheel and try to move it
forward and backward (see illustration). Any
looseness in the steering head bearings will
be felt as front-to-rear movement of the fork
legs. If play is felt in the bearings, adjust the
steering head as follows:

Adjustment

5 Loosen the lower triple clamp bolts (see
illustration). This allows the necessary
vertical movement of the steering stem in
relation to the fork tubes.

6 Remove the handlebars, steering stem nut
(and washer - later models), upper triple
clamp, ring nut lockwasher, upper ring nut

19.5 Loosen the lower triple clamp bolts
on each fork

and rubber washer (see illustration 7.4a in
Chapter 5, components 12, 11, 3, 4 and 5).
Ad]usl freeplay as described in Step 7 or 8

Canefuny tighten the lower ring nut to
ehmlnate any freeplay, but not so much that

here is any loading on the bearings (see
Ilustraﬂon) After adjustment make sure that
the steering is still able to swing smoothly
from lock-to-lock and all freeplay has been
removed.
8 If the Yamaha service tool (pt no. YU-33975
or 90890-01403) is available this can be
attached to the lower ring nut and a torque
wrench applied to its square hole; the torque
wrench handle must be at 90° to the service
tool and the initial torque figure applied. The
lower ring nut is then slackened one full turn
and retightened to the final torque setting

19.7 The ring nut can be tightened wit
spanner wrench (C-spanner)

check for binding. If there is any, remove
bearings for inspection (see Chapter 5).
10 Install the rubber washer and upper
nut, tightening the nut by hand so that its s
align with those of the lower ring nut. if
don't align, hold the lower ring nut wi
C-spanner and tighten the upper nut agair
until the slots align - be careful not to dis
the bearing freeplay setting. Fit
lockwasher tangs into the nuts slots |
illustration 7.5a in Chapter 5), then fit
upper triple clamp, steering head nut (
washer - later models) and handlebars.
Chapter 5).

11 Recheck the steering head bearing:
play again (see Step 4). The handlel
should move from a full tun to the
opposite turn with just a tap on the end o
handlebar. If necessary, repeat

using the service tool. After make
sure that the steering is still able to swing
smoothly from lock-to-lock and all freeplay
has been removed,

9 Turn the steering from lock to lock and

. Reinstall all
previously removed. Tighten the steering
nut, triple clamp bolts and handlebar bot
the torques listed in the Chapte
Specifications.

Every 12,000 miles (18,000 km) or 18 months

20 Evaporative emission control 5
system (California models 3
only) - check X

1 This system, installed on California models
to conform to stringent emission control
standards, routes fuel vapours from the fuel
system into the engine to be bumed, instead
of letting them evaporate into the atmosphere.
When the engine isn't running, vapaurs are
stored in a carbon canister.

2 To begin the inspection of the system,
remove the seat (see Chapter 7) and fuel tank
(see Chapter 3). Inspect the hoses from the
fuel tank and carburettors to the canister for
cracking, kinks or other signs of detetioration
(see illustration). @

3 Label and disconnect the hoses, then
remove the canisters from the machine.

4 Inspect the canister for cracks or
other signs of damage. Tip the canister so
the nozzle points down. If fuel runs out

of the canister, it is probably dam:
internally, so it would be a good ide
replace it.

Fuel tank

20.2 Evaporative emission control system details
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24.1 Lubricate the swingarm through the
grease fittings (arrowed)

25.5 Remove the bolts and detach the
signal generator cover from the left side of
the engine.. ..

256 ... and turn the crankshaft with a
wrench on the turning bolt to align the
T mark on the timing rotor with the
protrusion on the pick-up coil

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

21 Brake fluid - change §

N
R

1 Refer to the brake bleeding section in
Chapter 6, noting that all old fluid must be
pumped from the fluid reservoir and hydraulic
line before filling with new fluid.

0Id brake fluid is invariably
imuch darker in colour than
new fluid, making it easy to
see when all old fluid has
expelled from the

HAYNES

been

22 Brake master cylinders and
calipers - overhaul §
X

1 Refer to Chapter 6 and dismantle the front
and rear brake calipers and master cylinders.
Inspect the components for wear and
contamination and then rebuild each

25.7 Make sure the cam lobes for no. 1

cylinder point away from each other as

shown (the no. 4 cylinder cam lobes will
point toward each other)

assembly using new seals. Renew the dust
and fluids seals which seal the piston in the
caliper and the piston/seal assembly in the
master cylinder.

25 Valve clearances —
check and adjustment

V

1 The engine must be completely cool for this

Steering head - Ch: :
lubrication §
A

1 Periodic cleaning and repacking of the
steering head bearings is recommended by
the manufacturer. Refer to Chapter 5 for
steering head bearing lubrication and
replacement procedures.

24 Swingarm bearings and rear %
ion pivot points — =
lubrication ‘;ﬁ
1 Lubricate the swingarm bearings through
the grease fittings, using a grease gun (see
illustration). Note that some models may not
be fitted with grease fittings, in which case the
swingarm must be removed for greasing of
the bearings (see Chapter 5).

25.8 Slip a feeler gauge between the cam
lobe and valve adjusting shim - it should
pull out with a slight drag

maintenance procedure, so let the machine sit
overnight before beginning.

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

3 Remove the seat (see Chapter 7) and the
fuel tank (see Chapter 3).

4 Remove the valve cover (see Chapter 2).

5 Remove the signal generator cover to
provide access to the crankshaft rotation bolt
(see illustration).

6 Position the no. 1 piston (at the left side of
the engine) at Top Dead Centre (TDC) on the
compression stroke. Rotate the engine with a
wrench placed on the timing rotor bolt or by
pushing the bike with the transmission in high
gear until the no. 1 and no. 4 cylinder TDC
mark on the timing rotor aligns with the line on
the pick-up coil (see illustration).

7 Now, check the position of the no. 1
cylinder cam lobes — they should be pointing
away from each other (see illustration).
Piston no. 1 is now at TDC compression. If the
cam lobes are pointing toward each other, no.
1 cylinder is at TDC exhaust, in which case
turn the crankshaft one full turn.

8 Start with the no. 1 intake valve clearance
(the intake valve is on the carburettor side of
the engine). Insert a feeler gauge of the
thickness listed in this Chapter's
Specifications between the cam lobe and
valve adjusting shim (see illustration). Pull
the feeler gauge out slowly - you should feel a
slight drag. If there’s no drag, the clearance is
too loose. If there’s a heavy drag, the
clearance is too tight.

9 If the clearance is incorrect, write down the
actual measured clearance. You'll need this
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opposite the T mark is aligned with the
pick-up coil protrusion, no. 2 and 3
cylinders are at TDC; the valves for the
cylinder which is on its compression
stroke can be adjusted

information later to select a new valve
adjusting shim.

10 Now measure the no. 1 exhaust valve
clearance, following the same procedure you
used for the intake valve. Be sure to use a
feeler gauge of the specified thickness and
write down the actual clearances of any
valves that aren’t within the Specifications.

11 Rotate the crankshaft exactly one-half
turn to place piston no. 2 at TDC
compression. The no. 2 and 3 cylinder TDC
mark on the timing rotor should now be
aligned with the line on the pick-up coll (see
illustration). Also, the cam lobes for no. 2
cylinder should now point away from each
other (see illustration 25.7).

12 Measure the clearances of both valves on
cylinder no. 2 and write down any that aren't
within the Specifications.

13 Rotate the crankshaft another half turn to
place cylinder no. 4 at TDC (no. 1 and 4
cylinder TDC mark lined up with the pick-up
coil; no. 4 cam lobes pointing away from each
other). Measure its valve clearances.

14 Rotate the engine another half turn to
place cylinder no. 3 at TDC and measure its
valve clearances.

15 If any of the clearances need to be
adjusted, go to Step 18 or Step 20.

16 If all the clearances were within the
Specifications, go to Step 28.

25.19 Lift the shim out with a magnet

25.17 The valve lifter notch (arrowed)
should be toward the centre of the engine

17 Check the positions of the valve lifter
notches. They should be turned so the intake
and exhaust notches are facing each other
(see illustration).

Adjustment with the Yamaha
valve adjusting tool

18 If you're using the Yamaha valve adjusting
tool (US part no. YM-04125, UK part no.
90890-04125), install the tool on the valve
lifter and press it down so there's a gap
between the shim and cam lobe (see
illustration). Note: Be sure the tool bears
against the lifter only, not the adjusting shim.
19 Take the shim out with a magnet (see
illustration). If necessary, slip a small
screwdriver into the lifter notch, under the
shim, and pry the shim up out of the lifter.

Adjustment with a universal
valve adjusting tool

20 If you don't have access to the special
Yamaha tool, you can use a universal valve
adjusting tool (see illustration).

21 Push the wedge of the valve adjusting tool
between the cam lobe and adjusting shim so
it pushes the lifter down slightly. Slip the
holder between the camshaft and lifter, then
pull out the wedge.

22 Slip the wedge tool between the adjusting
shim and the lifter. This will dislodge the
adjusting shim.

23 Take the shim out with a magnet (see
illustration 25.19).

25.18 The Yamaha valve adjusting

Shim selection

24 Determine the thickness of the shi
removed. It should be marked on the
of the shim (see illustration), but the
way is to measure it with a micrometer.
are available in increments of 0.05 mm
inch); ie a number 200 shim is 2.00 mm
inch) thick and a number 320 shim is 3.
(0130 inch) thick. Note: /f the number
shim does not end in 0 or 5, round it off
nearest zero or 5. For example, If the
on the shim is 258, round it off to 260.
254, round it off to 255.

25 If the clearance (measured and w
down earlier) was too large, you ne
thicker shim. If the clearance was too
you need a thinner shim. Calculat
thickness of the replacement shim by re

to the accompanying charts
illustrations).
26 Install the new shim and rechec

clearance. If it's within the Specificatior
valve is properly adjusted. Note: A
install the shim with the number down a
the valve lifter.

27 Adjust any remaining valves that we
within  the Specifications. Perform
adjustments in the same order as the ¢y
firing order (1-2-4-3).

28 Install the valve cover.

29 Reconnect the negative cable t

battery.
30 Install all components remove
access.

25.20 A universal adjusting tool
(A - wedge, B - holder) can be used to
change the shims

25.24 There’s a thickness mark on
underside of each valve shim (be sur
place the marked side of the shim d

during installation)
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25.25a Intake valve shim selection chart

Valve clearance (cold): 0.11 to 0.15 mm (0.004 to 0.006 inch)
Example: Installed pad is 250
Measured clearance is 0.23 mm (0.009 inch)
Replace 250 pad with 260 pad
Pad numbers (example)

250 is 2.50 mm (0.098 inch) thick

255 is 2.55 mm (0.100 inch) thick
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_INSTALLED PAD NUMBER
260] 265

220
225
2 230
235 240
220225|230| 235|240 245|250 | 255 |
. 41~0.45 [225]2301235(240|245|250 {255 | 260
230|235 240|245 250| 255|260 | 265
235]240| 245(250( 255 | 260| 265270 5/310[315 3:
2401245250255 260 265|270 27" 31532
245250 255 260|265 270| 275 280 28 320
250255260 265|270| 275|280 | 285
255(260( 265 270|275 280| 285|290
260(265]270]275280]285]290[ 295 |
26512701275 280|285/ 2901295300
270|275 2809285290( 295 300| 305
275, 280{285290{ 295 300|305 310|315 | 32¢
2801285/290|295/300|305]310/315/320] 25.25b Exhaust valve shim selection chart
285/290129513001305/31013151320 Valve clearance (cold): 0.21 to 0.25 mm (0.008 to 0.010 inch)
290295/300305|310|315| 320 Example: Installed pad is 250
295/300/305/310/315(320 Measured clearance is 0.32 mm (0.013 inch)
300[305{310{315|320 Replace 250 pad with 265 pad
305/310{315/320 Pad numbers (example)
310[315/320 250 is 2.50 mm (0.098 inch) thick
315/320 255 is 2.55 mm (0.100 inch) thick
320
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g
26.2 Battery positive terminal (left arrow)
and negative terminal (right arrow)

26 Battery - check

Vi

Note: The battery fitted as original equipment
s of the maintenance-free type and therefore
does not require electrolyte level or specific
gravity checks like a conventional battery. It is,
however, advised that you periodically check
that the battery leads are secure and free of
corrosion.

1 Remove the seat (see Chapter 7).

2 Brush off any corrosion from the battery
terminals and tighten them if their connecting
bolts are loose. Smear petroleum jelly over the
metal terminals (with the leads connected) to
prevent future corrosion and fit the plastic
cover over the positive terminal (see
illustration).

3 If the motorcycle will be stored for an
extended time, fully charge the battery and
leave the negative cable disconnected after
the battery is reinstalled.

27 Cylinder compression ~
check {
EN

1 A compression test will provide useful
information about an engine’s condition, and

27.2 Check cylinder compression with a
compression gauge and screw-in type
adapter

if performed regularly, can give warning of
trouble before any other symptoms become
apparent.

2 Refer to the procedure under the Fault
Finding Equipment heading in the Reference
section of this manual (see illustration). The
cylinder compression figure is given in the
Specifications at the beginning of this
Chapter.

28 Fork oil - replacement

V

Note: On 1992-94 models the forks are
equipped with drain screws in the bottom
outer face of each fork slider. On later models
the drain screws are omitted, and the forks
must be removed from the triple clamps to
drain the oil.

1 Move the machine onto the centrestand (if
equipped) or prop it securely upright.

2 On 1992-94 models place a drain pan
under each fork. Remove the fork drain screw
from the bottom of each fork (see illustration
6.2 in Chapter 5). Be prepared for the oil to
shoot out forcefully and position the drain pan
accordingly.

3 Carefully pump the front-end up and down
to remove the remaining oil from the fork.
Return the drain screws to their respective

28.5 Unscrew the fork cap bolt

holes, using new sealing wash
necessary. Tighten them securely.

4 For 1995-on models, slacken off tr
cap bolts at the top of the fork legs
turns, then remove the forks from the
clamps as described in Chapter 5

5 On all models, remove the cap bolt
top of the fork tube (see illustratior
spring will be under a moderate amc
pressure, so be carefull

6 Remove the spacer, spring seat an
spring from the fork tube (see illustrati
in Chapter 5).

7 On 1995-on models, invert the fol
pour the oil out; pump the leg to ex
much oil as possible.

8 On all models pour in the specified 2
of approved fork oil. Slowly pump the fc
and down several times to distribute th
9 Fully compress the forks and use a r
length of welding rod to measure the i
from the top of the fork tube to the oil. Cc
this with the fork oil level specified
beginning of this Chapter and add or re
until the level is correct; it is important t
level is the same in each fork tube.

10 Install the spring, spring seat, spac
cap bolt. Tighten the cap to the torque
in this Chapter’s Specifications, noting 1
1995-on models this is easier once the
have been installed in the triple clamps.
11 On 1995-0n models install the forks
triple clamps (see Chapter 5).



Chapter 2

Engine, clutch and transmission

Camshaft chain tensioner ~ removal and installation 8
Camshafts and lifters — removal, inspection and installation 9

Clutch - removal, inspection and installation
Clutch cable — removal and installation .
Compression check
Connecting rods and bearings - removal, inspection

and installation
Crankcase - disassembly and reassembly .
Crankcase components — inspection and servicing .
Crankshaft and main bearings - removal, inspection

and installation 25
Cylinder block — removal, inspection and installation . .13
Cylinder head ~ removal and installation 10
Cylinder head and valves - disassembly, mspecmn

and reassembly 12
Engine - removal and installation . i 5
Engine and - general . o«
Engine/transmission ol and filter change . see Chapter 1

Engine/transmission oil level check
External shift ism — removal,
General information
Initial start-up after overtfitul .

.see Daily (pre-ride) checks
ion and i ion ... 21

Degrees of difficulty

Main and connecting rod bearings — general note
Major engine repair — general note . .
Oil cooler — removal and installation (1 s)
Oil pan and relief valves — removal, relief valve mspecnon

and installation
Oil pump - removal, inspection and installation .
Operations possible with the engine in the frame .
Operations requiring engine removal
Piston rings - installation
Pistons — removal, inspection and installation
Recommended break-in procedure
$Shift cam and forks - removal, inspection and installation .
Shift pedal and linkage ~ removal and installation
Spark plugs

vl
. see Chapter 1
Starter chain, camshaft chain and guides - removal, inspection

and installation
Starter clutch assembly — removal, inspection and installation .
T i shafts - di i i
Transmission shafts - removal and installation
Valve adjustment
Valve cover - removal and installation .
Valves/valve seats/valve guides - servicing

Fairly easy, suitable
for beginner with
'some experience

Easy, suitable for D
novice with little N

3§ Very difficult, §
N § smauefor_expsnuv§
BN BN or professional EN
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Specifications

General
Bore

Displacement .
Compression ratio

Camshaft
Lobe height (intake)
Standard .
Minimum .
Lobe height (sxhanst)
Standard
Minimum ... .
Base circle ( intake and exhaust)
Standar
Mlnlmum
Bearing oil clsemnce
Journal diameter

Bearing bore .
Camshaft vunoul limit .

Cylinder head, valves and valve springs
Cylinder head warpage limit
Valve stem bend limit
Valve head diameter
Intake .
Exhaust
Valve stem diameter
Standard

Valve margin thickness (intake and exhaust) .
Valve guide inside diameter (intake and exhaust)
Standard .

Valve seat width (intake and exhaust)
Valve face width (intake and exhaust)
Valve seat angles
Valve spring free length (nmake and exhaust)
Outer spring .
Inner spring .
Valve spring installed height (intake and sxhaust)

C ing rods and
Main bearing Oil Clearance . ...............ooueeveeineens
Connecting rod side clearance
Standard
Maximum .
Ccnnectmg rod bearing oil clearance

Maximum i
Crankshaft runout limit

58.5 mm (2.30 inches)
55.7 mm (2.19 inches)
598.8 cc

10to1

35.75 to 35.85 mm (1.404 to 1.411 inches)
35.7 mm (1.4 inches)

35.45 to 35.55 mm (1.396 to 1.400 inches)
35.4 mm (1.4 inches)

27.95 t0 28.05 mm (1.100 to 1.104 inches)
27.9 mm (1.1 inches)

0.020 to 0.054 mm (0.0008 to 0.0021 inch)
24.967 to 24.980 mm (0.9830 ta 0.9835 inch)
25,000 to 25.021 mm (0.9843 10 0.9859 inch)
0.05 mm (0.002 inch)

0.08 mm (0.0012 inch)
0.03 mm (0.0012 inch)

29.9 to 30.1 mm (1.177 to 1.185 inches)
25.9 to 26.1 mm (1.020 to 1.028 inches)

4.975 to 4.990 mm (0.1959 to 0.1965 inches)
4.960 to 4.975 mm (0.1953 to 0.1959 inches)

4.945 mm (0.195 inch)
4.920 mm (0.194 inch)

0.010 to 0.037 mm (0.0004 to 0.0015 inch)
0.025 to 0.052 mm (0.0010 to 0.0020 inch)
0.10 mm (0.004 inch)

1.0 mm (0.039 inch)

5.000 to 5.012 mm (0.1968 to 0.1973 inch)

5.045 mm (0.199 inch)

5.020 mm (0.198 inch)

0.9 to 1.1 mm (0.035 to 0.043 inch)
2.26 mm (0.089 inch)

45, 60, 75-degrees

38.52 mm (1.52 inches)
38.33 mm (1.51 inches)

33.4 mm (1.31 inches)
32.5 mm (1.28 inches)
1.7 mm (0.067 inch)
see Chapter 1

0.014 to 0.053 mm (0.0006 to 0.0021 inch)

0.160 to 0.262 mm (0.0063 to 0.0103 inch)
0.5 mm (0.020 inch)

0.026 0 0.060 mm (0.0010 to 0.0024 inch)
0.08 mm (0.003 inch)
0.03 mm (0.0012 inch)
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Cylinder block
Bore diameter
Taper limit .
Out of round limit .

Bore measuring points

Pistons
Piston diameter

58.505 to 58.545 mm (2.3033 to 2.3049 inches)
0.05 mm (0.002 inches)

0.01 mm (0.0004 inch)

Top, centre and bottom

58.47 to 58.51 mm (2.302 to 2.304 inches)
Diameter measuring point . 4.0 mm (5/32 inch) from bottom of skirt
Piston-to-cylinder clearance

Standard ..

0.025 to 0.045 mm (0.0010 to 0.0018 inch)

Maximum . 0.15 mm (0.006 inch)
Ring side clearance
Top ring
Standard . . 0.035 to 0.070 mm (0.0014 to 0.0028 inch)
Maximum . 0.15 mm (0.006 inch)
Second ring
Standard 0.02 to 0.06 mm (0.0008 to 0.0024 inch)
Maximum 0.15 mm (0.006 inch)
Qilring . ... Not specified
Ring thickness
Topring ... . 1.0 mm (0.0394 inch)
Second ring 1.2 mm (0.047 inch)
0il ring (spacer and rails) . 2.8 mm (0.1 inch)
Ring end gap
Top ring

Standard (1998 UK models) .
Standard (all other models)

0.1 to 0.2 mm (0.004 to 0.008 inch)
0.15 to 0.30 mm (0.006 to 0.012 inch)

Maximum 0.7 mm (0.028 inch)
Second ring
Standard . . 0.15 to 0.35 mm (0.006 to 0.014 inch)
Maximum . 0.7 mm (0.028 inch)
QOiling ... . - 0.20 to 0.70 mm (0.008 to 0.028 inch)
Lubrication system
Ol pump
Inner to outer rotor clearance
o O R 0.09 to 0.15 mm (0.0035 to 0.0059 inch)
T I T 0.2 mm (0.008 inch)
Outer rotor to housing clearance
Standard . . 0.03 to 0.08 mm (0.0012 to 0.0031 inch)
Maximum . 0.15 mm (0.006 inch)
Bypass valve setting pressure . 0.78to 1.17 Bars (11.4 to 17.1 psi)
Relief valve opening pressure 4.4 10 5.38 Bars (64 to 78.2 psi)
Oil pressure (hot) 0.78 Bars (1.4 psi) at 1200 rpm
Clutch
Friction plate thickness

2.9t03.1 mm (0.114 to 0.122 inch)
2.7 mm (0.106 inch)

1.5 t0 1.7 mm (0.060 to 0.067 inch)
0.15 mm (0.006 inch)

42.8 mm (1.69 inches)
Minimum . 41.8 mm (1.65 inches)

Transmission

Driveshaft and mainshaft runout limit .
Shift fork guide bar bend limit .
Primary reduction ratio
Gear ratios (no. of teeth)

0.08 mm (0.0031 inch)
0.08 mm (0.0031 inch)
23/24 x 65/28 (2.225)

2783 (41/15T)
1.778 (32/18T)
1.333 (28/21T)
1.074 (29/27T)
0913 (21/23T)
0.821 (22/28T)
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Torque settings

Cam chain tensioner cap bolt
Cam chain tensioner mounting bolts .
Camshaft bearing cap bolts
Camshaft sprocket bolts .
Clutch boss nut .
Clutch cover bolts
Clutch pressure plate bolts .
Connecting rod cap nuts .
Crankcase bolts .
Crankcase plugs (M1 0)
Cylinder block to crankcase nut .
Cylinder block to cylinder head nuts
Cylinder head cap nuts
Englne mount bolts

Oif ﬂnar adapter bolt .
Oil pan mounting bolts .
Oil pick-up bolts . . .. :
Oil pump assembly screw .
Oil pump mounting screws .
Ol pump screws . .. ... .
Primary drive gear nut .
Shift cam retaining plate screws
Shift cam stopper screw
Shift lever pinch bolt .
Shift pedal linkage Iocknuts
Starter chain guide bolts ..
Starter chain tensioner bolts
Starter clutch Allen bolts .
Valve cover bolts
Oil cooler adapter central bolt
Oil cooler banjo bolts (at radiator) . .
Oil cooler radiator mounting bolt nut
il cooler pipes-to-adapter bolts
Qil cooler clamp plate bolt

20 Nm (168 in-Ibs)
10 Nm (86 in-lbs)

10 Nm (86 in-lbs) (1)
24 Nm (17 ft-lbs)

70 Nm (50 ft-lbs)

10 Nm (86 in-lbs)

8 Nm (70 in-lbs)

25 Nm (18 ft-Ibs) (2)
24 Nm (17 ft-Ibs) (3)
12 Nm (105 in-Ibs)
20 Nm (168 in-Ibs)
10 Nm (86 in-lbs)
22 Nm (16 ft-Ibs) (3)

60 Nm (43 ft-Ibs)
88 Nm (64 ft-lbs)
50 Nm (36 ft-{bs)

10 Nm (86 in-Ibs)
10 Nm (86 in-Ibs)

7 Nm(61 in-lbs)

7 Nm (61 in-lbs)

7 Nm (61 in-lbs)

50 Nm (36 ft-lbs)

7 Nm (61 in-Ibs) (4)
22 Nm (16 ft-lbs) (4)
10 Nm (86 in-lbs) (4)
10 Nm (86 in-Ibs)

8 Nm (70 in-lbs) (4)
10 Nm (86 in-Ibs) (4)
25 Nm (18 ft-Ibs)

10 Nm (86 in-lbs)
50 Nm (36 ft-Ibs)
32 Nm (24 ft-Ibs)
10 Nm (86 in-Ibs)
10 Nm (86 in-lbs)
10 Nm (86 in-Ibs)

1 Apply engine ol to the threads and tighten evenly in three sta

2 Apply molybdenum disulphide grease to the threads and tighten /n a continuous motion.
3 Apply engine oil to the threads and tighten in the specified sequence (see text).

4 Apply non-permanent thread locking agent to the threads.

1 General information

The engi&/transmission is an air-cooled,
in-line four cylinder unit. The valves (one
intake and one exhaust per cylinder) are
operated by double overhead camshafts

spring, wet multi-plate type and is gear-dri
off the crankshaft. The transmission is a six-
speed, constant-mesh unit.

Operations possible with
engine in the frame

the

The and listed

which are chaln driven off the The
ion assembly is

"orn aluminium alloy. The crankcase is

divided horizontally.

The crankcase incorporates a wet sump,
pressure-fed lubrication system which uses a
gear-driven, single-rotor oil pump, an oil filter,
relief valves and an oil level switch. Also
contained in the crankcase is the starter
motor clutch.

Power from the crankshaft is routed to the
transmission via the clutch, which is of the coil

below can be removed without having to

remove the engine from the frame. If,

however, a number of areas require attention

at the same time, removal of the engine is

recommended.

Gear selector mechanism external
components

Starter motor

Alternator

Valve cover,
Cam chain tensioner
Cylinder head

Cylinder block and pistons

and lifters

3
Operations requiring engine

It is necessary to remove
engine/transmission assembly from the
and separate the crankcase halves tc
access to the following components:

Oil pan and relief vaives

Crankshaft, connecting rods and bean

Transmission shafts

Shift cam and forks

Camshatt chain and starter chain

Starter clutch and idle gears
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4 Major engine repair -
general note

1 Itis not always easy to determine when or if
an engine should be completely overhauled,
as a number of factors must be considered.

2 High mileage is not necessarily an
indication that an overhaul is needed, while
low mileage, on the other hand, does not
preclude the need for an overhaul. Frequency
of servicing is probably the single most
important consideration. An engine that has
regular and frequent oil and filter changes, as
well as other required maintenance, will most
likely give many miles of reliable service.
Conversely, a neglected engine, or one which
has not been broken in properly, may require
an overhaul very early in its life.

3 Exhaust smoke and excessive oil
consumption are both indications that piston
fings and/or valve guides are in need of
attention. Make sure oil leaks are not
responsible before deciding that the rings and
quides are bad. Refer to Chapter 1 and
perform a cylinder compression check to
determine for certain the nature and extent of
the work required.

4 Ifthe engine is making obvious knocking or
rumbling noises, the rod and/or

engine is being overhauled, other components
such as the carburettors and the starter motor
can be rebuilt also. The end result should be a
like-new engine that will give as many trouble-
free miles as the original.

7 Before beginning the engine overhaul, read
through all of the related procedures to
familiarise yourself with the scope and
requirements of the job. Overhauling an
engine is not all that difficult, but it is time
consuming. Plan on the motorcycle being tied
up for a minimum of two weeks. Check on the
availability of parts and make sure that any
necessary special tools, equipment and
supplies are obtained in advance.

8 Most work can be done with typical shop
hand tools, although a number of precision
measuring tools are required for inspecting parts
to determine if they must be replaced. Often a
dealer service department or motorcycle repair
shop will handle the inspection of parts and offer
advice conceming reconditioning and
replacement. As a general rule, time is the
primary cost of an overhaul so it doesn't pay to
install worn or substandard parts.

9 Any machine shop type operations (valve
job, resurfacing, cylinder boring, etc.) should
be performed by a speciality shop familiar
with motorcycle applications.

10 As a final note, to ensure maximum life
and minimum trouble from a rebuilt engine,

main bearings are probably at fault.

5 Loss of power, rough running, excessive
valve train noise and high fuel consumption
rates may also point to the need for an
overhaul, especially if they are all present at
the same time. If a complete tune-up does not
remedy the situation, major mechanical work
is the only solution.

6 An engine overhaul generally involves
restoring the internal parts to the specifications
of anew engine. During an overhaul the piston
rings are replaced and the cylinder walls are
bored and/or honed. If a rebore is done, then
new pistons are also required. The main and
connecting rod bearings are generally replaced
with new ones and, if necessary, the crankshaft
is also replaced. Generally the valves are
serviced as well, since they are usually in less
than perfect condition at this point. While the

5.8 Remove the crankcase ventilation
hose and disconnect the ground (earth)
cable (arrowed)

ything must be with care in a
spotlessly clean environment.

5 Engine - %
removal and installation N
N

Note: Engine removal and installation should
be done with the aid of an assistant to avoid
damage or injury that could occur if the engine
is dropped. A hydraulic floor jack should be
used to support and lower the engine if
possible (they can be rented at low cost).

Removal

1 Set the bike on its centrestand (if equipped)
or support it securely upright.

2 Remove the upper fairing (and lower fairing,
if equipped) (see Chapter 7).

5.16a Support the engine with a jack and a
block of wood .

3 Remove the fuel tank (see Chapter 3).
4 Drain the engine oil and remove the oil filter
(see Chapter 1). On 1996-on UK models,
disconnect the oil pipes from the cooler unit
and remove the oil cooler radiator from the
frame (see Section 32).
5 Disconnect both battery cables from the
battery.
Warning: Always disconnect the
negative cable first and
reconnect it last to prevent a
battery explosion. Remove the battery and
battery case (see Chapter 8).
6 Remove the exhaust
Chapter 3).
7 Remove the air cleaner housing, fuel pump,
carburettors and intake manifolds (see Chap-
ter 3) and plug the intake openings with rags.
8 Remove the crankcase ventilation hose and
unbolt the battery ground (earth) cable (see
illustration).
9 Refer to Chapters 4 and 8 and disconnect
the following electrical connectors:
a) Alternator
b) Pick-up coil
¢) Neutral switch
d) Oil level switch
e) Starter motor
1 Sidestand switch
10 Remove the starter motor (see Chapter 8).
11 Remove the oil cooler and lines, if
applicable (see Section 32).
12 If you're working on a California model,
unbolt the evaporative emission canister and
secure it with a piece of wire so it's out of the

system (see

13 Remove the clutch cable (see Section 19).
14 Remove the shift pedal (see Section 20).
15 Remove the engine sprocket cover and
engine sprocket (see Chapter 5). It isn't
necessary to remove the drive chain completely,
but if the engine sprocket is difficult to remove,
loosen the rear axle nut and chain adjusters,
then push the rear wheel forward to create slack
in the chain (see Chapter 1 for details).

16 Place a floor jack and a wood block
beneath the oil pan and raise the jack just
enough to support the oil pan (see

illustration). Pad the frame with rags so it
won't be scratched when the engine is
removed (see illustration).

. . and pad the frame with a thick
layer of rags so it won't be scratched as
the engine is removed
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5.17a With the engine supported by a jack, 5.17b...lower front. ..
remove the engine mounting bolts at the

upper front. ..

17 Remove the engine front and
mounting bolts (see illustrations).
18 Make sure no wires or hoses are still

attached to the engine assembly.

f Warning: The engine is heavy

rear 19 Raise the engine so that the oil pan is level
with the frame, then slide the engine out
through the right side of the frame and set it
on the floor.

Installation
20 Installation is the reverse of removal. Note
the following points:
a) Don't tighten any of the engine mounting
bolts until they all have been installed.
b) Use new gaskets at all exhaust pipe

and may cause injury if it falls.
Be sure it’s securely supported.
Have an assistant help you
steady the engine as you
remove it.

¢) Tighten the engine mount bolts to the
torques listed in this Chapter's
Specifications.

o) Adjust the dive chain, clutch and throttle
cables following the procedures in
Chapter 1.

e) Refill the engine with oil.

6 Engine désassemhly and

reassem
general information

6.2a A selection of brushes is required for
cleaning holes and passages in the engine
companents

1 Before disassembling the engine, clean the
exterior with a degreaser and rinse it with
water. A clean engine will make the job easier

5.47c ... and rear (arrowed)

and prevent the possibility of getting dirt
the internal areas of the engine.

2 In addition to the precision measuring.
mentioned earlier, you will need a to
wrench, a valve spring compressor, \
spring compressor adapter, oil gz
brushes, a piston ring removal and install
tool, a piston ring compressor and a cl
holder tool (which is described in Sectior
Some new, clean engine oil of the co
grade and type, some engine assembly
(or moly-based grease), a tube of Yan
bond or equivalent, and a tube of

(silicone) sealant will also be requ
Although it may not be considered a

some Plastigauge (type HPG-1) should
be obtained to use for checking bearin
clearances (see illustrations).

3 An engine support stand make from ¢
lengths of 2 x 4's bolted together will faci
the disassembly and reassembly proced
(see illustration). The perimeter of the m
should be just big enough to accommo
the engine oil pan. If you have an autom
type engine stand, an adapter plate ca
made from a piece of plate, some angle
and afew nuts and bolts.

6.2b Type HPG-1 Plastigauge is needed to check the crankshaft,
connecting rod and camshaft oil clearances

6.3 An engine stand can be made from short lengths of 2 x
wood and lag bolts or nails
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7.5 Remove the valve cover bolts

4 When disassembling the engine, keep
‘mated' parts together (including gears,
cylinders, pistons, valves, etc. that have been
in contact with each other during engine
operation). These ‘mated’ parts must be
reused or replaced as an assembly.
5 Engine/transmission disassembly should
be done in the following general order with
reference to the appropriate Sections.

Remove the camshafts

Remove the cylinder head

Remove the cylinder block

Remove the pistons

Remove the clutch

Remove the oil pan

Remove the external shift mechanism

Remove the alternator and starter (see
Chapter 8)

Separate the crankcase halves

Remove the crankshaft and connecting
rods

7.7 Replace the upper cam e guide
inside the valve cover if it's worn or
damaged

cooler radiator in place on 1996-on UK
models, remove it as described in Section 32.
6 Lift the cover off the cylinder head. If it's
stuck, don't attempt to pry it off ~ tap around
the sides with a plastic hammer to dislodge it.
Note: Pay attention to the locating dowels as
you remove the cover - if they fall into the
engine, major disassembly may be required to
get them out.

Installation

7 Peel the rubber gasket from the cover. If it's
cracked, hardened, has soft spots or shows
signs of general deterioration, replace it with a
new one. Inspect the upper cam chain guide
inside the valve cover and replace it if it's

7.9 Be sure the gasket seats securely in
the groove

8 Camshaft chain tensioner -

removal and installation §
£

Removal

1 Loosen the tensioner cap bolt while the
tensioner is still installed (see illustration).

2 Remove the tensioner mounting bolts and
take it off the engine.

3 Remove the cap, sealing washer and spring
from the tensioner. Check the tensioner parts
for wear and damage and replace them as
necessary.

wormn or damaged (see i
8 Clean the mating surfaces of the cylinder
head and the valve cover with lacquer thinner,
acetone or brake system cleaner.

9 Install the gasket to the cover. Make sure it
fits into the cover groove (see

Remove the

Remove the shift cam/forks

Remove the starter clutch and idle gears
6 Reassembly is accomplished by reversing
the general disassembly sequence.

7 Valve cover -
removal and installation

Vi

Note: The valve cover can be removed with
the engine in the frame. If the engine has been
removed, ignore the steps which don't apply.
Removal

1 Set the bike on its centrestand (if equipped)
or support it securely upright.

2 Remove the seat (see Chapter 7).

3 Remove the fuel tank, air cleaner housing
and carburettors (see Chapter 3).

4 Disconnect the spark plug wires from the
plugs (see Chapter 1).

5 Remove the valve cover bolts (see
illustration). Loosen the bolts in a criss-cross
pattern, 1/4 turn at a time, until all of the bolts
are loose, then remove the bolts and their
rubber seals. If access is difficult with the oil

illustration).
10 Position the cover on the cylinder head,
making sure the gasket doesn’t slip out of

place.
11 Check the rubber seals on the valve cover
bolts, replacing them if necessary. Install the
bolts with their seals and washers, tightening
them evenly to the torque listed in this
Chapter's Specifications.

12 The remainder of is the reverse

4 Check the sealing washer on the adjusting
bolt for cracks or hardening. It's a good idea
to replace this washer whenever the tensioner
cap is removed.

5 Lift the tensioner latch, compress the
tensioner piston into the body and release the
latch to hold the piston in (see illustration).

6 Install the tensioner on the cylinder block,
using a new gasket. The latch and the ratchet
teeth on the tensioner must face down.
Caution: The tensioner will fit into the
engine upside down, but the tensioner
body will crack if the bolts are tightened in
this position.

of removal.

8.1 Loosen the tensioner cap bolt (A) and
remove the tensioner mounting bolts (B)

8.5 Lift the latch (arrowed), compress the
tensioner piston and release the latch - the
piston must be retracted like this to
prevent damage when the tensioner is
installed (also, the latch must face down
when installing the tensioner)
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7 Tighten the mounting bolts to the torq
listed in this Chapter's Specifications.
8 Install the tensioner spring, sealing wast
and cap. Tighten the cap bolt to the torq
listed in this Chapter's Specifications.

9 Camshafts and lifters -
removal, inspection and
installation

Note: This procedure can be performed w

9.6 The camshatt bearing end caps are the engine in the frame.

numbered (left arrow), the inner caps have L& - Camshafts
an arrow pointing to the clutch end of the N . -
engine (right arrow) and all caps are 9.8a Lift the chain off the sprocketsand ~ Removal
marked | or E for intake or exhaust . . . remove the camshafts 1 Set the bike on its centrestand (if equipps

or support it securely upright.

2 Remove the valve cover (see Section 7). (
1996-on UK models removal of the oil coo
radiator is advised for easier access to t
camshafts (see Section 3:
3 Turn the engine to position no. 1 cylinder
TDC (top dead centre) on the compressi
stroke (see Chapter 1, Valve clearances
check and adjustment). To ease reassemt
make alignment marks on the sprocke
chain and camshafts with a felt pen. The no
cam lobes will face each other when no
cylinder is at TDC (see illustration 25.7
Chapter 1).

4 Remove the camshaft chain tensioner (s
Section 8).

5 If you're planning to remove the sprocki
from the camshafts, hold the camshafts frc
turning with an open-end wrench on t
camshaft hex and foosen the sprocket bol
The sprockets need not be removed unle
the sprockets or camshafts are bei
replaced.

6 Loosen the camshaft bearing cap bolts
the intake and exhaust camshafts, a little a
time, working from the outside toward 1
centre, until all of the bolts are loose (s
illustration).

Caution: If the bearing cap bolts aren’t
loosened evenly, the camshaft may bind,
Note that each bearing cap is labelled w
the letter | for intake or E for exhaust an(
the no. 1 and no. 4 bearing caps are
numbered.

7 Remove the bolts and lift off the bearl
caps. The dowel pins may come off w
the caps or stay in the engine - don't Ic
them.

8 Slip the camshafts out of the chain, tr
remove them (see illustrations).

9 While the camshafts are out, don't allow !

9.8b Camshafts, valves and cam chain tensioner ~ exploded view chain to go slack — the chain may fall and b
1 Cam sprocket 8 Exhaust camshaft 14 Outer valve spring between the crankshaft and case, wh
2 Intake camshaft 9 Valve adjusting shim 15 Valve spring seat could damage these components. Tie 1
3 Cam chain tensioner 10 Valve lifter 16 Valve stem oil seal chain up with a piece of wire to prevent it fn
4 Exhaust side chain guide 11 Valve keepers/collets 17 Intake valve dropping down into the crankcase. Al
5 Cam chain 12 Valve spring retainer 18 Exhaust valve cover the top of the cylinder head with a |
6 Intake side chain guide 13 Inner valve spring 19 Gasket to prevent foreign objects from falling into
7 Upper chain guide engine.
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“a

9.0 Lift out the exhaust-side cam chain
guide

10 Lift out the exhaust side chain guide (see
illustration).

Inspection

Note: Before replacing camshafts or the
cylinder head and bearing caps because of
damage, check with local machine shops
specialising in motorcycle engine work. In the
case of the camshafts, it may be possible for
cam lobes to be welded, reground and
hardened, at a cost far Jower than that of a
new camshaft. If the bearing surfaces in the
cylinder head are damaged, it may be possible
for them to be bored out to accept bearing
Inserts. Due to the cost of a new cylinder head
tis recommended that all options be explored
befors condernning it as trash!

11 Inspect the cam bearing surfaces of the
head and the bearing caps. Look for score
marks, deep scratches and evidence of
spalling (a pitted appearance).

12 Check the camshaft bearing surfaces and
lobes for heat discoloration (blue
appearance), score marks, chipped areas, flat
spots and spalling (see illustrations).
Measure the height of each lobe with a
micrometer (see illustration) and compare
the results to the minimum fobe height fisted

9.12a Check the journal surfaces of the
camshaft for scratches or wear

caps with a clean, lint-free cloth, then lay the
cams in place in the cylinder head.
14 Cut eight strips of Plastigauge (type
HPG-1) and lay one piece on each bearing
journal, parallel with the camshaft centreline.
15 Make sure the bearing cap dowels are
installed. Install the bearing caps in their
proper positions. The arrows on the caps
must face toward the right side of the engine.
The numbers on the cap must correspond
with the cylinder number (1 through 4,
counting from the left side of the engine). The
caps labelled | must go on the intake side of
the engine and the caps labelled E must go on
the exhaust side. Tighten the bolts in three
steps to the torque listed in this Chapter's
Specifications.
Caution: Tighten the bearing caps evenly
to specifications. While tightening, DO
NOT let the camshafts rotate! Use an open
end wrench on the hex to hold them
steady.
16 Now unscrew the boits evenly, a little at a
time, and carefully lift off the bearing caps.
17 To determine the oil clearance, compare
the crushed Plastigauge (at its widest point)
on each journal to the scale printed on the
i container (see illustration).

in this Chapter's If damage is
noted or wear is excessive, the camshaft must
be replaced.

13 Next, check the camshaft bearing oil
clearances. Clean the camshafts, the bearing
surtaces in the cylinder head and the bearing

Compare the results to this Chapter's
Specifications. If the oil clearance is greater
than specified, measure the diameter of the
cam bearing journal with a micrometer (see
illustration). If the journal diameter is less

9.12b Check the lobes of the camshaft for

wear - here’s a good example of damage

‘which will require replacement (or repair)
of the camshaft

9.12c Measure the height of the camshaft
lobes with a micrometer

than the specified limit, replace the camshaft
with a new one and recheck the clearance. If
the clearance is still too great, replace the
cylinder head and bearing caps with new
parts (see the Note that precedes Step 11).
18 Except in cases of oil starvation, the
camshaft chain wears very little. If the chain
has stretched excessively, which makes it
difficult to maintain proper tension, replace it
with a new one (see Section 27).

19 Check the sprockets for wear, cracks and
other damage, replacing them if necessary. If
the sprockets are worn, the chain is also
worn, and also the sprocket on the crankshaft
(which can only be remedied by replacing the
crankshaft). If wear this severe is apparent,

N

9

9.17a Compare the width of the crushed Plastigauge to the

scale (1) on the Plastigauge container to obtain the clearance

9.17b Measure the camshaft bearing journals with a micrometer
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9.24a The camshafts are marked | for intake and E for exhaust

the entire engine should be disassembled for
inspection.

20 Check the upper chain guide (see
Section 27) and exhaust side chain guide for
wear or damage. If they're worn or damaged,
the chain may be worn out or improperly
adjusted. Replacement of the chain
requires removal of the crankshaft (see
Section 25).

Installation

21 Make sure the crankshaft is still at no. 1
TDC (refer to Chapter 1, Valve clearances ~
check and adjustment).

22 Install the camshaft sprockets if they were
removed and tighten the bolts to the torque
listed in this Chapter's Specifications.

23 Make sure the bearing surfaces in the
cylinder head and the bearing caps are clean,
then apply a light coat of engine assembly
lube or moly-based grease to each of them.
24 Apply a coat of moly-based grease to the
camshaft lobes. Make sure the camshaft
bearing journals are clean, then lay the
camshafts in the cylinder head. The camshaft
with the | mark goes on the intake side (the
same side as the carburettors) and the
camshaft with the EX mark goes on the
exhaust side (see illustration). Make sure the
small punch mark on each camshaft (next to
the no. 2 bearing cap) is straight up (see
illustration).

25 Carefully set all of the bearing caps in
place with the small arowhead cast in the top
of each cap pointing toward the right (clutch)
end of the engine. Make sure the caps are in
their proper positions.

a) Al caps are marked with the letter |
(intake) or E (exhaust). Intake caps go on
the intake side of the engine (closest to
the carburettors). Exhaust caps go on the
exhaust side of the engine (closest to the
exhaust ports).

b) The no. 1 caps (at the left end of the
engine) are marked with the number 1
next to the letter | or E.

be

9.24b With the camshaft at TDC, the punch mark (left arrow
le through the hole in the bearing cap (right arroy

(camshaft and bearing cap removed for clarity)

¢) The no. 2 and no. 3 caps are don't have
number marks, but can be distinguished
from each other by their shapes.

d) The no. 4 caps (at the right end of the
engine) are marked with the number 4
next to the letter | or E.

26 Tighten the caps evenly, in three stages,
to the torque listed in this Chapter's
Specifications.

27 Recheck the camshaft alignment mark
(small punch mark) on the exhaust camshatt.
It should be aligned with the hole in the top of
the no. 2 bearing cap (see illustration 9.24b).
Once you've done this, engage the sprocket
with the cam chain. The sprocket should rest
against its mounting flange on the camshatt,
but don't install the sprocket bolts yet.

28 Turn the exhaust sprocket clockwise
(viewed from the left end of the engine) to
eliminate all slack in the cam chain. While the
punch mark on the intake camshaft is aligned
with the hole in the no. 2 bearing cap, install
the sprocket bolt in the exposed hole and
tighten it slightly with a wrench. Note: /f the
sprocket bolt holes don't line up, reposition
the sprocket in the cam chain.

29 Rotate the intake sprocket clockwise
(viewed from the left side of the engine) to
take up all the slack in the chain. Make sure
the camshaft punch marks are still aligned
with the holes in the no. 2 bearing caps, then
install the sprocket bolt in the exposed hole
and tighten it slightly with a wrench. If the bolt
holes aren't lined up properly, disengage the
sprocket from the chain and make the needed
adjustment.

30 Recheck to make sure all timing
marks - those on the signal generator,
camshafts and no. 2 bearing caps - are
aligned correctly.

Caution: If the marks are not aligned
exactly as described, the valve timing will
be incorrect and the valves may contact
the pistons, causing extensive damage to
the engine. Be sure to recheck the timing

mark on the signal generator to make
it hasn’t shifted.

31 Pour clean engine oil over the cam
and along the camshafts. Use enough
flows down onto the sprockets and the
area.

32 Install the exhaust side cam chain
and cam chain tensioner.

33 Turn the engine slowly counterclo
with a wrench on the crankshatt turning

you feel a sudden increase in resistance
turning. The valves may be hitting the
due to incorrect assembly. Find the pr
and fix it before tuming the engine any fi
or serious damage may occur. Once

check the alignment of the camshaft

marks with the holes in the no. 2 bearin
and the crankshaft timing marks.

34 Continue turning until the rem
camshaft sprocket bolt holes are ex
Install the remaining two sprocket bol
tighten all four bolts to the torque listed
Chapter's Specifications.

35 The remainder of installation is the r
of removal.

Valve lifters

Removal

36 Remove the camshafts followin
procedure given above. Be sure to
tension on the camshaft chain.

37 Make a holder with a separate sect
sach fifter and its valve adjusting shim ;
carton or box will work). Label the se
according to cylinder number (1, 2, 3 or
whether the lifter belongs with an int
exhaust valve. The lifters form a wear
with their bores and must be returned t
original locations if reused.

38 Label each lifter and shim set an
each lifter out of the bore with a
together with its valve adjusting shin
illustration). If the lifters are stuck, spr
area around them with carburettor c
and let it soak in. Place the lifters in of
their holder or box.
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9.38 Mark the lifters and shims wif

Inspection

39 Check the lifters and their bores for wear,
scuff marks, scratches or other damage.
Yamaha doesn't provide specifications or
wear tolerances for the lifters or their bores,
but if the bores are seriously out-of-round or
tapered, replace the lifters and cylinder head
asaset

Instalfation

40 Coat the lifters and their bores with clean
engine oil. Place a small dab of moly-based
grease or assembly lube onto the adjusting
shims prior to camshaft reinstallation

41 The remainder of installation is the reverse
of the removal steps.

Y

Vi

4

10 Cylinder head -
removal and installation

Caution: The engine must be completely
cool before beginning this procedure or
the cylinder head may become warped.

10.10 Cylinder head nut TIGHTENING sequence

a felt tip pen to identify their
locations, then remave the lifters from their bores

Note: This procedure can be performed with
the engine in the frame. If the engine has been
removed, ignore the steps which don’t apply.

Removal

1 Remove the valve cover (see Section 7). On
1996-on UK models remove the oil cooler
radiator (see Section 32).

2 Remove the exhaust
Chapter 3).

3 Tum the engine to position no. 1 cylinder at
TDC compression (see Chapter 1, Valve
clearances ~ check and adjustment).

4 Remove the camshaft chain tensioner (see
Section 8).

5 Remove the camshafts (see Section 9).

6 The lifters can be left in their bores or
removed (see Section 9). If you're planning
work that includes turning the head upside
down, such as valve service or measuring the
gasket surface warpage, remove the lifters.

7 Remove the exhaust-side cam chain guide
(see Section 9).

8 Remove the nuts and washers from the
front of the cylinder head (see iffustration).

system  (see

10.8 Remove the nuts and washers attaching the front of the
head to the cylinder block (also remove the two nuts on the other
side of the head)

9 Remove the nuts and washers from the rear
of the cylinder head.

10 Loosen the cylinder head nuts, 1/2 turn at
a time, working in the reverse of the tightening
sequence (see illustration).

11 Once all of the nuts are loose, remove the
nuts and washers. The two washers on the
right (clutch) end of the engine are copper.
The others are steel.

12 Pull the cylinder head off the cylinder
block studs. If the head is stuck, tap up with a
rubber mallet to jar it loose, or use two
wooden dowels inserted into the intake or
exhaust ports to rock the head back and forth
slightly (its movement will be limited by the
studs). Don't attempt to pry the head off by
inserting a screwdriver between the head and
the cylinder block — you'll damage the sealing
surfaces.

13 Lift the head gasket off the cylinder block.
Stuff a clean rag into the cam chain tunnel to
prevent the entry of debris.

14 Remove the dowel pins and O-rings (see
illustration).

15 Check the cylinder head gasket and the

10.14 Remove the dowel pins and O-rings from the comners of the

cylinder block (arrowed)
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mating surfaces on the cylinder head and
block for leakage, which could indicate
warpage. Refer to Section 12 and check the
flatness of the cylinder head.

16 Clean all traces of old gasket material
from the cylinder head and block. Be careful
not to let any of the gasket material fall into
the crankcase, the cylinder bores or the ol
passages.

Installation

17 Install the dowels on the cylinder head
studs. Use new O-rings on the two studs at
the clutch end of the block (see
illustration 10.14).

18 Lay the new head gasket in place on the
cylinder block. The gasket only goes one way;
if all of the holes don't line up with the holes in
the cylinder block, the gasket is upside down.
Never re-use the old gasket.

19 Carefully lower the cylinder head over the
studs. It's helpful to have an assistant support
the camshaft chain with a piece of wire so it
doesn't fall and become kinked or detached
from the crankshaft. When the head is resting
against the cylinder block, wire the cam
chain to another component to keep tension
onit

20 Lubricate the threads with engine oil, then
install the head washers and nuts. Install new
copper washers onto the outer studs on the
right side of the engine. Using the proper
sequence (see illustration 10.10), tighten the
nuts to approximately half of the torque listed
in this Chapter's Specifications.

21 Using the same sequence, tighten the
nuts to the torque listed in this Chapter's
Specifications.

22 Lubricate the threads with engine oil, then
install the small cylinder block-to-cylinder
head nuts, tightening them to the torque listed
in this Chapter's Specifications.

23 Install the exhaust side and upper cam
chain guides.

24 Install the camshatts, tensioner and the
valve cover (see Sections 9, 8 and 7).

25 Change the engine oil (see Chapter 1).

26 The remainder of installation is the reverse

of the removal steps.
X

3

1 Because of the complex nature of this job
and the special tools and equipment required,
servicing of the valves, the valve seats and the
valve guides (commonly known as a valve job)
is best left to a professional.

2 The home mechanic can, however, remove
and disassemble the head, do the initial
cleaning and inspection, then reassemble and
deliver the head to a dealer service
department or properly equipped motorcycle
repair shop for the actual valve servicing.
Refer to Section 12 for those procedures.

3 The dealer service department will remove
the valves and springs, recondition or replace
the valves and valve seats, replace the valve
guides, check and replace the valve springs,
spring retainers and keepers/collets (as
necessary), replace the valve seals with new
ones and reassemble the valve components.
4 After the valve job has been performed, the
head will be in like-new condition. When the
head is returned, be sure to clean it again very
thoroughly before installation on the engine to
remove any metal particles or abrasive grit
that may still be present from the valve service
operations. Use compressed air, if available,
to blow out all the holes and passages.

11 Valves/valve seats/valve
guides - servicing

12 Cylinder head and valves - %
disassembly, inspectionand 3\
reassembly §

1 As mentioned in the previous Section, valve
servicing and valve guide replacement should
be left to a dealer service department or
motorcycle  repair  shop.  However,
disassembly, cleaning and inspection of the
valves and related components can be done

(if the necessary special tools are availabl
the home mechanic. This way no expen:
incurred if the inspection reveals that ser
work is not required at this time.

2 To properly disassemble the v
components without the risk of damay
them, a valve spring compressor is absol
necessary. If your valve spring compress
not designed to fit inside the lifter bores, y
need a special adapter to compress the v
springs and retainers in order not to dar
the bores (see illustrations).

Disassembly

3 Remove the lifters and their shims if
haven't already done so (see Section 9). §
the components so they can be returne
their original locations without getting m
u

P.
4 Before the valves are removed, scr
away any traces of gasket material from
head gasket sealing surface. Work slowly
do not nick or gouge the soft aluminium o
head. Gasket removing solvents, which \
very well, are available at most motorc
shops and auto parts stores.

5 Carefully scrape all carbon deposits o
the combustion chamber area. A hand-
wire brush or a piece of fine emery cloth
be used once most of the carbon has k
scraped away. Do not use a wire b
mounted in a drill motor, or one
extremely stiff bristles, as the head mater
soft and may be eroded away or scratche
the wire brush. Be careful not to disturb
head surface finish, any scratches or got
will require that the head be resurfaced.

6 Before proceeding, arrange to label
store the valves along with their relz
components so they can be kept sepa
and reinstalled in the same valve guides
are removed from (labelled plastic bags v
well for this).

7 Compress the valve spring on the first v
with a spring compressor, then remove
keepers/collets and the retainer from the v
assembly (see illustration 12.2b and

12.2a This is one type of adapter used with a standard valve

spring compressor to remove the valves

12.2b Attach the compressor like this
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accompanying illustration). Don't compress
the springs any more than is absolutely
necessary. Carefully release the valve spring
compressor and remove the springs and the
valve from the head. If the valve binds in the
quide (won't pull through), push it back into
the head and deburr the area around the
keeper groove with a very fine file or
whetstone (see illustration).

8 Repeat the procedure for the remaining
valves. Remember to keep the parts for each
valve together so they can be reinstalled in the
same location.

9 Once the valves have been removed and
labelled, pull off the valve stem seals with
pliers and discard them (the old seals should
never be reused), then remove the steel valve
spring seats.

10 Next, clean the cylinder head with solvent
and dry it thoroughly. Compressed air will
speed the drying process and ensure that all
holes and recessed areas are clean.

11 Clean all of the valve springs, keepers,
retainers and spring seats with solvent and
dry them thoroughly. Do the parts from one
valve at a time so that no mixing of parts
between valves occurs.

12 Scrape off any deposits that may have
formed on the valve, then use a motorised
wire brush to remove deposits from the valve
heads. Again, make sure the valves don't get
mixed up.

12.14a Lay a precision straight-edge
across the cylinder head and try to slide a
feeler gauge of the specified thickness.

12.7a Valve components - exploded view

1 Valvekeepers 4 Stem oil seal
(collets) 5 Spring seat

2 Spring retainer 6 Valve

3 Valve springs

Inspection

13 Inspect the head very carefully for cracks
and other damage. If cracks are found, a new
head will be required. Check the cam bearing
surfaces for wear and evidence of seizure.
Check the camshafts and lifters for wear as
well (see Section 9).

14 Using a precision straight-edge and a
feeler gauge, check the head gasket mating
surface for warpage. Lay the straight-edge
lengthways, across the head and diagonally
(comer-to-comer), intersecting the head stud
holes, and try to slip a feeler gauge under it,
on either side of each combustion chamber
(see illustrations). The gauge should be the

12.7b Check the area around the keeper
groove for burrs and remove any that you
find

1 Burrs (remove with a file)
2 Valve stem

same thickness as the cylinder head warpage
limit listed in this Chapter's Specifications. If
the feeler gauge can be inserted between the
head and the straight-edge, the head is
warped and must either be machined or, if
warpage is excessive, replaced with a new
one.

15 Examine the valve seats in each of the
combustion chambers. If they are pitted,
cracked or burned, the head will require valve
service 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 not within the specified
range, or if it varies around its circumference,
valve service work is required.
16 Clean the valve guides to remove any
carbon build-up, then measure the inside
diameters of the guides (at both ends and the
centre of the guide) with a small hole gauge
and a O-to-1-inch micrometer (see
Record the for
future reference. These measurements, along
with the valve stem diameter measurements,
will enable you to compute the valve stem-to-
guide clearance. This clearance, when
compared to the Specifications, will be one
factor that will determine the extent of the
valve service work required. The guides are

(equal to the ble warpage)
under it

1215 Measure the valve seat width with a
ruler (or for greater precision use a vernier
caliper)

12.16a Insert a small hole gauge into the
valve guide and expand it so there's a
slight drag when it's pulled out

at the ends and at the centre to
determine if they are worn in a bell-mouth

12.16b Measure the small hole gauge with
amicrometer
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(B)

B

12.17 Check the valve face (A), stem (B)
and keeper/collet groove (C) for signs of
wear and damage

pattern (more wear at the ends). If they are,
guide replacement is an absolute must.

17 Carefully inspect each valve face for
cracks, pits and burned spots. Check the
valve stem and the keeper groove area for
cracks (see illustration). Rotate the valve and
check for any obvious indication that it is
bent. Check the end of the stem for pitting
and excessive wear and make sure the bevel
is the specified width. The presence of any of
the above conditions indicates the need for
valve servicing.

12.19a Measure the free length of the
valve springs

12.18a Measure the valve stem diameter
with a micrometer

18 Measure the valve stem diameter (see
illustration). By subtracting the stem
diameter from the valve guide diameter, the
valve stem-to-guide clearance is obtained. If
the stem-to-guide clearance is greater than
listed in this Chapter's Specifications, the
guides and valves will have to be
replaced with new ones. Also check the valye
stem for bending. Set the valve in a
V-block with a dial gauge touching the
middle of the stem (see illustration). Rotate
the valve and note the reading on the gauge. If
the stem runout exceeds the value listed in
this Chapter's Specifications, replace the
vaive.

19 Check the end of each valve spring for
wear and pitting. Measure the free length (see
illustration) and compare it to this Chapter's
Specifications. Any springs that are shorter
than specified have sagged and should not be
reused. Stand the spring on a flat surface and
check it for squareness (see illustration).

20 Check the spring retainers and
keepers/collets for obvious wear and cracks.
Any questionable parts should not be reused,
as extensive damage will occur in the event of
failure during engine operation.

21 If the inspection indicates that no service

12.19b Check the valve springs for squareness

12.18b Check the valve stem for ben
with a V-block (or blocks, as shown h
and a dial gauge

work s required, the valve components
be reinstalled in the head.

Reassembly

22 Before installing the valves in the h
they should be lapped to ensure a pos
seal between the valves and seats.
procedure requires coarse and fine \
lapping compound (available at auto
stores) and a valve lapping taol. If a lag
tool is not available, a piece of rubbi
plastic hose can be slipped over the 1
stem (after the valve has been installed i
guide) and used to turn the valve.

23 Apply a smail amount of coarse faf
compound to the valve face (see illustral
then slip the valve into the guide. Note: |
sure the valve is installed in the correct ¢
and be careful not to get any lag
compound on the valve stem.

24 Attach the lapping tool (or hose) t
valve and rotate the tool between the pali
your hands, Use a back-and-forth m
rather than a circular motion. Lift the valy
the seat and turn it at regular interva
distribute the lapping compound prof
Continue the lapping procedure until the
face and seat contact area is of uniform '

1223 Apply the lapping compound very sparingly, in small d
to the valve face only
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1224a After lapping, the valve face should
libit a uniform, unbroken pattern . . .

and unbroken around the entire
circumference of the valve face and seat (see
illustrations).

25 Carefully remove the valve from the guide
and wipe off all traces of lapping compound.
Use solvent to clean the valve and wipe the
seat area thoroughly with a solvent-soaked
cloth.

26 Repeat the procedure with fine valve
lapping compound, then repeat the entire
procedure for the remaining valves.

27 Lay the spring seats in place in the
cylinder head, then install new valve stem
seals on each of the guides. Use an
appropriate size deep socket to push the
seals into place until they are properly seated.
don't twist or cock them, or they will not seal
properly against the valve stems. Also, don’t
remove them again or they will be damaged.
28 Coat the valve stems and valve face with
assembly lube or moly-based grease, then
install one of them into its guide. Next, install
the springs and retainers, compress the
springs and install the keepers. Note: Install the
springs with the tightly wound coils at the
bottom (next to the spring seat) (see
ilustration); Yamaha advise installing the inner
spring so that its coils run in a counterclockwise
direction and the outer spring with its colls
funning in a clockwise direction (both as viewed
from above). When compressing the springs
with the valve spring compressor, depress
them only as far as is absolutely necessary to

12.28b A small dab of grease will help hold
the keepers (coffets] in place on the valve
spring while the valve is released

12.24b ... and the seat should be the
specified width (arrowed) with a smooth,
unbroken appearance

slip the keepers/collets into place. Apply a
small amount of grease to the keepers (collets)
(see illustration) to help hold them in place as
the pressure is released from the springs. Make
certain that the keepers/collets are securely
locked in their retaining grooves.

29 Support the cylinder head on blocks so
the valves can't contact the workbench top,
then very gently tap each of the valve stems
with a soft-faced hammer. This will help seat
the keepers/collets in their grooves.

valve(s) and repeat the check.
13 Cylinder block - removal, %
inspection and installation §
N
Removal
1 Following the procedure given in

Section 10, remove the cylinder head. Make
sure the crankshaft is positioned at Top Dead
Centre (TDC) for cylinder no. 1.

13.2 Remove the nut from the single stud
at the front of the cyfinder block

B 6

12.28a Install the springs with their closely
'spaced coils down (against the cylinder
head)

2 Remove the nut from the stud that secures
the block to the crankcase (see illustration).
3 Lift the cylinder block straight up to remove
it. If it's stuck, tap around its perimeter with a
soft-faced hammer. Don't attempt to pry
between the block and the crankcase, as you
will ruin the sealing surfaces. As you lift, note
the location of the dowel pins. Be careful not
to let these drop into the engine.

4 Stuff clean shop towels around the pistons
and remove the gasket and all traces of old
gasket material from the surfaces of the
cylinder block and the cylinder head.

Inspection

5 Don't attempt to separate the liners from
the cylinder block.

6 Check the cylinder walls carefully for
scratches and score marks.

7 Using the appropriate precision measuring
tools, check each cylinder's diameter.
Measure near the top, centre and bottom of
the cylinder bore, parallel to the crankshaft
axis (see illustration). Next, measure each
cylinder's diameter at the same three
locations across the crankshaft axis.
Compare the results to this Chapter's

13.7 Measure the cylinder bore with a
telescoping gauge at these six points (then
measure the gauge with a micrometer)



2¢16 Engine, clutch and transmission

13.12 Use a scraper to remove any remaining gasket material
from the bottom of the cylinder block

Specifications. If the cylinder walls are
tapered, out-of-round, worn beyond the
specified limits, or badly scuffed or scored,
have them rebored and honed by a dealer
service department or a motorcycle repair
shop. If a rebore is done, oversize pistons and
rings will be required as well.

8 As an alternative, if the precision measuring
tools are not available, a dealer service
department or motorcycle repair shop will
make the measurements and offer advice
concerning servicing of the cylinders.

9 If they are in reasonably good condition and
not worn to the outside of the limits, and if the
piston-to-cylinder clearances can be
maintained properly (see Section 14), then the
cylinders do not have to be rebored; honing is
all that is necessary.

10 To perform the honing operation you will
need the proper size flexible hone with fine
stones, or a bottle-brush type hone, plenty of
light oil or honing oil, some shop towels and an
electric drill motor. Hold the cylinder block
sideways (bore 90° to the vice jaws) in a vice
(cushioned with soft jaws or wood blocks)
when performing the honing operation. Mount

the hone in the drill motor, compress the
stones and slip the hone into the cylinder.
Lubricate the cylinder thoroughly, turn on the
drill and move the hone up and down in the
cylinder at a pace which will produce a fine
crosshatch pattern on the cylinder wall with
the crosshatch lines intersecting at
approximately a 60° angle. Be sure to use
plenty of lubricant and do not take off any
more material than is absolutely necessary to
produce the desired effect. Do not withdraw
the hone from the cylinder while it is running.
Instead, shut off the drill and continue maving
the hone up and down in the cylinder until it
comes to a complete stop, then compress the
stones and withdraw the hone. Wipe the oil out
of the cylinder and repeat the procedure on
the other cylinders. Remember, do not remove
too much material from the cyiinder wail. If you
do not have the tools, or do not desire to
perform the honing operation, a dealer service
department or motorcycle repair shop will
generally do it for a reasonable fee.

11 Next, the cylinders must be thoroughly
washed with warm soapy water to remove all
traces of the abrasive grit produced during the

13.13a Install a new O-ring around the base of each cylinder
press it completely into its groove.

honing operation. Be sure to run a t
through the bolt holes and flush them
running water. After rinsing, dry the cylir
thoroughly and apply a coat of light,

preventative oil to all machined surfaces.

Installation

12 Ensure that the bottom gasket surfa
clean (see illustration) before you lubt
the cylinder bores with clean engine oil. /
a thin film of engine oil to the piston skirt
13 Install the dowel pins, then place &
cylinder base gasket on the cylinder £
Install new O-rings on the base of

cylinder. Install new O-rings around tht
cylinder block dowels at the right end ¢
engine (see illustrations).

14 Slowly rotate the crankshaft until t
the pistons are up and two dowr
extremely careful not to jam the timing

in the case.

15 Attach four piston ring compressors

pistons and compress the piston rings.

hose clamps can be used instead - just
sure they don't scratch the pistons, and
tighten them too much.

13.13b ... then, install the new gasket between the block and

13.13¢

cylinder assembly, making sure the UP markisup ...

... and new O-rings at the clutch end of the engi
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13.16 If you're very careful, you can install the cylinder block over
the pistons without using ring compressors, but it’s advised to

use them

16 Install the cylinder block over the pistons
and carefully lower it down until the piston
crowns fit into the cylinder liners (see
illustration). While doing this, pull the
camshaft chain up, using a hooked tool or a
piece of coat hanger or previously attached
plece of wire. Also keep an eye on the cam
chain guide to make sure it doesn’t wedge
against the block. Push down on the cylinder
block, making sure the pistons don't get
cocked sideways, until the bottoms of the
cylinder liners slide down past the piston rings.
Awood or plastic hammer handle can be used
togently tap the block down, but don't use too
much force or the pistons will be damaged.

17 Once the cylinders have passed over the
rings of the two pistons, rotate the crankshaft
50 the remaining pistons are up and install the
cylinder block over them.

18 Remove the piston ring compressors or
hose clamps (if used), being careful not to
scratch the pistons. Remove the rods from
under the pistons.

19 The remainder of installation is the reverse
of removal.

14 Pistons - removal, inspection %
and installation N
B3

1 The pistons are attached to the connecting
rods with piston pins that are a slip fit in the
pistons and rods.

2 Before removing the pistons from the rods,
stuff a clean shop towel into each crankcase
hole, around the connecting rods. This will
prevent the circlips from falling into the
crankcase if they are inadvertently dropped.

Removal

3 Using a sharp scribe, scratch the number of
each piston into its crown (or use a felt pen if
the piston is clean enough). Each piston
should also have an arrow pointing toward the
front of the engine (see illustration). If not,
scribe an arrow into the piston crown before
removal. Support the first piston, grasp the
circlip with needle-nose pliers and remove it
from the groove (see illustration).

4 Push the piston pin out from the opposite

14.3a Mark the cylinder numbers on the piston crowns - also
note the arrow, which must point to the front

14.3b Remove the circlip from one side of
the piston - wear eye protection and be
careful not to let it fly out

end to free the piston from the rod (see
illustration). You may have to deburr the area
around the groove to enable the pin to slide
out (use a triangular file for this procedure). If
the pin won't come out, remove the remaining
circlip. Fabricate a piston pin removal tool
from threaded stock, nuts, washers and a
piece of pipe (see illustration). Repeat the
procedure for the other pistons.

14.4a Push the piston pin out until you can grasp it, then pull it
out the rest of the way

76
5

<

1 Bolt
2 Washer
3 Tubing or pipe (A)
4 Padding (A)
5 Piston

14.4b The piston pin should come out with hand pressure, but if
not this removal tool can be fabricated from readily available parts

6 Washer (B)

7 Nut(B)

A Large enough for
piston pin to it
through

B Small enough to
fit through pin
bore in piston
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14.6 Remove the piston rings with a ring
removal and installation tool

Inspection

5 Before the inspection process can be
carried out, the pistons must be cleaned and
the old piston rings removed.

6 Using a piston ring removal and installation
tool, carefully remove the rings from the
pistons (see illustration). Do not nick or
gouge the pistons in the process.

7 Scrape all traces of carbon from the tops of
the pistons. A hand-held wire brush can be
used once most of the deposits have been
scraped away. Do not, under any
circumstances, use a wire brush mounted in a
drill motor to remove deposits from the
pistons; the piston material is soft and will be
eroded away by the wire brush.

8 Use a piston ring groove cleaning tool to
remove any carbon deposits from the ring
grooves. If a tool is not available, a piece
broken off the old ring will do the job. Be very
careful to remove only the carbon deposits.
Do not remove any metal and do not nick or
gouge the top and bottom of the ri ds
(the metal ridges between the ring grooves).

9 Once the deposits have been removed,
clean the pistons with solvent and dry them
thoroughly. Make sure the oil return holes
below the oil ring grooves are clear.

10 If the pistons are not damaged or worn
excessively and if the cylinders are not
rebored, new pistons will not be necessary.
Normal piston wear appears as even, vertical
wear on the thrust surfaces of the piston and
slight looseness of the top ring in its groove.
New piston rings, on the other hand, should
always be used when an engine is rebuilt.

11 Carefully inspect each piston for cracks
around the skirt, at the pin bosses and at the
ring lands (see illustration).

12 Look for scoring and scuffing on the thrust
faces of the skirt, holes in the piston crown
and burned areas at the edge of the crown. If
the skirt is scored or scuffed, the engine may
have been suffering from overheating and/or
abnurmal combustion, which caused

14.11 Check the piston pin bore and the
piston skirt for wear, and make sure the
internal holes are clear (arrowed)

occurring. Burned areas at the edge of the
piston crown are usually evidence of spark
knock (detonation). If any of the above
problems exist, the causes must be corrected
or the damage will occur again.

13 Measure the piston ring-to-groove
clearance by laying a new piston ring in the ring
groove and slipping a feeler gauge in beside it
(see illustration). Check the clearance at three
or four locations around the groove. Be sure to
use the correct ring for each groove; they are
different. If the clearance is greater than
specified, new pistons will have to be used
when the engine is reassembled,

14 Check the piston-to-bore clearance by
measuring the bore (see Section 13) and the
piston diameter. Make sure that the pistons
and cylinders are correctly matched. Measure
the piston across the skirt on the thrust faces
at a 90° angle to the piston pin, at the
distance from the bottom of the skirt listed in
this  Chapter's  Specifications (see
illustration). Subtract the piston diameter
from the bore diameter to obtain the
clearance. If it is greater than specified, the
cylinders will have to be rebored and new
oversized pistons and rings installed.

15 If the appropriate precision measuring
tools are not available, the piston-to-cylinder
clearances can be obtained, though not quite
as accurately, using feeler gauge stock. Feeler
gauge stock comes in 12-inch fengths and

14.13 Measure the piston ring-to-groc
clearance with a feeler gauge

various thicknesses and is generally avail
at auto parts stores. To check the cleara
select a feeler gauge of the same thicknes
the piston clearance listed in this Chap
Specifications and slip it into the cyli
along with the appropriate piston.
cylinder should be upside down and
piston must be positioned exactly ¢
normally would be. Place the feeler gi
between the piston and cylinder on one ¢
thrust faces (90° to the piston pin bore).
piston should slip through the cylinder
the feeler gauge in place) with mod¢
pressure. If it falls through, or slides thn
easily, the clearance is excessive and a
piston will be required. If the piston bin«
the fower end of the cylinder and is
toward the top, the cylinder is tapered, &
tight spots are encountered as the fi
gauge is placed at different points aroun:
cylinder, the cylinder is out-of-round.

16 Repeat the procedure for the rema
pistons and cylinders. Be sure to hav
cylinders and pistons checked by a d
service department or a motorcycle r
shop to confirm your findings b
purchasing new parts.

17 Apply clean engine oil to the pin, in¢
into the piston and check for freepla
rocking the pin back-and-forth
illustration). If the pin is loose, new pit
and pins must be instafied.

A I
(i B

f Q

ot
]

@)

high operating . The
oil pump and oil cooler (if equipped) should be
checked tharoughly. A hole in the piston
crown, an extreme to be sure, is an indication
that abnormal combustion (pre-ignition) was

14.14 Measure the piston diameter with a
micrometer
A Specified distance from bottom of piston
B Piston diameter

14.17 Slip the pin into the piston and
rock it back-and-forth; if it's loose, re|
the piston and pin
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15.3 Square the ring in the bore by turning the piston upside down
and tapping on the ring, then check the piston ring end gap with a
feeler gauge (1)

18 Refer to Section 15 and install the rings on
the pistons.

Installation

19 Install the pistons in their original
locations with the arrows pointing to the front
of the engine. Lubricate the pins and the rod
bores with clean engine oil. Install new circlips
inthe grooves in the inner sides of the pistons
(don't reuse the old circlips). Push the pins
into position from the opposite side and install
new circlips. Compress the circlips only
enough for them to fit in the piston. Make sure
the clips are properly seated in the grooves
and that the open of the circlip is away from
the removal notch.

15 Piston rings - installation &
£

#

1 Before installing the new piston rings, the
ing end gaps must be checked.

2 Lay out the pistons and the new ring sets
50 the rings will be matched with the same
piston and cylinder during the end gap
measurement  procedure and engine
assembly.

3 Insert the top (No. 1) ring into the bottom of
the first cylinder and square it up with the
cylinder walls by pushing it in with the top of
the piston. Since the bottom of the cylinder
experiences the least amount of wear, the ring
should be about one inch above the bottom
edge of the cylinder. To measure the end gap,
slip a feeler gauge between the ends of the
ring (see illustration) and compare the
measurement to this Chapter's Specifications.
4 If the gap is larger or smaller than specified,
double check to make sure that you have the
correct rings before proceeding.

5 If the gap is too small, it must be enlarged
or the ring ends may come in contact with
each other during engine operation, which
can cause serious damage. The end gap can
be increased by filing the ring ends very
carefully with a fine file (see illustration).
When performing this operation, file only from
the outside in.

6 Excess end gap is not critical unless it is
greater than 0.040 in (1 mm). Again, double
check to make sure you have the correct rings
for your engine. Too little end gap can cause
the rings to seize to the cylinder walls.

7 Repeat the procedure for each ring that will
be installed in the first cylinder and for each
ring in the remaining cylinders. Remember to

15.5 If the end gap is too small, clamp a file in a vice and file the
ring ends (from the outside in only) to enlarge the gap slightly

b, Y

keep the rings, pistons and cylinders matched
up

8 Once the ring end gaps have been
checked/corrected, the rings can be installed
on the pistons.
9 The oil control ring (lowest on the piston) is
installed first. It is composed of three separate
components. Slip the expander into the
groove, then install the upper side rail (see
illustrations). Don't use a piston ring
installation tool on the oil ring side rails as
they may be damaged. Instead, place one end
of the side rail into the groove between the
spacer expander 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 lower side rail in the same
nner.
10 After the three oil ring components have
been installed, check to make sure that both
the upper and lower side rails can be tumned
smoothly in the ring groove.
11 Install the second (middle) ring next. It can
be readily distinguished from the top ring by
its cross-section shape (see illustration). Do
not mix the top and middle rings.
12 To avoid breaking the ring, use a piston
ring installation tool and make sure that the
identification mark is facing up (see

15.9a Installing the oil ring expander —
make sure the ends don’t overlap

15.9b Installing an oil ring side rail - don’t
use a ring installation tool to do this

TOP RING

SECOND RING

15.11 Don't confuse the top ring with the
second ring
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15.12 Make sure the marks on the rings
face up when the rings are installed on the
pistons

illustration). Fit the ring into the middle
groove on the piston. Do not expand the ring
any more than is necessary to slide it into
place.

13 Finally, install the top ring in the same

5 Unbolt the pick-up from the crankcase (se

illustration).

6 Remove all traces of old gasket materi

from the pick-up and crankcase.

7 Remove the pressure relief valves from tt
ions). The oil pressu

manner. Make sure the i mark is
facing up.

14 Repeat the procedure for the remaining
pistons and rings. Be very careful not to
confuse the top and second rings.

15 Once the rings have been properly
installed, stagger the end gaps, including
those of the oil ring side rails (see
illustration).

16 Apply a liberal coating of engine oil on the
pistons prior to installation.

16 Oil pan and relief valves — 3\§
removal, relief valve inspection A
and installation §

Removal

1 Remove the engine (see Section 5).

2 Remove the oil pan bolts and detach the
pan  from the crankcase (see
illustration 17.2b and the accompanying

15.15 Arrange the ring gaps like this
1 Top compression ring
2 Ol ring lower rail
3 Oil ring upper rail
4 Second compression ring

16.2 Remove the oil pan bolts around the

16.7a Pull the main oil relief valve out of
the crankcase . . .

3 Remove all traces of old gasket material
from the mating surfaces of the oil pan and
crankcase.

4 Remove the strainer from the oil pick-up
and inspect for debris (see illustration).

16.4 Remove the oil strainer from the
pick-up; the arrow on the strainer points
toward the rear of the engine

16.7b ... and unscrew the starter chain
relief valve

(see
valve should pull out with light hand pressur
If it's stuck, rock it back and forth slight
while you pull on it. The starter chain tension
relief valve should be unscrewed with
wrench or socket.

Relief valve inspection

8 Push the plunger into the relief valve ar
check for free movement (see illustration).
the valve sticks, perform the following stej
to disassemble and inspect it.

9 Straighten the cotter pin and pull it out (st
illustration).

10 Remove the spring retainer, spring ar
plunger.

11 Check all parts for wear and damag
Clean the parts thoroughly, reassemble ti
valve and recheck its movement. If the val
still sticks, replace it.

Caution: If you reuse the relief valve, inst
a new cotter pin before reinstalling the
relief valve in the engine.

12 Repeat the same steps for the starl
chain tensioner relief valve.

Installation

13 Install the starter chain tensioner rel
valve with a new sealing washer.

- o
16.5 Remove the pick-up bolts and deta
the pick-up from the engine

168 Push in on the relief valve plunger
make sure it moves freely
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169 Straighten the ends of the cotter pin
and pull it out

17.2a Remove the snap-ring and the oil
pump drive gear

Snap-ring
Oil pump driven gear
Drive pin

Oil pump shaft

Oil pump body
Dowel

Rotors

Oil pump cover
O-rings

O-ring

Relief valve

Oil strainer

Bolt

Oil pick-up

Dowel

Oil pan gasket

Wiring harness retainers
Oil pan

Drain bolt

Gasket

Oil filter

Union bolt

Oil filter adapter
Adapter O-ring

17.2b Oil pump and pan (exploded view)

14 Install the oil pan dowels. Install the oil
pressure relief valves in the crankcase, using
new O-rings.

15 Install the oil pick-up and tighten the bolts
to the torque listed in this Chapter's
Specifications. Install the strainer on the pick-
up with its open end toward the rear of the
engine.

16 Position a new gasket on the oil pan. A
thin film of sealant can be used to hold the
gasket in place. Install the oil pan and bolts,
tightening the bolts to the torque listed in this
Chapter's Specifications, using a criss-cross
pattern. Reinstall the wiring harness clips on
the appropriate bolts.

17 The remainder of installation is the reverse
of removal. Install a new oil filter and fill the
crankcase with oil (see Chapter 1), then run
the engine and check for leaks.

17 Oil pump - removal,
inspection and installation

Note: The oil pump can be removed with the
engine in the frame.

Removal

1 Remove the clutch (see Section 18).

2 Remove the snap-ring and take off the ol
pump driven gear (see illustrations).

3 Remove the oil pump mounting screws and
lift the pump away from the engine (see illus-
tration). Remove the O-rings (see illustration).

17.3a Remove the three mounting screws
(arrowed) and take the pump off

17.3b Remove the O-rings (arrowed)
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1 Inner rotor

17.8 Insert a feeler gauge between the outer rotor and pump

2 Outer rotor
3 Pump body

body to measure the clearance

Inspection

4 Wash the oil pump in solvent, then dry it off.
5 Remove the pump cover screw (use an
impact driver if it's tight).

6 Lift off the cover.

7 Check the pump body and rotors for

17.10 Insert the pin in the shaft and make
sure it’s centred

18.3a Loosen the clutch cover bolts (arrowed) evenly in a

criss-cross pattern .

scoring and wear. If any damage or uneven or
excessive wear is evident, replace the pump
(individual parts aren't available). If you're
rebuilding the engine, it's a good idea to
install a new oil pump.

8 Measure the clearance between the outer
rotor and pump body with a feeler gauge and
compare it to the value listed in this Chapter’s
Specifications (see illustration). If it's
excessive, replace the pump.

9 Measure the clearance between the inner
and outer rotors (see illustration). Again,
replace the pump if the clearance is
excessive.

10 f the pump is good, reverse the
disassembly steps to reassemble it. Make
sure the pin is centred in the rotor shaft so it
will align with the slot in the inner rotor (see
illustration).

Installation

11 Before installing the pump, prime it by
pouring oil into it while turning the shaft by
hand - this will ensure that it begins to pump
oil quickly.

17.9 Measure the clearance between the outer rotor tip anc
inner rotor with a feeler gauge

A Inner rotor to outer rotor
clearance

B Outer rotor to pump bod
clearance

12 Installation is the reverse of remova
the following additions:
a) Make sure the O-rings are in place.
b) Tighten the pump mounting screws |
torque listed in this Chapter’s
Specifications.

18 Clutch - removal, inspection
and installation

Note: The clutch can be removed wii
engine in the frame.

Removal

1 Set the bike on its centrestand (if equ
or prop it securely upright. Remove the
fairing (if equipped).

2 Drain the engine oil (see Chapter 1).
3 Detach the clutch cable from the
then remove the clutch cover
illustrations).

4 Loosen the clutch pressure plate

18.3b ... and pry gently at the pry point (arrowed) to separa
cover from the engine
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Snap-ring

Plate washer

Release lever

Spring

Plate washer

Oil seal

Bearing

Pressure plate bolt
Spring

Pressure plate

Thrust bearing

Plate washer

Pull rod

Friction plate

Metal plate

Release lever pivot shaft
Bearing

Lockwasher

Gasket

Wire circlip (part of clutch
damper)

Metal plate (part of clutch
damper)

22 Clutch boss spring (part of
clutch damper)

Seat plate (part of clutch
damper)

24 Clutch boss

25 Thrust plate

26 Clutch housing
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evenly in a criss-cross pattern, then remove

the bolts and washers (see illustration).

5 Remove the clutch springs.

6 Remove the pressure plate.

7 Remove the pull rod, thrust bearing and

plate washer from the pressure plate (see
lustration).

18.7 Remove the pull rod, release bearing
and washer from the pressure plate

18.4 Clutch - exploded view

8 Remove the friction plates and steel plates
as a set.

9 Bend back the lockwasher tab on the
clutch boss nut (see illustration). Remove the
nut, using a special holding tool or equivalent
(Yamaha tool no. YM-91402 in the US;
90890-04086 in the UK) to prevent the clutch

18.9a Bend the tab on the clutch boss
lockwasher (arrowed) away from the nut,
then remove the nut

housing from turning. An alternative to this
tool can be fabricated from some steel strap,
bent at the ends and bolted together in the
middle (see Tool Tip). Remove the
lockwasher and discard it. Use a new one
during installation.
10 Remove the

clutch boss, clutch

wwenon ar1
Ve

Fice @06t of aw 1O
CoRnespona wiTk prorie
F CLUTCH canTRE SPLINES.

You can make your own clutch holding
tool from steel strap
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18.10 Slide the clutch housing off and
remove the thrust washer

housing and thrust  washer
flfustration).

11 The clutch damper can be left in position
unless the clutch has been experiencing
severe chattering (uddering). If it's necessary
to remove it, remove the wire retainer ring,
metal plate, clutch boss spring and seat plate
(see illustration 18.4).

Inspection

12 Examine the splines on both the inside
and the outside of the clutch boss (see
illustration). If any wear is evident, replace
the clutch hub with a new one.

13 Measure the free length of the clutch
springs. Replace the springs as a set if any

rear (see

18.15 Check the metal plates for
warpage

18.12 Check the clutch boss for wear and
damage, paying special attention to the
splines

are not within the values listed in this
Chapter’s Specifications.

14 If the lining material of the friction plates
smells burnt or if it's glazed, new parts are
required. If the steel clutch plates are scored
or discoloured, they must be replaced with
new ones. Measure the thickness of each
friction plate (see illustration) and compare
the results to this Chapter's Specifications.
Replace the friction plates as a set if any are
near the wear fimit.

15 Lay the metal plates, one at a time, on a
perfectly flat surface (such as a piece of plate
glass) and check for warpage by trying to slip
a gauge between the flat surface and the plate
(see illustration). The feeler gauge should be
the same thickness as the warpage limit 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 and
should be replaced with a new one.

16 Check the tabs on the friction plates for
excessive wear and mushroomed edges.
They can be cleaned up with a file if the
deformation is not severe.

17 Check the edges of the slots in the clutch
housing for indentations made by the friction
plate tabs, If the indentations are deep they
can prevent clutch release, so the housing
should be replaced with a new one. If the
indentations can be removed easily with a file,
the life of the housing can be prolonged to an

18.17 Remove the snap-ring (arrowed) and
take off the oil pump drive gear if its
damag

18.19 Check the release bearing for womn
or damaged rollers

18.14 Measure the thickness of the f
plates

extent. Check the driven gear on the t
the clutch housing, as well as the oi
rive gear, for wear or damaged teeth. I
pump drive gear is worn or damaged, |
the snap-ring and take it off (see llust
18 Check the clutch pressure plate,
boss, wire retainer, clutch boss spri
seat plate for wear and damage (f the
removed). Replace any worn or da
parts.

19 Check the release bearing
illustration) and clutch housing thrus
for wear, damage or roughness. R
them if their condition is uncert
obviously bad. Check the bearing sur
the clutch housing and replace the
housing if it's worn or damaged. Insp
slots in the clutch housing and the driv
in the oil pump gear and replace any \
damaged parts.

20 Clean all traces of old gasket n
from the clutch cover and its mating ¢
on the crankcase.

21 Check the clutch release mechar
the clutch cover for smooth ope
Disassemble it to clean and lubric
replace components as necessar
illustration).

Installation

22 Install the oil pump drive gear
clutch housing, using a new snap-ring.
23 Coat the inside of the clutch housi

1821 If necessary, remove the sna
and retaining bolt (arrowed) to remc
release mechanism from the clutch
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engine oil and install it on the transmission
shaft. Coat the thrust washer with engine oil,
then install the thrust washer and clutch boss.
Install a new clutch boss lockwasher and the
nut. Hold the clutch boss with one of the
methods used in Step 9, then tighten the nut
to the torque listed in this Chapter's
Specifications. Bend the lockwasher against
the nut to secure it.

24 Install the clutch damper components
(seat, clutch boss spring, clutch plate
and wire retainer) if they were removed.
Be sure both ends of the wire retainer fit
into the hole in the clutch hub (see
illustration).

25 Coat one of the friction plates with engine
oil and install it on the clutch housing. Engage
the tabs on the friction plate with the slots in
the clutch housing.

26 Install a metal plate on top of the friction
plate.

27 Coat the remaining friction plates
with engine oil, then install alternating friction
plates and metal plates until they're all
installed (don't forget to stagger the metal
plate tabs).

28 Coat the release bearing with oil and
install the plate washer, bearing and pull rod
in the pressure plate (see illustration 18.7).
Make sure the gear teeth on the pull rod will
face the rear of the engine when the pressure
plate is installed.

29 Install the pressure plate, aligning the
marks on pressure plate and clutch boss (see
illustration).

30 Install the clutch springs, washers and
pressure plate bolts, then tighten the bolts
evenly in a criss-cross pattern to the torque
listed in this Chapter's Specifications.

31 Make sure the clutch cover dowels are in
position and install a new gasket. Make sure
the gear teeth on the pull rod face the rear of
the engine (see illustration), then install the
clutch cover and push the release lever in to
position the cover for tightening.

32 Tighten the clutch cover bolts evenly to

18.31 Before installing the clutch cover, make sure the pull rod
gear teeth face the rear of the engine (arrowed)

18.24 If you removed the clutch damper,
be sure the wire retainer fits securely in its
groove and both ends are fitted all the way

through the hole (arrowed)

the torque listed in this
Specifications.
33 Fill the crankcase with the recommended
type and amount of engine oil (see Chapter 1
and Daily (pre-ride) checks).
34 The remainder of installation is the reverse

of the removal steps.

Chapter’s

19 Clutch cable -
removal and installation

Vi

1 Loosen the clutch cable nuts on the right
side of the engine (see illustration 9.3 in
Chapter 1). Disconnect the lower end of the
cable from the release lever and the bracket
on the engine.

2 Pull back the rubber cover from the clutch
adjuster at the handlebar (see illustration 9.2
in Chapter 1). Loosen the lockwheel and the
adjusting nut to create slack in the cable.

3 Pull the adjuster out of its slot in the clutch
lever bracket, then rotate the cable to align it
with the slot in the clutch lever and lower the
cable end out of the clutch lever.

4 Installation is the reverse of the removal

18.29 Align the dots on the pressure plate
and clutch boss (arrowed)

steps. Adjust the clutch lever freeplay (see

Chapter 1).

8
X
w

1 These models use a shift pedal and linkage
rod connected to the shift shaft.

2 Set the bike on its centrestand (if equipped)
or prop it securely upright.

3 Where necessary for access, remove the
left footpeg bracket.

4 Look for an alignment mark on the end of
the shift shaft next to the gap in the lever (see
illustration). If it isn't visible, make your own.
5 Remove the pinch bolt and detach the shift
lever from the shift shaft. Remove the shift
pedal Allen bolt and take the pedal off.

6 Installation is the reverse of the removal
steps. Tighten the bolt to the torque listed in
this Chapter's Specifications.

7 To adjust the shift pedal height, loosen the
locknuts, turn the knurled adjuster on the
shaft and tighten the locknuts (see
illustration 20.4). Note: The rear locknut has
left-hand threads (loosens clockwise).

20 Shift pedal and linkage -
removal and installation

20.4 There should be a punch mark on the end of the shift shaft
aligned with the lever gap (A); the shift pedal is secured by an
Allen bolt (B); adjust the linkage with the adjusting nuts (C)
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21.3 Remove the plastic spacer and check
the condition of the seal (arrowed)

21 External shift mechanism - 5
removal, inspection and N
installation §

Removal

1 Remove the shift pedal and linkage (see
Section 20).

2 Remove the engine sprocket cover (see
Chapter 5).

3 Remove the plastic spacer from the shift
shaft (see illustration).

4 Remove the clutch (see Section 18).

5 Pull the change lever away from the shift
cam and slide the shift shaft and washer out
of the crankcase (see illustrations).
Inspection

6 Inspect the shift shaft retur springs. If they
are womn or damaged, replace them.

7 Check the change shaft for bends and
damage to the splines. If the shaft is bent, you
can attempt to straighten it, but if the splines
are damaged it will have to be replaced.
Inspect the pawl and springs on the change
shaft and replace the shaft if they're worn or
damaged.

8 Check the condition of the stopper lever
and spring. Replace the stopper lever if it's

21.13 The shift mechanism should look like this when it's
assembled

21.5a Pull the change lever away from the
shift cam and slide the shift shaft
(arrowed) out of the crankcase . . .

worn where it contacts the shift cam. Replace
the spring if it's distorted.

9 Inspect the straight detent pins on the end
of the shift cam. If they're worn or damaged,
you'll have to disassemble the crankcase to
replace the shift cam.

10 Check the condition of the seal on the
right side of the engine case. If it has been
leaking, pry it out (see illustration 21.3). It's a
good idea to replace it regardless of its
condition, since gaining access to it requires a
fair amount of work. Install a new seal with its
closed side facing out. It should be
possible to install the seal with thumb
pressure, but if necessary, drive it in with a
socket or piece of tubing the same diameter
as the seal.

Installation

11 Remove the circlip and flat washer from
the end of the shift shaft. Make sure the large
washer is still on the shaft, positioned against
the change lever.

12 Apply high-temperature grease to the lip
of the seal. Wrap the splines of the shift shaft
with electrical tape, so the splines won't
damage the seal as the shaft is installed.

13 Slide the shatt into the crankcase. Engage
the pawls with the pins on the shift cam and
position the return spring over its guide bar
(see illustration).

21.5b ...and remove the washe

14 The remainder of installation is the r
of the removal steps.

15 Refill the engine oil (see Chapter
Daily (pre-ride) checks).

22 Crankcase -
disassembly and reassembly

1 To examine and repair or replac
crankshatt, starter chain and camshaft
connecting rods, bearings, transm
components, starter idler gears or -
motor clutch, the crankcase mu
separated into two parts.

Disassembly

2 If the crankcase is being separa
remove the crankshaft, remove the ¢
head, cylinder block and pistons (see S
10, 13 and 14). If you're only separati
crankcase halves to disassembl
transmission shafts or remove the ir
shift linkage, there’s no need to remo
top-end components. In all cases, remc
clutch (see Section 18).

3 Remove the oil pan and remove !
pressure relief valves from the crankca:
Section 16). Unbott the oil filter adar
access to one of the case bolts (see illust

& 3
22.3 Remove the oil filter adapter bolt (arrowed) - you'll finx
of the crankcase bolts behind the adapter
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225 Bend back the lockwasher (A) and
remove the primary drive gear nut.
Remove the bearing retainer by
unscrewing the two Allen bolts (B), then
pull off the gear and spacer

on later UK models which have an oil cooler,
remove the cooler assembly as described in
Section 32.

4 Remove the timing plate and rotor (see
Chapter 4) and alternator rotor (see Chap-
ter 8).

5 Check the primary drive gear for wear or
damage (see illustrations). If necessary,
bend back the tabs of the lockwasher and
remove the nut, then slide the gear off.

6 Remove the upper crankcase bolts, then
the lower crankcase bolts, working in a
sequence opposite that of the tightening
sequence (see illustration).

7 Carefully separate the crankcase halves.
Pry slowly at the single pry point (see
illustration). If the halves won't come apart
easily, make sure all fasteners have been
removed. Don't use force or the cases will
break. Don't pry against the crankcase mating
surfaces or they will leak after reassembly.

8 Refer to Sections 23 through 29 for

22.7 Pry slowly at the pry point

Upper case

Lower case

22.6 Crankcase bolt TIGHTENING sequence

information on the internal components of the
crankcase.

Reassembly

9 Remove all traces of sealant from the
crankcase mating surfaces. Be careful not to
let any fall into the case as this is done. Check
to make sure the O-rings and dowel pins are
in place in their holes in the mating surface of
the lower crankcase half (see illustration).

10 A common method of assembling
motorcycle crankcases is to position the
engine upside down and install the crankshaft
and transmission shafts in it, then install the
lower crankcase half on top of the upper
crankcase half. Yamaha recommends that on
these models, the shift forks and transmission
shafts be installed in the upper case half and
the crankshaft and connecting rods in the
lower case half, then the upper case half be
lowered onto the lower case half. This means
that the transmission shafts will have to be

held in position until the upper case half is
installed.

11 Pour some engine oil over the
transmission gears, the crankshaft main
bearings and the shift drum. Don't get any oil
on the crankcase mating surfaces.

12 Apply a thin, even bead of Yamaha bond
sealant or equivalent to the crankcase mating
surfaces.

Caution: Don’t apply an excessive amount
of sealant. Don’t let it contact the oil gallery
0O-ring. Don't apply it within 2 to 3 mm (5/64
to 1/8 inch) of the bearing inserts, as it will
ooze out when the case halves are
assembled and may obstruct oil passages
and prevent the bearings from seating.

13 Check the position of the shift cam, shift
forks and transmission shafts — make sure
they're in the neutral position. In this condition
it will be possible to rotate each pair of gears
independently of the other gears on the
shafts.

22.9 The dowel inside the case has an O-ring (arrowed)
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22.14a If the end seal e lip, make sure
it's seated securely in its groove .

14 Carefully assemble the crankcase halves
over the dowels and the blind plug and seal at
the ends of the crankshaft (see illustrations).
While doing this, make sure the shift forks fit
into their gear grooves. Make sure the
crankshatt blind plug and seal are positioned
correctly in the case grooves. Check the input
and output shaft bearings to ensure that the
bearing retainers are installed correctly.
Caution: The crankcase halves should fit
together completely without being forced.
If they're slightly apart, DO NOT force
them together by tightening the crankcase
bolts. The most likely reason they’re apart
is that the transmission bearing pins aren’t
aligned with their holes. If the pins are
forced against the crankcase halves, the
cases will crack and have to be replaced.
15 Install the crankcase bolts (and washers, if
equipped) in the correct holes (see
illustration 22.6). Bolt 32 secures a wiring
hamess retainer. Tighten the bolts in two or
three steps, in the correct sequence, to the
torque listed in this Chapter's Specifications.
16 Install the oil pan (see Section 16).
17 Turn the transmission shafts to make sure
they turn freely. Also make sure the crankshaft
turns freely.
18 The remainder of installation is the reverse
of removal, with the following additions:

a) Once the external shift linkage is installed,

shift the transmission through all the gear
positions and back to Neutral.

23.3 Small burrs can be removed from the
gasket surfaces with a fine file or
sharpening stone (be sure to remove any
grit or metal particles when you're done)

22.14b ... non-lipped replacement seals
like this one can be removed and installed
without separating the crankcase halves

b) Use a new lockwasher on the primary
gear (if removed) and tighten its nut to the
torque listed in this Chapter’s
Specifications.

o) Be sure to refill the engine with oil (see
Chapter 1 and Daily (pre-ride) checks).

23 Crankcase components - 3y
inspection and servicing '\\
3

1 After the have been

22.14c Coat the outer circumference ¢
the end plug with a thin layer or sealar
(arrowed)

other foreign particles, overloading the eng
and/or corrosion. Regardiess of the caust
bearing failure, it must be corrected before
engine is reassembled to prevent it fi
happening again.

3 When examining the bearings, remove
main bearings from the case halves and
rod bearings from the connecting rods
caps and lay them out on a clean surfac
the same general position as their locatior
the crankshatt journals. This will enable yo
match any noted bearing problems with

and the crankshaft, shift cam and forks and
transmission components removed, the
crankcases should be cleaned thoroughly
with new solvent and dried with compressed
air.

2 Remove any oil passage plugs that haven't
already been removed. All oil passages

journal.
4 Dirt and other foreign particles get into
engine in a variety of ways. It may be le
the engine during assembly or it may
through filters or breathers. It may get intc
oil and from there into the bearings. ¥
chips from machining operations and no
engine wear are often present. Abrasmes

should be blown out with air.

3 All traces of old gasket sealant should be
removed from the mating surfaces. Minor
damage to the surfaces can be cleaned up
with a fine file or sharpening stone (see
illustration).

Caution: Be very careful not to nick or
gouge the crankcase mating surfaces or
leaks will result. Check both crankcase
halves very carefully for cracks and other
damage.

4 Check the starter chain and cam chain
guides for wear (see Section 27). If they
appear to be worn excessively, replace them.
5 If any damage is found that cannot be
repaired, replace the crankcase halves as a
set.

24 Main and connecting rod
bearings - general note

1 Even though main and connecting rod
bearings are generally replaced with new ones
during the engine overhaul, the old beanngs
should be retained for close

left in engine
reconditioning operations such as cym
honing, especially when parts are
thoroughly cleaned using the proper clea
methods. Whatever the source, these for
objects often end up imbedded in the
bearing material and are easily recogni
Large particles will imbed in the bearing
will score or gouge the bearing and jou
The best prevention for this cause of be:
failure is to clean all parts thoroughly
keep everything spotlessly clean di
engine reassembly. Frequent and reguli
and filter changes are also recommendec
5 Lack of lubrication or lubrici
breakdown has a number of interre
causes. Excessive heat (which thins the
overloading (which squeezes the oil fror
bearing face) and oil leakage or throy
(from excessive bearing clearances, wo
pump or high engine speeds) all contribt
lubrication breakdown. Blocked oil pass
will also starve a bearing and destroy it. |
lack of lubrication is the cause of be
failure, the bearing material is wipe
extruded from the steel backing o

a
they may reveal valuable information about
the condition of the engine.

2 Bearing failure occurs mainly because of
lack of lubrication, the presence of dirt or

bearing. Tt may increase t
point where the stesl backing and the jc
tumn blue from overheating.

6 Riding habits can have a definite effe
bearing life. Full throttle low speed oper
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or lugging (labouring) the engine, puts very
high loads on bearings, which tend to
squeeze out 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 foosen in
pleces and tear away from the steel backing.
Short trip driving leads to corrosion of
bearings, as the engine doesn't have a
chance to reach temperatures sufficient to
drive off the condensed water and corrosive
gases that are produced. These products
collect in the engine oil, forming acid and
sludge. As the oil is carried to the engine
bearings, the acid attacks and corrodes the
bearing material.

7 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight fitting bearings which leave insufficient
bearing oil clearances result in oil starvation.
Dirt or foreign particles trapped behind a
bearing insert result in high spots on the
bearing which lead to failure.

8 To avoid bearing problems caused during
nitial start-up, clean all parts thoroughly
before reassembly, double check all bearing
clearance measurements and lubricate the
new bearings with engine assembly lube or
moly-based grease during installation.

25 Crankshaft and l:lnln §
bearings - removal,
inspection and installation §
Crankshaft removal

1 Before removing the crankshaft check the
endplay, using a dial gauge mounted in line
with the crankshaft. Yamaha doesn't provide
endplay specifications, but if the endplay is
excessive (more than about 0.15 mm or 0.006
inch), consider replacing the case halves.

2 Remove the starter clutch (see Section 31).
3 Lift the crankshaft out, together with the
connecting rods, cam chain and starter chain
and set them on a clean surface (see
illustration).

4 The main bearing inserts can be removed
from their saddles by pushing their centres to
the side, then lifting them out (see
illustration). Keep the bearing inserts in
order. The main bearing oil clearance should
be checked, however, before removing the
inserts.

Inspection

5 If you haven’t already done so, mark and
femove the connecting rods from the
crankshaft (see Section 26).

6 Clean the crankshaft with solvent, using a
fifle-cleaning brush to scrub out the oil
passages. If available, biow the crank dry with
compressed air. Check the main and
connecting rod journals for uneven wear,
scoring and pits. Rub a copper coin across
the journal several times ~ if a journal picks up
copper from the coin, it's too rough. Replace
the crankshaft.

25.3 Crankshaft and connecting rod details

1 Connecting rod bearings 8 Spacer 15 Damper segment
2 Connecting rod 9 Idle 16 Driven

3 Oil seal 10 Idlle gear shaft 17 Starter chain

4 Crankshaft 11 Bearing 18 Starter chain upper
5 Main bearings 12 Spacer guide

6 Lockwasher 13 Starter clutch gear 19 Starter clutch shaft
7 Primary drive gear 14 Starter clutch 20 Oil seal

7 Check the camshaft chain sprocket and
starter chain sprocket on the crankshaft for
chipped teeth and other wear. If any
undesirable conditions are found, replace the
crankshaft. Check the chains as described in
Section 27. Check the rest of the crankshaft
for cracks and other damage. It should be
Magnafluxed to reveal hidden cracks - a
dealer service department or motorcycle
machine shop should handle this procedure.
8 Set the crankshaft on V-blocks and check
the runout with a dial gauge touching each of
the main fournals, comparing your findings
with this Chapter's Specifications. If the
runout exceeds the limit, replace the crank.

Main bearing selection

9 To check the main bearing oil clearance,
clean off the bearing inserts (and reinstall

them, if they've been removed from the case)
and lower the crankshatt into the upper half of
the case. Cut four pieces of Plastigauge (type

25.4 Push the centres of the bearing inserts
to the side to tilt them out of their saddles
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3 Crankshaft
4 Plastigauge

25.9 Lay the Plastigauge strips on the journals, parallel to the crankshaft centreline

HPG-1) and lay them on the crankshaft main
journals, parallel with the journal axis (see
illustration).

10 Very carefully, guide the lower case half
down onto the upper case half. Install the
crankshaft retaining bolts (case bolts 1
through 10) and tighten them, using the
recommended sequence, fo the torque listed
in this Chapter's Specifications (see
Section 22 and illustration 22.6).

Caution: DO NOT tighten the bolts unless
the case halves fit together completely.
Don'’t rotate the crankshaft during this
procedure!

11 Now, remove the bolts and carefully lift
the lower case half off. Compare the width of
the crushed Plastigauge on each journal or
bearing to the scale printed on the
Plastigauge envelope to obtain the main
bearing oil clearance (see illustration). Write
down your findings, then remove all traces of
Plastigauge from the journals or bearings,
using your fingernail or the edge of a credit
card.

16a These numbers on the crankshaft
indicate journal thickness; reading from
left to right, the first five numbers

correspond with main bearing journals no.
1 through 5 - the next four numbers
correspond with connecting rod journals
no. 1 through 4

12 If the oil clearance falls into the specified
range, no bearing replacement is required
(provided they are in good shape). If the
clearance is more than the standard range,
but within the service limit, replace the
bearing inserts with new ones of the same
thickness and check the oil clearance once
again. Replace all of the inserts, as a set, at
the same time.

13 The clearance should be within the range
listed in this Chapter’s Specifications.

14 If the clearance is greater than the service
limit listed in this Chapter's Specifications,
measure the diameter of the crankshaft
journals with a micrometer (see illustration).
‘Yamaha doesn't provide journal diameter or
wear specifications, but by measuring the
diameter at a number of points around each
journal’s circumference, you'll be able to
determine whether or not the journal is out-of-
round. Take the measurement at each end of
the journal, near the crank throws, to
determine if the journal is tapered. Qut-of-
round and taper should not exceed 0.04
millimetres (0.001 inch).

15 If any crank journal is out-of-round or
tapered or the bearing clearance is beyond
the limit listed in this Chapter's ifi

25.11 Measuring the width of the crus|
Plastigauge (be sure to use the corre
scale - standard and metric are includ

25.14 Measure the diameter of eac
crankshaft journal at several points
detect taper and out-of-round conditi

16 Use the number marks on the crank
and on the case to determine the be
sizes required. The first five numbers o
crankshaft web are the main journal num
starting with the left journal

illustrations). These correspond wit!
numbers at the rear of the upper crani
half (see illustration). Note: Where on/
size code number is found on the (
crankcase half this indicates that al
bearings are the same code. To determit
bearing number for each bearing, subtra
crankshaft number from the case numbe
example, the number for jc

with new bearings, replace the crankshaft and
bearings as a complete set.

25.16b The main and rod journals are
numbered from the left to the right side of
the engine (J = main bearing journal;
in - crankpin or connecting rod
journal)

no. 1is 2 and the case number for jourr
1is 4. Subtracting 2 from 4 produces 2,

.

25.16c The numbers on the crankc
correspond with the crankshaft m
journals no. 1 through 5
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Bearing color code
No. 1 Blue
No. 2 Black
No. 3 Brown
No. 4 Green
| * No.5 Yellow

* No. 5 applies only to the crankshaft main bear-

ing selection.

25.16d Calculate the bearing number by subtracting the crankshaft number from the
crankcase number, then use the bearing number to select a colour code

is the bearing number for journal no. 1.
According to the accompanying chart,
bearing no. 2 is colour-coded black (see
illustration). The colour codes are painted on
the edges of the bearings (see illustration).

Installation

17 Clean the bearing saddles in the case
halves, then install the bearing inserts in their
saddles in the case (see illustrations). When
installing the bearings, use your hands only —
don't tap them into place with a hammer! Do
not get fingerprints on the front o rear of the
bearings.

18 Lubricate the bearing inserts with engine
assembly lube or moly-based grease.

19 You can install the connecting rods on the
crankshaft at this point if the top end was
removed from the engine (see Section 26).

20 Loop the camshaft chain and the starter
chain over the crankshatt and lay them onto
their sprockets.

21 |f the connecting rods are in the engine,
place short pieces of hose over the studs to
protect the crankshaft as you remove them.
22 Carefully lower the crankshaft into place.
If the connecting rods are in the engine, guide
them onto the crankshaft journals and refit
their caps (see Section 26).

25.17a Make sure the oil holes are clear
(arrowed) .

26 Connecting rods and
bearings - reanpval,
an

W

25.16e The colour codes painted on the
sides of the bearings identify bearing
thickness

25.17b ... then install the bearings in their

saddles - engage the locating tab securely
in its slot (arrowed)

2 Use a centre punch or number stamp to

mark the position of each rod and cap,

reJallvs (0 its position on the crankshaft (see

The printed numbers on the rods

Removal

1 Before removing the connecting rods from
the crankshaft, measure the side clearance of
each rod with a feeler gauge (see illustration).
If the clearance on any rod is greater than that
listed in this Chapter's Specifications, that rod

don't indicate cylinder number; they're used
for bearing selection. Yamaha specifies that
the letter ‘A’ cast in the side of each
connecting rod face the right side of the
engine. If you find another mark, such as the
letter 'C’ (see illustration), carefully note
which end of the crankshaft it faces before
removing the connecting rod cap.

23 Assemble the case halves (see may have to be replaced with a new one. 3 Unscrew the bearing cap nuts, separate the
Section 22) and check to make sure the Check the crankshaft joumal for excessive, if ~ cap from the rod, then detach the rod from

and the ion shafts turn wear |s evident, replace the the crankshaft. If the cap is stuck, tap on the